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Classification of chordates
Sections of a chordate animal

Amphioxus
Balanoglossus
Ascidia

Classification of vitebrates

Petromyzon
Placodermi
Chondrichthyes
The dog fish
Actinopterygii
Tilapia nilotica
Sarcopteygii
Amphibia

Bufo regularis
Reptilia

Chalcides ocellatus
Aves

Columba livia
Mammalia
Oryctolagus cuniculus
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Mature tunicate. Water and food are taken into the large barrel-shaped pharynx by way of the in-
current siphon.The food is mixed with mucus and enters the stomach; the water moves through the
gill slits into the atrial cavity, eventually passing to the outsid by way of the excurrent siphon.
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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 ciliat-
ed funncl; end endostyle; eye; med. nerve-cord (ganglion of trunk); noto. notochord; oto. otocyst;
sens. ves. scnse-vesicle; stig. earfist stigmata. (From Koreschclt and Heider, after Kovalevsky.)
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Ascidia: Devejopment. 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. ciliatcd
diverticulum. becoming ciliated funnel;
end endostyle: I, heart; med. ganglion of
trunk; n. gn. nerve-ganglion; noto. noto-
chord; or. oral aperiure; rect. rectum:
$emS. Ves. scasc-vesicle; SUig. stigmata;
stol. stolon; t. tail. (From Korschelt and
Heider, after Seeliger.)
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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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wound to reveal the valve a
"Typhlosole-like outgrowth
of the wall (Increase in surface
aprox, ten fold)
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the path of the spiral
valve (Indicated exer-
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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: Heart, Diagrammatic sagittal section.
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Dogfish shark. three-dimensional diagram of portion of secoad gill.
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Dog fish: Lateral view of branchial circulation.
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Diagram of shark brain



Vagusx il

wilad kil

Auditory vin - aaed €7 ——) Facialvy wersd

18 udll Trigeminal v Al g3l
Glossopharygeal 1x

rna-___..ou/

Ophthalmic v gl
Ophithalmic vl (g yayl

ya
Branchial x ™
<
N

qgah‘nl.-

=< Olfaciory : 28

hd S Trochlesr iv
/ 7 e usd

7 Opticii (g yuayl
% N Cunll o 30
Oculomotor
b Buccal vii raill
Sl Cud casall AU
Hyomandibular vu Maxillary v Palatine vi S
v
Mandibular v it Sl

g plae N il e e LIS
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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laull QI ¢l dilata i pia s ¢ lai
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 aonta

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

14- Falciform ligament
16- Liver

17- lieum

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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Lateral abdominal v. € i e alas ke
Centrum (¢3S )a pup Horizontal soptum
}I\ (5 el aal il
Remnant of notochord

e S B ,_{,-5 ="
Hae-m; anery AR\ @ X
ey el \/// Hacmalv PRI
’( \;\ \\ Haemal spine  4gpad 48 g
Myotome 4ios daled

Sl i ez tlh bl IS
Dogfish shark: Cross section through tail
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Class: Actinopterygii wale )l 4aata dileu¥l
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Su. 0. Chondrostel 43iy siaé alall
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Order polyplerini, family pol-
ypteridae, Polyplerus bichir
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Holoslei, order amoidea
family amiisae, Amia
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—_— o > S
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Lepidosteus and amja

Modified homocercal ) saa 4lilar,

Urostyle L3 jaall

Heicrocereal

M e »
odified homocercal s ya.0 dilaie Fieraspis

Gephyrocercal ¢ , jill alslaa
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Evolution of tail fins in fishes
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Dorsal lateral line (gyle ailp L

Dorsal fin 43 ¢ 4ile )

Caudal fin 4y dile )

4 )il o 08
Cycloid scale

e i i

Operculum
Ventral lateral line

V 4k dide ) el nd
entral fin 4y dide } Ascaya dile Branchial opening
Pelvic fin

Pectoral fin 44 y3ha 4ile

ot Ll e g el X2

External features of telapia nilotica

Bony ridge on scale o)l Lo akie 343

Bony scale 4aadac o5 /
FRAFUIRT I

Muc\ouf}g: :;S ;{q;;ﬂ-""{’”
T

: '-, !
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ArsEal o
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Blood vessel — kT

