Sl ad)] yull






" £
)
ATLAS OF VERTEBRATES

e il duk ay b gie oa ]
Prof. Dr. Mona Farid Adb El-Rahman

s

Anterior Posterior

Fronial plane

Ventral
Ly s
Transverse plane

A

LAl
A1 S

V44¢



JU-ERPV-FS
1998 © 2oty wlally iUt Gy : J 931 dakall

A i il o

il gadi sl 5 AT
TEAVALY [YEAOYAY : Oyl
ABCMN UN &4\1¢ 1 b
YeY_TEaIAY DSt
g ) 2l iy b (sl S S s e o ol ) 5 Y
A e S i o )



Gilggad!

Classification of chordates Sl apas
Sections of a chordate animal it Ol i Glelad
Amphioxus peall
Balanoglossus omagla 200
Ascidia LY

Classification of vrtebrates Sl Uil e
Petromyzon oSl
Placodermi ilall dc .
Chondrichthyes agy peaall Hlaa¥)
The dog fish Hudl il
Actinopterygii wiile ) danda Slaall
Tilapia nilotica ol Ghaldl
Sarcopleygii while 3} dgaal
Amphibia Gyl yll

Bufo regularis aulall acaiall
Reptilia wialy

Chalcides ocellatus aglall
Aves gl

Columba livia L 5d Laleal
Mammalia it
Oryctolagus cuniculus )W






pl FYVN PR hao wit
Pharynx Gill slit Nerve cord Notochord

pt g-\l-igl-,u‘ i (e Jda
Mouth Ventral aorta Heart Anus Tail
ol g A sl o lad

L. S. of 2 chordate animal

ke Jia
&2 Nerve cord
S
?.’J.l'\.‘;:’ 4335 ya ol

otk dia
Notochord ajliac. 4nked
coelall Jali B Myotome
Notochord cells
PIR NN
Dorseal aorta
pab
Coelom
ias jala V.
Myoseptum ‘5_,-.- u” Nt
" Subintestinal vein
Skin

sl g i (giaye gl
T. s. of a chordale animal



Phylum : Chordate il
I |

Protochordata o J cila . Vertebrata il jlié

|
[ I _

Utochordata sl 33 Hemichordata il Lisal Cephalochordata  igea rL g

Ascidia rp.L Amphicxus P

e

Gnathostomata o il &l )5

Fishes A
Amphibia wilgtla
Reptilia whaly
Aves sl

Mammlia Drﬂb



Jadlid

Proboscis pore

sl

Proboscis

ri}\
Y Mouth

v
Collar
Median dorsal nerve Qayaadatt
Gill slit
£ o aariae
Anus < Branchial ridge
olulSya
Genital ridge
slae) dilaie
Intestinal region
- (’L"J [ )th iy pad
7 Median dorsal groove
ASag
Hepatic fold
ek e Sall
Balanoglossus: Dorsal view
cualaal
Cilia
PICE AT 1
Gland cells oy 4da
Epidermal cell
Neurosensory cell
239 Neuron
Vein ,,;.\sli ol
colisd Basement membrane
Artery
s 4ylyd
Nerve ending

oSl A (6 (gagac ¢ b

V. s. in skin of Balanoglossus



Proboscis coclom 3 yll p g

Epidermis s ydy
Basement membrane cacli clbe
Circular muscle layer ay;il 4liac 4isla Glomerulus 45

Heart vesicle agflh dluaya
Buccal diverticulum 4 o3}

Central sinus (g 35 3 G

“m.'
el 55 i s ,f .:_. . Probascis skeleton 01 (Jua
Ventral mesentery of probosas u ;
&‘ -r Proboscis stalk gl lu
Collarette 33

C«;‘/’/ Coliar cord  (3amlf gm
o\ Dorsal mesentery 43 3¢l i jlaa

Mouth f"

(S Sl aad 5 el day 5
Venous sinus Dorsal strand of collar cord
Buccal cavily pill iy ol ek (graieley

Dorsal longitudinal vessel

dgiiadl Saadf R slne
Ventral collar mesentery
Aelalt £ 5l U e
wils) (ol (s eley Dorsal trunk mesentery
Ventral longitudinal vessel s af sl
agaplall Glasill GEGA  as
Pharynx g s Skeleton rods of gill slits

Athag 4l gl s jlaa

Ventral longitudinal mesentery

Al e 525 s 0L

Balanogtossus. M. L. S. anterior region.

