
Ordate te Zoology 
Dorsal fin is supported by 15 or 16 lepidotrichia placed on l4 somactidia 

segment of each somactidia is large and dagger-shaped, and called axonast (interspinPrOxima 

The mesial segment is short and distal segment is reduced. 
Anal fin has a series of eight fin rays supported by seven somactidia. 

Caudal fin is supported by 
a number of flattened bony rods. 
On the dorsal side of urostyle 
are present two epiurals and a 
radial, and on its ventral side are 

The 
mal rspinous bone 

supracleithurm 

post-temporal 
cleithrumor 

clavicle 

scapular foramen present nine hypiurals. The fin 
rays are attached with the epiurals 
and hypiurals in two symmetrical 

halves 
mesocoracold 

postcleithrum 

APPENDIcULAR 
SKELETON 

scapula3 pectoral fin Pectoral Girdle and Fins 
1. Pectoral girdle. Each half 

of pectoral girdle (Fig. 15.6) is 
formed of (i) a scapula, situated 
dorsally to the glenoid facets and 

developed partly as a replacing, 
partly as an investing bone; (i) a 

coracoid situated ventrally to the 
glenoid facet and (ii) a mesocoracoid 
situated above the coracoid and anterior to the 

radials 1-4 coracoid 
finrays (lepidotrichia) 

Fig. 15.6. Labeo. Left half of pectoral girdle with attached pectoral fin. 

scapula. Externally to these is a very large 
investing bone, the cleithrum, extending 
downwards under the throat. Its distal end is 

pelvic bone. 

supernumeray connected by means of a supraclavicle to a 
forked bone, the posttemporal, one branch of 
which articulates with the epiotic and the other 
with the pterotic process. To the inner surface of the cleithrum are attached two flat scale-like 

fin ray 

bones with a slender rod-like postclavicle passing backwards and downwards among the muscles. 
2. Pectoral fin. The pectoral fin is supported by nineteen lepidotrichia which are attached with four somactidia (radials). The radials articulate with the scapula. 

radials 

pelvic 
cartlage pelvic 

fin 
Pelvic Girdle and Fins 

1. Pelvic girdle. Pelvic girdle (Fig. 15.7) is placed anterior to anal fin, at the level of cloaca. Like pectoral girdle, it is also formed of two similar halves. Each half is formed of large, t bone, the pelvic bone (basiptervoium Fig. 15.7. Labeo. Pelvic girdle and lying in the middle line in the ventral body wall. 

finrays 
(lepidotrichia) 

rignt 

pelvic fin in ventral view. 



Labeo 
rohita Rohu (A Bony Fish) 

Type 6.L 203 
has an anterior elongated part which is deeply forked at the tip, and a posterior 

e anterior forked end is connected with the rib of the twelfh trunk 
The pelvic bone 

T-Ike 

cartilaginous part. Thea 

emebra by ligaments. he posterior rod-like parts of both the halves are united in the mid-line 
Pelvic fin. Each pelvic fin 1s Supported by nine lepidotrichia or fin rays and 

cdia or radials. The radials articulate with the posterior border of the pelvic bone. The Somactidia or radials. 

and econd radials, each bear two fin rays, and the third largest radial bears the remaining 

three 

fve fin-rays. 



7. Rana tigri Rana tigrina (Common Indian Bull Frog) Vpe 

stout and backwardly directed. 281 

facet is present at the tip of each 
process for the articulation of 

evlindrical, stout and 

episternum 
omosternum 

transve suprascapula 
js inconspicuou 

ophyses are well developed along 

ilium 

one of pelvic girdle. Neural spine 
spicuous, i.e., greatly reduced. ciavicle 

Scapula 
Prezygapo 

the 
anterior 

end of of neural arch, while the 

postzyga 

pophyses are entirely absent. 

Functions of vertebral column, 

The v 
ertebral column serves the following 

fiuncttons 

1. It supports the trunk region. glenoid cavity Coracoid 

2.It encloses and protects the spinal mesosternum precoracoid 

cord. 