V. 8. of skin of a bony fish
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Specialized neural plocess W8S 4l iac

Adsac 230 )y 45 g
Neural spine and process

Dorsal rays

4y an

Ventral rays

4y9a3 safljy 4S5d
Hacmal spine and process

Urostyle  Jo il

Hypurals 1-3 v _ Y ol

dgaloall AleuV) b LA IS4
Teleostei; Caudal skeleton. The homocercal tail and its supports in a typical isospondylia.
This form of tail is supported by uroneursls as well as hypurals . The number and arrangement
of the skeletal clements are of greal taxonomic sigificance. (Modified after hollister.).
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Interopercular | gaalall Stadll 1
Postplerygoid yaliall 2ay
Preopercular  jacalall Jlaill ‘.l.i

hgdlh.c
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 a5

21- Common mesonephric duct

22- Oviduct
23- Intestine

24- Anus

25- Fomale genital openig

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

29- Caudal fin

30- Cvcloid scale
31- Lateral line

32- Dorsaln fin
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obial) 8 Ly sl o 3pme i a3 i el SIS
Different body shapes of fishes are characteristic of their way of life in water.

e, <l o o
Slurgeo{l amily Siluridae Jui
Salmonidae

b Sy 1
Salmon family 3yl ke * North-American catfish
Salmonidae bt family: Ictaluridac
e lall alle Eel family ﬁ'iﬁ gy g —
Grayling family Anguillidae
Thymallidac

o *‘
. . family
Pike family | .
Esocidge. R q Cadidae
U RIS
Carp family 4y yall Perch family
Cyprinidae Percidac
Teleosts 4zulaall sllent
aaytn il

Gill saker (gaplpin G,
Gill lamella 4sapipa 4ajia
Gill filamenl aydyin Jajs €

Oy sl sley -7,

Afferent branchial a. Il" 79""-4

s asty e, / =
Efferent branchial a.

prebad st Jlis
3 Branchiosiegal membrane
Oesophagus s gja <E°V77
agadiall lau ) uintl Slgat

Teleost: Respiratory system
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agalual) LS i Tyl 50ty 4830
- Lung and swim-bladder in osteichthyes. From left
side. A. Primitive symmetrical amangement; B. Polypier-
us; C. Neoceratodus; D. Physostomatous teleost; E.
Physoclistic teleost; a. ¢. Alimentray canal; G, Gloutis;
Ll Left lung; r.l. Right lung. (From goodrich. after
kerr.)

ALY S
Sinus venosus

o e gl 20y /Hf:ﬁ:*j’dn

Common cardinal vein

u-\P‘ Lrhis rl“‘
Sinoairial valve

bt ol plaa

Atrioventricular valve

et glo2d
Ventral aona
s plaa b du g yia
Semilunar valve Conus arteriosus
Tyakie 4San i i ol gl

Median longitudinal section of s-shaped fish heart. Arrows indicate path of blood flow.
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Ventricle yaksa
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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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SuS 25,
Hepatic v.
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Hepatic portal v. Liver
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u-'L! SalS 2y

Kidney «K Renal portal v.

Caudal v. Lo,

3l heall: L

Telapia : The venous system
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AL 455 - 3y Kidney 4dS
Pronephros

Ureter Glla
panndl fis s 4y Al
Mesovarium Urinary biadder

; Oviducl iy 3l
Ovary (yasa il Adaliy 4ass B agly 4ad
Female genital opening Urinary opening
apalal 4t
Pronephros Kidney 48
Ureter alla
B} e : _)JL‘ ele )
Aaeail “‘-‘..:JL“ —~—— Vas deferens
Mesorchium = Urinary bladder il

Aalult 4l g oL
_}Urogem'tal duct
43583 Alulyi 4asd
Male urinogenital opening

Testis duad @

(i) Sy (el 0N il 1yl gl L

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

Olfactory bulb  43ed alya,

Olfactory nerve  ,ad cuac

Olfactory lobe  gad (sal

Corpora striata  Jaliall pual!
sy cillias
Optic chiasma

Optic lobe (5 pas at

(ot gt
Inferior lobe fua
3 Cerebellum
Py S .
Saccus vasculosus ks tl;_; y aaby Ol 3
Medulla oblongata Fourth ventricle
il Agarha o i
Posterior choroid
plexus
Dorsai view ¢3¢k jlava

Ventral view llay jlila

Telapia : The brain Gl o



daghll (ih 4ghasd dalan
Epichoroidal lymph space

Scleral carlilage 7

Y Autachthonous layet
Ch:)r-ioid gland .
Comea “HA

conjunctive fasia

aglpia aall)

n  Falcilortm process Aunanll 4gimd
Orgentea of iris
redall gl
Lentiform body una bl
\ , Annular ligament
Argentes of choriod fensar chorioidec syt Ly,