, (e
Hepatic caeca ‘*s_”l,;] Dorsal vessel (5345 sl Collar < 48 i
§ Proboscis
N —
e L {
L= ¥ Notchord (g ¢la
Ventral vessel ey slc, Pharynx sy Mouth 04
wmasbp s g a0t gl

Diagram of the blood system of Balanoglossus (After Bronn.)

/ Longitudinal muscle 43 Jla 4jliac 4ijla

L



Halildaian
Incurrent siphon
mouth g

Brain Fea

.ﬁ@.
'_ 200 0% Endestyle i gail
7700 000N

A L0l ole
Hypobranchial vessel
Heart &

Testis apai
Ovary (yaje
Stomach sias

Anus g4 Intestine olaa)

Mature tunicate. Water and food are taken into the large barrel-shaped pharynx by way of the in-
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"Tadpole” larva of some tunicates has a tiny brain and a dorsal hollow never cord. A notochord is

present in the well developed tail and gill slits in pharynx. After seimming abo ut, the larva ati-
ches isclf to a suitable suhstratum. undergoes metamorphosis, and develops into the sessile adult.

AR



‘.;Iuhd:‘,a
Guac odie gellaadi Sems. ves 4eadly)

Lty

Ascidia : Deve;opment, Free-swimming larva of Ascida mummillata, latcral view. adh. adhc-

sive papilliu; ali. alimentary canal; atr. atrial aperture; cil. gr. ciliated diverticulum. becoming cilial-
ed funncl; end endostyle; eye; med. nerve-cord (ganglion of trunk); noto. notochord; eto. otocyst;
sens. ves. scnse-vesicle; stig. earlist stigmata. (Froem Koreschelt and Heider, after Kovalevsky.)
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Ascidia; Deve;opment. Metamor-
phosis of the freetailed larva into the
fixed ascidian. A., stage of free-
swimming larva; B, larva recently
fixed; C, older fixed stag. adh. adhesive
papillm; atr. atrial cavity; cil. gr. ciliated
diverticulum. becoming ciliated funnel;
end endostyle: L, heart; med. ganglion of
trunk; n. gn. nerve-ganglion; noto. noto-
chord; or. oral aperiure; rect. rectum:
$ens. ves. scasc-vesicle; slig. stigmata;
stol. stolon; t. tail. (From Korschelt and
Heider, after Seeliger.)
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T. S. of posterior trunk region of petromyzon

1- Dorsal fin

2- Muscles of dorsal fin

3- Connective tissue representing the neural spine

4- Fatty tissue

7- Neural canal

9- Spinal cord
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11- Fibrous sheath of notochord
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14- Connective lissue representing basiventral
15- Notochord epithelium
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An acanthodian (Spiny shark)
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Various elasmobranch fishes
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Dogfish shark, Neurocraniun:, Dorsal view.
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Dogfish. Splanchnocranium or visceral skeleton, Lateral view
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Dogfish. Splanchnocranium or visceral skeleton, ventral view
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Dogfish: Half of the pectoral girdle with fins
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Dogfish: Half of the pectoral girdle with fins
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The Deg Fish: T. S. of Spiral valve
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Dogfish: The respiratory system
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Dog fish: Lateral view of branchial circulation.
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Dogfish shark: Hearl, Diagremmatic sagittal section.
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Dogfish shark. three-dimensional diagram of portion of second gill.
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Dog fish: Lateral view of branchial circulation.
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Diagram of shark brain
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Dog fish: Cranial nerves, side view
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Dogfish shark. Urogenital system,female
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Dogfish shark. Urogenital system, male.
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T. S. In the trunk region of dog fish.