3. In front it supports the head which

is held slightly above the ground. 

lt acts as a body-axis from which Fig. 18.15. Frog. Pectoral girdle and sternum (Ventral 

xiphisternum- epicoracoid 

cera are suspended in the body cavity view). 
by mesenterIes. 

5. It helps in locomotion by providing attachment in the pelvic girdle and hindlimbs. 
Sternum. It lies midventrally connected 

hetween the two halves of pectoral girdle. It is 

composed of four parts. Anterior to the clavicle 

hes an inverted Y-shaped bony omosternum 

which is anteriorly attached with the rounded, 

fat cartilaginous episternum. Posterior to the 

epicoracoid and coracoids is a bony rod-like 
sternum proper or mesosternum to which is 

attached a broad cartilaginous xiphisternum
posteriorly. Ribs are absent. 

-facet for 9th 
vertebra 

ilium 

-iliac crest 

Appendicular Skeleton articular surface 

Pectoral girdle. The pectoral girdle or 
shoulder girdle (Fig. 18.15) is present in the 
thoracic region and provides attachment to the 

torelimbs and their muscles. It also protects the 
nner softer parts of the thorax. It consists of two 

similar halves united mid-ventrally and separated 
dorsally. Each half is divided into a dorsal scapular 
portion and a ventral coracoid portion. 

for urostyle 

acetabulum 

ischiumn 
A 

iliac creast 

Scapular region. The scapular portion 
ischium 

mprises the suprascapula and scapula. 
ouprascapula is a thin, flat, somewhat rectangular 
arlaginous plate on the dorsal side. It covers 

aiwkzkikvi asiasikiuiisinis 

sally the first four vertebrae. Its free margin is 
icified and the lower part articulating with the 

acetabulum- 

ilium 

4pula is bony. At its posterior end is present Ienoid cavity into which articulates the head 
uS. Scapula is a strong, flat bony plate Fig. 18.16. Frog. Pelvic girdle, A-Dorsal view; humerus. Scapula 

towards the end and narrower in the middle. 

B pubis 

B-One half (os-innominatum) in 
lateral view. 
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d 

epi Clavicle (a slender rod and coracoid (dumb-bell-shaped) meet mid-ventrally with Portion. The coracoid portion comprises the clavicle, Coracoid, precoracoid a 

C sternum and their counterparts of other side by a strip of cartilage, The epicoracoid. 

Tevie girdle. In frog, the pelvic girdle (Fig. 18.16) lies n the posterior region of the trunt 

gives support to the hindlimbs, It is V-shaped and composed or twO Similar halves, each of 

wnich iS known as os-innominatum, Each os-innominatum 1S Composed or three bones, ilium 

pubis and ischium, which form the disc and the acetabulun 
lium is greatly elongated and forms the major part of each os-1innominatum. It runs forwarde 

to meet the transverse process of the ninth vertebra. It bears a prominent dorsal vertical ridae 

the iliacc crest. Both the ilia fuse posteriorly and form the anterior and upper half of the dis 

and acetabulum. Publis is much reduced. It is a triangular piece of calcified cartilage, formin 
the central part of the disc and a small part of the acetabulum. Both the pubes are also fused 

Ischium is larger and slightly oval bone and both the ischia fused in the middle and form one. 

third part of the disc and acetabulum. Thus, the disc is formed by the union of three bones 
containing a cup-shaped cavity, the acetabulum. In acetabulum the head of femur articulates. 



Appendicular Skeleton 
Pectoral girdle. The pectoral or shoulder 

girdle (Fig. 21.14) is situated at the anterior end 
of the trunk. It protects the heart and lungs along 
with the sternum and ribs and also provides 
articulation to the bones of forelimbs. The pectoral 
girdle is composed of two similar halves one lying 
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on cither side of the T-shaped suprascapula 
procoracoi mesocoracoid 

epicoracoid 

interclavicle and sternum. Each inter-clavicle 

(episternurn) 
clavicle 

half of the pectoral girdle consists 

of scapula, suprascapula, coracoid 

and epicoracoid. 