Codl oS5 tagataalt 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 tentiform body is also absent (Walls). C. F. figures on pp. 191,

and 413. (After walls.).

asc 4_;..[.? AN G ol

PP PR, TR T
0.1.5 dmaw i pan
Aud n, | gheaa sl

@ aky
o.t.s e
@ o.1s

adiball 33 2 g palball
- Salmo: Audio- equilibration. Right organs from
inner side. The otolitha are shown separately below. a.
s. c. anlerior semi- circular canal; aud. nv. auditory
nerve; h. s. ¢. horizontal canal; ot. 1-3. otoliths; p. s. c.
posterior canal; asc. sacculus; ul. utriculus.
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Choroid gland
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T. S. of the optic region of a teleost
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Dermis aanl
sy dla
Melanophore

M.;A.p“ tu

Floor of cranium

M_)SL] Cheai 5l
Semicireular canal

Agnais aladas ,'
Auditory capsule ™ 7 s
Gtk (b W

cralal puasi s 2004
Anterior cardinal vein

agud ) 4ilall
Notochord Cephatic circle

Ay (e
Gill raker

&

I a‘hr" ‘E JJL.A ‘_’.A_,:g.'b c.lGJ

Efferent branchial a.

Pharyox s yaly &

Isthmus T
by gapmun cley

b gl ) / \% ; Afferent branchial a.
Ventral aorta ) & 1,;_

Opercular bones
s Jh
Gill filament

e siunll ollaal) andl N _
Branchiostegal rays - pailiall clad
Operculum

UA)J.;;;II elaall (Lie
il Ciad S iac

Branchiostegal inembrane
Hypoglossal muscles

Gabae aSaud puliliall dilais (A i se g lad
T. S. of the pharyngeal region of a tcleost
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T. S. of the tail region of telapia
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Class: Sarcopterygii aile 3 Laaal : aiilia

0. Crossopterygii o 1l adypa 4 0. Dipnoi 43,3 @lel: )
aile 31 e ol

Protopterus w3y 3
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Class: Amphibia Gl 1z sl

i g A Y ¢ Al Caad
Subcl. Labyrithodonts

REFURIN
Opercular fold

Ichthyostega rﬂn:&l&

the devonion amphibion Icthyostega as it may have looked

,

Urodela 4

Nedurus 3y

Apoda r._.vrw._ FPTEY

Ichthyophis i s}
female guarding its egps.
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Triturus

Salamandra F

7

Gastrotheca

" i (s 53858y gl ) AR a1 g Vgl
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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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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). (Afler hogben, L. and slom, D.
14 (1931). Procecdings of the royal socicty, London B 108, 10 - 53.
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Blood cells of a frog: Nuclei dark, and granules shown as small circles
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First Metatarsal Lu_cbkn.. 3] ..ﬁ First distal carpal rr_ S ot ) ——

ripes ol f ol s e sl

Limbs of tetrapods are divided into three main scgments.
Proximally, the head of » single bone sarticulates with the
gindles. Two bones compose the second segment and the third
segment consistis of three divisions, rach of which is composed
of scveral bones. The anterior limb follows this plan as shown
in the diagram (From kent, C, C. : Comparative anatomy of the
vertedrates, ed. 3, St. Louis. 1973, The C. V. Mosby Co)
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The digestive system of the frog
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Laryngo- tracheal chamber and lungs.
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The toad : The laryngotrachial chamber from inside
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Bufo : Heart as scen from the ventral side.
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Bufo : Heart (lumned forwards) as seen from the dorsal side.
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X7 el gala 485 8 a0

pul. v. (g43) alaa

s. atr. ap. sl eyl gl oy e

. aur. u.u| uu\
sp-valve gy da slaa

Lf. aur. )uul u_:.ﬂ
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al) = 2yt )Y
Rana : Cardiac anatomy and eirculation. 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 sorticum, and to its lefl the cavum pulmo-cutaneum. The la-
belled structures are : atr.v. atrioventricular valve: car. lab. carotid 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: Il. Lf, aur.lcfi auricle; Lf. car. tr. lefr carotid runk; Lf. syst. tr. left systemic
trunk; s. eir. ap. sinu-atrial aperture, sept. med. septum mediale; sept. pr. septum principale; sp. valve.
spiral valve; vent. ventricle. X3. : Right pulmo-cutancous trunk; X3.: Left pulmo-culancous trunk.
(Data from J.R. Simons).
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The amphibian eye and its accommodation. 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.
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Thurnb-nail sketches of representalive 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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