1- Dermis

2- Epidermis

3- Myoseptum

4- Neural spine

5- Central canal

6- Myotome

" 7- Basidorsal

8- Centrum

9- Remnant of notochord
10- Dorsal aorta

11- Posterior cardinal sinus
12- Mesonephric duct
13- Mesentery

14- Falciform ligament
16- Liver

17- licum

18- Spiral valve

21- Spleen

22- Muscles

23- Pyloric portion of stomach

25. Lateral abdominal vein
27- Cardiac stomach

30- Pancreatic duct

31- Pancreas

32- Kidney

33-Rib

35- Basiventral

36- Lateral line canal

40- Neural arch

41- Nerve cord
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Dogfish shark: Cross section through tail
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Class: Actinopterygii «ilc )} 4anta dl
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Crder polypterini, family pol-
ypteridae, Polyptlerus bichir

_

Holostei aukuaid)
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Lines of growth

Cycloid scale 4t 340

clad lo glain

Holostei, order amoidea
family amiisae, Amia
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b=
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Radial lines

Clenoid scale Aglakia 5 yai

Teleostei plall alalg
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Hypocercal «lia
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Lepidosteus and amia

Modified homocercal s ) gea alilar,
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Heterocereal

@ .

Cod :@i]?

Modified homocercal B )y bl Fieraspis

Gephyrocercal £ il sl

agliall adie 3l pdad

Evolution of tail fins in fishes
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Dorsal lateral line (gyle  aily b
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Ventral fin 4sika diie o dad
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External features of telapia nilotica

Bony ridge on scale o5l e akie 343
Bony scale azdac o340 /
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Mucous gland
ucous gl S
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Gy sloy el (@:
Blood vessel POV,
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V. S. of skin of a bony fish
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Specialized neural process

Agbac o2y AS gl
Neural spine and process

Dorsal rays

4l and

Ventral rays

4gad salljy 45yl
Haemal spine and process

Urostyle 1 aials
RHypurals 1-3 ¥ .1 i
dgaliall Hloa¥ i L3l IS
Teleostei; Caudal skeleton. The homocercal tail and its supports in a typical isospondylia.
This form of tail is supported by uroneurals as well as hypurals . The number and arrangement
of the skeletal elements are of greal taxonomic sigificance. (Modified after hollister.).
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Skull of arecent bony fish



Telapia: Dissection

1- Eye

2- Nostril

3- Mouth

4- Gill raker

5- Gill arch

6- Gill filament

7- Bulbus arteriosus
8- Ventricle

9- Auricle

10- Transverse seplum
11- Oesophagus

12- Gall bladder

13- Right lobe of liver
14- Cardiac stomach
15- Spleen

16- Ovary

17- Intestine

18- Air bladder

19- Left lobe of liver
20- Kidney

(ol uapds

21- Common mesonephric duct

22- Oviduct
23- Intestine

24- Apus

25- Fomale genital openig

26- Urinary opening
27- Urinary bladder
28- Pelvic fin

29- Caudal fin

3(- Cvcloid scale
31- Lateral line

32- Dorsaln fin
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abiall 8 Ll o amn li lflanil b dalsad i
Different body shapes of fishes are characteristic of their way of life in water.

hiall dlile « Catfish family  L3)) wli. @
Jud

Sturgeon family Siluridae
Salmonidae

Alesd 1y 5l 1i
Salmon family ) allall ABle North-American calfish
Salmonidae Crpadladt family: Ictaluridae

el Bl Belfumily  CH e gt
Grayling family Anguillidae el 0
Thymallidae

Pike family 1
Esocidac !

S lle
Carp family «fly ! Pesch family
Cyprinidae Percidac

Teleosts 4olaall Loy

Lly gy sley
Afferent branchial a.
Pl paplysn sley
Efferent branchial a.
H.‘-l.\iﬂ st Slie
Branchiostegal membrane
Oesophagus s g

qgalial) Hlau N it Slgal

Teleost: Respiratory system
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agalaal) bt i 4yl 4iladly 43301
- Lung and swim-bladder in osteichthyes. From left
side. A. Primilive symmetrical arrangement; B. Polypier-
us; C. Neoceratodus; D. Physostomatous teleost; E.
Physoclistic teleost; a. ¢. Alimentray canal; G, Glottis;
LL Left lung; r.l. Right lung. {(From goodrich. after
kerr.)

)y e
Sinus venosus

il ] plaa

Atrioventricular valve

Y
Ventral aoria
Semilunar valve Conus areriosus
Agabie 4Sae ol i Ml pUd

Median longitudinai section of s-shaped fish heart. Arrows jndicate path of blood flow.
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Ventral aoma
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Telapia: Branchial circulation showing the matn arteries
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Anterior cardinal vein
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Inferior jugular v,
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Subclavian v.