Scapula 

Scapula. Scapula is bony, 
oblong and flat plate which is 

narrow in the middle. Its outer 

broader end articulates with the 

suprascapula, while its inner fenestrae 

in coracoid glenoid cavity narrow end unites with the 

coracoid. Its lower posterior 
coracoid 

supracoracoid foramen 
end forms a part of the glenoid 

cavity and its dorsal anterior end 

coracoid groove 

sternal ribs 
sternum 

gives out an ossified process, the 

mesoscapula. 

A 

supra-scapula 
epicoracoid mesocoracoid 

Suprascapula. Suprascapula is 

more or less rectangular thin plate of 

calcified cartilage with a free distal border. 

It articulates proximally with the scapula 

procoracoid 

fenestrae 
n 

coracoid 

and its distal border is free. 

Coracoid. Coracoid is large, flat 

and fenestrated bone. It is partly ossified 

and partly cartilaginous. Two large 

supra- 
coracoid 
foramen 

fenestrae divide the coracoid into outer glenoid cavity 
B 

Scapula Coracoid 

procoracoid, middle mesocoracoid and 

inner coracoid proper. Inner anterior Fig. 21.14. Varanus. A -A pectoral girdle and sternum 

part of coracoid is cartilaginous forming 
the epicoracoid. It lies above the two 

fenestrae. Epicoracoid meet with the posterior long arm of interclavicle and sternum. 

(Ventral view); B - One half of pectoral girdle 

(Ventral view). 

Interclavicle or episternum. It is a T-shaped bone located in between the two halves of 

pectoral girdle. Its lateral curved limbs lie anterior to the scapulae and the posterior long limb 
is closely set to the mid-ventral surface of sternum. 

Clavicle. It is a small curved narrow bone attached to the anterior side of lateral limo 
interclavicle. Its outer distal end articulates with the union of scapula and suprascapula, wnie inner limb does not reach up to the middle of interclavicle. At the joint of scapula and coracou 

along the ventral side is present a glenoid cavity for the articulation of head of humernus. 
Pelvic girdle. The pelvic or hip girdle (Fig. 21.15) is situated at the hind end of tne uu It provides articulation to the bones of the hindlimbs. Pelvic girdle also consists or halves meeting in the mid-line by a vertical ligament. Each half is known as oS-1 and comp0sed of ilium, pubis and ischium. All these three bones are not fused wu 

trunk 

Similar 

s-innominatun 

At their meeting points on the outer surface is a concave acetabulum for tnc a 

other 
each 

umerus 



Jromastix hardwickii (The Spiny-Tailed Lizard) 
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hypoischium 

ilium 
ischiatic 

symphysis 
ischium 

prepubiss pubis 

foramen for 
obturator 

pre 

acetabulum 

ner ve 

process of 

ilium 

acetabular 

ischio-pubic 

fenestra 

foramen for 
obturator 

nerve 
ischiun 

- 

ligament epipubis pubis 
prepubis 

acetabulurn 
pre-acetabular 
process of ilium 

A B ilium 

i 21.15. Varanus. A - A pelvic girdle (Ventral view); B - One half of pelvic girdle. 

Ilium is strong, compressed, rod-like bone directed upwards and backwards to 

the 
outer ide it is produced into a pre-acetabular process in front of the acetabulum and also articulate 

wi the sacral vertebrae (within the groove of transverse process of I sacral). On 

trihutes in the formation of about one-third part of acetabulum. 
contril 

Dubis, Pubis is flat and slightly curved bone, passes downwards to meet in front with its 

lw of the other side in the middle line at the pubic symphysis. Between the anterior ends of 

uO Dubes is present a backwardly directed nodule of calcified cartilage, the epipubis. On the 

anterior end near its fusion with the ilium and ischium it has an oval foramen for the obturator 

ene. Just external and slightly posterior to the foramen is a small rod-like process, the prepubis, 
which is directed outwards. Pubis also contributes to about one-third of the acetabulum. 