SuS )y
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S b 2y,

Hepatic portal v. Liver S
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I L G SRS
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u-‘L.' S 2y,

Kidney 448 Renal portal v.

Caudal v. Aoy,

saLl ealls L

Telapia : The venous system
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4alal 4 - Kidney «iS
Pronephros O e W o P \

Ureter lla
ol (i )loca lyy ailka
Mesovarium ' \ Urinary bladder
; Oviduct oy 3
Ovary ana gt adul aazi B - adys i
Female genital opening Urinary opening
4galad 425
Pronephros Kidney A4S
Ureter alla
b i ’ J-Jlaaal&_,
sl L:‘IJL“ ‘———C_————-——-\ +—¥ Vas deferens
urm R
Mey RS Urinary bladder 43l
Teslis Aguasr @ > adulii adlys S8

Urogenital duct
43355 Alulis aass

. @ . . Male urincgenital opening

(i) Sy (el (5 s Syl Hgalh L

Telapia: The urinogenital system of a femal (Above) and a mal (Blow).

Olfactory bulb  4ud adia,

Olfactory nerve LpAd s

Olfactory lobe | pad (sal

Corpora striata  Labaall puall
Sy sl
Optic chiasma

Optic lobe (g yas sat

(b g
Inferior lobe o
Cerebellum
ey s '
Saccus vasculosus ot al_-,_‘, » &b LJ-:\J'-!_
Medulla oblongata Fourth ventricle
-'I- da » » " 0
Posterior choroid
plexus
Dorsal view ¢ jels jlate

Ventral view ks jlala

Telapia : The brain c‘..ll: el



Anptll (35 dgias dalicn
Epichoroidal lymph space

Scleral carlilage 7

daasball sa Autachthonous layet

Chorioid gland .
Comes “#A

alpda 0l

%, Falcilortm process

Lentiform body

agarteall dyiad
Argentea of choriod

dl oS 5 24 gadaalt il
Teleostel: Eye and optic. Generalised diagram of vertical section. The argentea,
shown in black, contains reflective and not absorptive pigment. Some structures shown
above may be absent in different species. Thus (for example) a falciform process and a
system of hyaloid vessels are never simultaneously present, and where the falciform
process is lacking the lentiform body is also absent (Walls). C, F. figures on pp. 191,

and 413. (After walls.).
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o tls wa‘_"h

@ 744
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adiball 5 2y palladt
- Salmo: Audio- equilibration. Right organs from
inner side. The otolitha are shown separately below. a.
s. ¢. anlerior semi- circular canal; aud. nv. auditory
nerve; h. s. ¢. horizontal canal; ot. 1-3. otoliths; p. s. c.
posterior canal; asc. sacculus; ut. utriculus.
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Posterior eye chamber
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T. S. of the optic region of a teleost
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i A Y ¢ Al Caad Anura Jol dane
Subcl. Labyrithodonts

pralyall it
Opercular fold

Ichthyostega Lyt .Rr.mﬂ

the devonion amphibion Icthyostega as it may have looked

Urodela 4l

Nedlurus %

b,

Apoda r.._.»r.u._ 4ayic

Ichthyophis tm.._.m_
female guarding its eggs.
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Triturus

Gastrotheca
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Typhlomolge

T

" . . (3l o3 gl AT bl 0 g 15
{RalsaSy) Cual) a0 Clgila il e dibas m_....__ Various anuran amphibians. (not all to same scale.)

Various urodele amphilians, not all to same scale (mostly from Nife)
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Metamorphosis (3 + m
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Gaslrula (34 hours)

i
EMBRYONIC
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(cke 1A)

Jelly swelfs (1 hour)

acilall SL_}.‘L 3y
Life cycle of a frog. (partly after Rosel, 1758.) Magnified figures show
newly hatched tadpoles clinging to vegetation by their adhesiv "disks,"
and the face of an older larva with its dark horny jaws and minute "teeth”.
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Stratum basalis
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Chromatophore

Epidermis
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Mixed gland
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Poison gland