Ischium. Ischium is a flat and slightly curved bone, runs inward to meet its fellow of the 
other side at the ischiatic symphysis. It articulates on the outer side with the pubis and ilium of 
is side. A small rhomboidal piece of calcified cartilage, hypoischium, is present in between the 
two ischia at the anterior face of ischiatic symphysis and gives support to the ventral wall of 
cloaca. Ischium also forms about one-third of the acetabulum. The acetabulum is a cup-shaped cavity situated on the outer side at the point where all the three bones of each half of pelvic girdle join with each other. It provides articular surface for the head of femur. 

A wide space is present between the pubes and ischia of both sides which is divided into wO lateral ischio-pubic fenestrae by a median ligament. The ligament is often lost in the dried girdle. 



Appendicular Skeleton 

Pectoral Girdle 

The pectoral girdle (Fig. 26.22 & 26.23) is very stout bony structure connected with the 
Sternum on either side to support the wings. On either side it consists of a scapula, coracoid 
and a clavicle. 

Scapula. Scapula is long, flattened, slightly curved, sabre-shaped bone lying above the 
thoracic ribs and parallel to the vertebral column. The expanded anterior end of scapula is fimly 
united with the coracoid by ligament. Its anterior end bears a shallow depression foming a part 
of glenoid cavity. The glenoid end of scapula is produced into an acromian process to provide 
ucar surface to the clavicle and to form a part of the foramen triosseum. Suprascapula is wanting 
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Scapula acrocoracoid process 
acrocoracod process scapula 

glenoid cavity foramen triosseumn 

scapular tubercle acromion 
process 

scapular tubercle 

coracoid- 
coracoid- 

Fig. 26.22. Fowl. Pectoral girdle (Right half). Outer view, 
Fig. 26.23. Fowl. Pectoral girdle. Inner view 

Coracoid. Coracoid is a stout, straight rod-like bone directed downwards and articulates with the coracoid groove on the antero-lateral edge of the sternum at the base of manubriumn The upper end of coracoid on its inner side articulates with the scapula and on its outer side 
eas a deep cup-shaped depression vwhich forms the greater part of the glenoid cavity, The 
upper end of coracoid is also produced into a hook-like acrocoracoid process which articuate 

ulates with the clavicle. 

Clavicles. Clavicles are a pair of slender, curved delicate rod-like bones connected hu 
their expanded upper ends with the scapula and acrocoracoid process of coracoid to enclose 
circular foramen triosseum. 

Furcula. Ventrally the two clavicles are fused with a small interclavicle to form a laterall 
compressed disc or hypocleidium. It is connected with the rostrum of the sternum by a ligament 
The V-shaped bone, thus, formed is known as furcula or merry thought or wish bone. works 
as a spring-like connection between the two halves of shoulder girdle. 

Pelvic Girdle 

The pelvic girdle (Fig. 26.24) consists of two separate halves lying on either side of the 
synsacrum. Each half is known as os-innominatum. Each os-innominatum is composed of ilium, 
ischium and pubis, At the junction of three bones is present a concavity, the acetabulum, which 
provides surface for the articulation of the head of femur. 

postacetabular ilium antitrochanter surface preacetabular ilium 

ilio-ischiatic. 
foramen 

ischium- 

prepubic process 

pubis obturator 
foramen perforated acetabulum 

Fig. 26.24. Fowl. Pelvic girdle (Right os-innominatum in outer view). 

Tlium. lium is an elongated and remarkably expanded bone extending both anteru 
and 

posterior to the acetabulum and is called preacetabular part and postacetabular part int 
ilium 

respectively. The inner margin of ilium is fused with the transverse processes and neural 
spines 
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10. Columba livia (The Common Rock Pigeon) 473 

with the ischium. 

tahuum is a projection, the antitrochanter, which articulates with the great trochanter of femur. 

cnsacrum. The outer surface of its anterior part is concave and posterior part is fused 

the ischium. Ilium forms the dorsal part of acetabulum. On the outer surface above the 

cet 

Ischium. Ischium is also dorso-ventrally flattened bone projecting backwards behind the 

Anefahulum and parallel to the posterior part of the ilium. Ischium is fused posteriorly with the

ilium but separated anteriorly from it by a large, oval ilio-ischiatic foramen. 

Pubis. Pubis is a long, thin, curved, slender bone directed backward parallel to the ventral 

margin of ischium with which it is usually fused. It forms ventral part of acetabulum. Behind the 

acetabulum the pubis and ischium are separated by an oval opening, the obturator foramen. Just 

in front and outside the acetabulum the pubis gives off a short and blunt process, the prepubic 

or preacetabular process. 



and slender Except first rib, all the sternal ribs caleu 

poid cartilage are attached at the 
intersternebral juncthons. 

capitulum scapula suprascapula 

manubrium 

costal bone 
tuberculum 

glenoid 
border 

30ine 

sternal ribs 
sternebrae 

Coracoid 
border 

metacromion 

process 

coracoid acromionn 
process process 

xiphoid cartilage 
xiphisternum 

glenoid cavity 
Fig. 29.16. Rabbit. Pectoral girdle. Richt 

half in outer view. Fig. 29.15. Rabbit. Sternum. 

Appendicular Skeleton 

Pectoral Girdle 

It consists of two separate halves placed dorsal to the anterior thoracic ribs in between the 

forelimbs.It supports forelimbs and protects the soft parts of the body from the ventral side. Each 
half of the pectoral girdle is known as innominate.Thus, one half of the pectoral girdle is formed 
ofa broad, more or less triangular bony plate, called scapulo-coracoid and a small clavicle bone. 

Scapulo-coraciod. It is mainly formed of scapula which is a thin, flat, and more or less 
triangular bony structure. Its outer surface bears a prominent ridge, called the spine which divides 
its surface into antero-dorsal and postero-dorsal portions to which are attached muscles. The spne 
terminates ventrally into an expanded knob-like structure, the acromion process which posteriouy bears backwardly directed metacromion process. The apex of scapulo-coracoid is directeu 
downwards and forwards terminating below into a concave glenoid cavity for the head ofhumerns Above this cavity is present a small hook-like coracoid process, the rudimentary coracona. i 



Type 
11. tolagus (The Rabbit) 

575 
suprasea 

ascapula is in the form of a thin strip of cartilage situated along the dorsal or vertebral border of the scapula. or vertebral border 

ilium- 

ilium 

articular surface 
for sacrum 

facet for 
sacrum 

cotyloid bone 
acetabulum 

cotyloid 
bone pubes 

-acetabulum / 
pubis ischium 

obturator 
foramen s chial 

tuberosity 

-ischium 

-pubic 
symphysis 

A 

obturator 
foramen 

ischial tuberosity B 

Fig. 29.17. Rabbit. Pelvic girdle. A - Complete girdle in ventral view; B Left half. 

Clavicle is a thin, slightly curved bone extending between the acromion processes and 

manubrium of the sternum. 

Pelvic Girdle 

The pelvic girdle is also formed of two equal halves or os-innominate. Both the halves are 

joined together mid-ventrally by pubic symphysis to form a stout and strong girdle situated in the 

pelvic region between the two hindlimbs. 

Each half or os-innominatum is formed of three bones, the ilium, ischium, and pubis. All 

these bones are fused together to form a single hip bone. 

The ilium is the antero-dorsal longest bone, which bears a rough flat articular surface roughly 

about the middle of its length for sacrum. The anterior and dorsal edge of the ilium is raised into 

ac-crest. The ilium extends posteriorly up to the acetabulum. The postero-dorsal part of the 

0- nnominate is formed by the ischium. The posteriormost part of ischium is broad and projects 

uwards into a prominent ischial tuberosity. The pubis 1S a narrow bone and forms the ventro- 

medi: portion of innominate. Both the pubes unite with each other on the mid-ventral 1line to form 

ymphysis. The pubis do not take part directly in the formation of acetabulum, because a 

d bone is present in between the acetabulum and pubis. A big obturator foramen is present 

the ischium and pubis which is always covered by the obturator membrane and muscles Detween the ischiut 
iCtime. Acetabulum is only formed by the ilium and ischiam on both sides of the girdle and in the lifetime. 
nto articulates the head of humerus. 
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