Stratum
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Skin (vertical seclion)

ae-siiall bl oo oLl i LGN OS5 5
Stages of dispersal of pigments in the melanophores in the web of the frog xenopus
as used to assess the melanophore index (stages 1-5). (After hogben, L. and slom, D.
" {1931). Proceedings of the roysl society, London B 108, 10 - 53.
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Hyoid apparatus, (ventral view)
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Rana temporaia dissected from ventral surface. (Partly afier gaupp 1890)
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Dentary Sal) alaall
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Bufo: Lower jaw
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aggarlt il Sl 4 siiall

Blood cells of a frog: Nuclei dark, and granules shown as small circles
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grirds iln bl ga gula i

Limbs of tetrapods are divided into three main scgments.
Proximally, the head of a single bone articulates with the
girdles. Two bones compose 1he second segment and the third
segment consistis of three divisions, rach of which is composed
of several bones. The anterior limb follows this plan as shown
in the diagram (From kent, C, C. : Comparsative anatomy of the
vertebrates, ¢d. 3, St. Louis. 1973, The C, V. Mosby Co)
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Pelvic girdle
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Fibula 4l
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Scapula - il
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gl Sy 405 ol
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rriagl jlgadl zazaical
The digestive system of the frog
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Right lung Al 410
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Laryngo- tracheal chamber and lungs.
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Arytenoid cartilage

Cartilaginous ball agy yaé » S Vocal cord  Jpes Jin
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Pulmonary process 4ap; sall}
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The toad : The laryngotrachial chamber from inside
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Bufo : Heart as seen from the ventral side.
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Bufo : Heart (lumned forwards) as seen from the dorsal side.
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car. lsb.
inl car. a. H| JPrey 015!.):'
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con.art b,k e ja

atr-v, valve u,\,’;L'uL_n‘\.Lu
sh. tend, j‘ 9

Ventr. (pala

H| e, TP TR e g\
Rana : Cardiac anatomy and circulation. Ventral view. Simplified by the exclusion of the pylan-

gial (ventriculo-conal) valves from near the base of the spiral valve (sp. valve). To the right of the
spiral valve is (unmarked) the cavum aorticum, and to its lefl the cavum pulmo-cutaneum. The la-
belled structures are : atr.v. atrioveniricular valve: car. lab. carolid labyrinth: sh. tend. chordx; can.
art. conus arteriosus; ext. car. a. external carotid artery; inter-aur. sep; inter-auricular septum; int. car. a.
interual carotid artery: 11. Lf. aur.lcfl auricle; Lf. car. tr. lefr carotid trunk; Lf. syst. tr. left systemic
trunk; s. atr. ap. sinu-atrial aperture, sept. mcd. septum mediale; sept. pr. septum principale; sp. valve.
spiral valve; vent, ventricle. X3. : Right pulmo-cutancous trunk; XS.: Lefi pulmo-culancous trunk.
(Data from J.R. Simons).
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The venous system proper of the toad
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Bufo : Brain, in dorsal view.
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O: Terminal nerve

I: Olfactory nerve

II: Optic nerve

[1}: Oculomotor nerve
IV: Trochlear nerve
V: Trigeminal nerve
a: Ophthalmic

b: Maxillary

¢: Mandibular

VI: Abducens

VIL Facial

a: Palatine

b: Hyomandibulas
VIII: Auditory

IX: Glessopharyngeal
X: Vagus nerve
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Bufo : Vertebral columm with spinal verves and sympathetic chains on its sides.
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The amphibian eye and its accommeodation. A, anuran eye in vertical section. B, anterior segment

of Bufo in relaxation. ¢, in accommodation; note forward movement of lens. (From walls 1942)
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Parts of the middle and inner ear of the frog, schematized drawing.
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Diagram of skull and lower jaw of an ophidian.

(Modified from goodrich 1930)
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Palacognathous birds, including the ratites A, the kiwi. Apteryx, of new zcaland. B,
the carssowary of australia . C, the ostrich. D, the tinamou of south america. E, the emu
of austrlia. F, the rhea of south america.
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Gaviiformes Podicipitiformes  Procelfariiformes Sphenisciformes
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Swallow
Coraciiformes Piciformes Passeriformes
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Thumb-nail sketches of representative members of the major orders of birds above the
ratite level. the ordinal name and the popular name of the bird representing it are given in
each case,
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