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Abstract 

In this study, one Wombat (La-
siorhinus latifornis) was used to 
describe the bones of the thorac-
ic limb. It was observed that the 
fossa supraspinata was nearly 
equal to the fossa infraspinata. 
The Processus hamatus and 
processus suprahamatus were 
present and processus coracoi-
deus was well developed. Tuber-
culum majus was divided into 
cranial and caudal parts. A prox-
imally directed pointed process 
arising from the caudal border 
line of the humerus was de-
scribed as well as a supracondy-
lar foramen. The radius and ulna 
are separated bones with well-
developed lateral and medial 
processus styloideus. 
Four proximal and two distal os-
sa carpi and five metacarpals 
were determined.  

The results were discussed with 
other domestic and wild mam-
mals and supported with 10 im-
ages. 

Keywords: Hairy-nosed wom-
bat, thoracic limb skeleton, 
bones  

Introduction 

The wombat is a nocturnal mar-
supial that digs burrows and be 
active at night (Beatty, 1972). It 
is about 1 meter long from nose 
to tail, the tail being only a couple 
of centimeters long. An adult 
weighs about 25-35 kilograms. 
Wombats are the largest burrow-
ing mammals. They belong to the 
Order: Diprotodontia, Suborder: 
vombati-formes, Family: Vomba-
tidae (fig 1). They are stocky an-
imals with short, stout limbs, a 
short neck, a massive broad, 
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dorso-ventrally flattened skull 
and a large broad sacrum. They 
are plantigrade with short fore- 
and hind legs of approximately 
equal length (Wells, 1984). 

As there is no precise anatomical 
description of the musculoskele-
tal system of the wombat in gen-
eral and its skeleton in special 
could be found in the available 
literatures, this study was carried 
out, trying to fill this gap in study-
ing the anatomy of the wombat.  

Material and Methods 

A male wombat (Lasiorhinus lati-
fornis krefftii) kept in the freezing 
room in the Discipline of Anato-
my and Pathology, School of 
Veterinary and Biomedical Sci-
ences, James Cook University 
(JCU), Townsville, Australia was 
used in this study. After eviscera-
tion and dissection for the anat-
omy comparative practical, the 
animal bones were cleaned by 
boiling, de-fattening, bleaching 
and air dried. Then after, the 
bones of the thoracic limb were 
described, photographed with a 
Samsung digital camera 
(WB700). The results were com-
pared with the relevant in other 

small-sized, domestic and wild 
animals. 

Results 

The first observation of the 
bones is that they are quite dif-
ferent in shape comparing with 
those of the small sized domestic 
species like dogs, cats and rab-
bits. The bones are short and 
very massive. 
 

   
Fig (1): The hairy-nosed wombat 

(source: Wikipedia) 
 
I) Scapula (fig 2) 
Is a flat bone, about 13 cm long 
and 4.5 cm wide. The cranial 
border (Margo cranialis) makes a 
hump-shaped elevation, followed 
by deep concavity, the neck (Col-
lum scapulae). The proximal part 
of this elevation bears four small 
projections and its distal part 
ends at the supraglenoid tubercle 
(Tuberculum supraglenoi-dale) 
which is connected to the oval 

shaped coracoids process (Pro-
cessus cora-coideus). The scap-
ular spine (Spina scapulae) is 
about 3 cm high and 11.5 cm 
long and curves distally, latero-
ventrally forming the acromion 
which possesses the Processus 
hamatus and Processus supra-
hamatus. and metacromion pro-
cess and articulating with the 
clavicle forming acromio-clavic-
ular joint. The spine divides the 
lateral surface into Fossa supra-
spinata and Fossa infra-spinata 
with the ratio nearly 1:1. The nu-
trient foramen lies in the supra-
spinous fossa, at the neck of the 
bone, about 3 cm proximal to the 
supraglenoid tubercle. The Fos-
sa supraspinata is triangular in 
shape, while the Fossa infra-
spinata is rather long oblong.  
The glenoid cavity (Cavitas gle-
noidalis) is oval in shape (about 
3cm long and 2 cm wide) and is 
connected with the supra-glenoid 
tubercle with a ridge of bone. 
The subscapular fossa (Fossa 
subscapularis) is deep, long and 
is parallel to the caudal border 
(Margo caudalis). The Facies 
serrate is a deep triangular area 
below the caudal angle. The cra-
nial and caudal angles (Anglulus 
cranialis and Angulus caudalis) 

are very thick. A second nutrient 
foramen is found on the medial 
surface at the level of the neck. 
 
II) Clavecle (Fig 3) 

Is a long bone, about 8 cm long 
and flattened lateraomedially. Its 
proximal tapering extremity artic-
ulates with the scapula and the 
distal wide extremity  articulates 
with the sternum. The lateral 
surface of the distal extremity 
represents a deep oval furrow 
with many differents sized fora-
mina (Fig 3/A). 

III) Humerus (Fig 4,7). 

Humers is a long bone, mea-
sures about  10.5 cm long. The 
head (Caput humeri)  is rounded 
and of about 2.5 cm diameter 
and larger than the glenoid cavity 
of the scapula. The neck (Collum 
humeri) is distincit caudally. The 
major tubercle (Tuberculum 
majus) is curved and is divided 
by a ridge  into a large cranio-
lateral part (pars cranialis) and a 
smaller caudal part (pars cauda-
lis). Its crest (Crista tuber-culi 
majoris) is rounded and is about 
the same level of the head. The 
lesser tubercle (Tuberculum 
minus) is small and faces cranio-
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ulates with the scapula and the 
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and of about 2.5 cm diameter 
and larger than the glenoid cavity 
of the scapula. The neck (Collum 
humeri) is distincit caudally. The 
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medially. The intertuberal space 
bears many foramina of different 
sizes.  

The deltoid tuberosity is very 
prominent (about 2.5 cm long), 
and has a pointed lip at its 
middle.The musculospiral groove 
(Sulcus m. brachialis) is deep, 
wide and brings the caudal 
surface cranially. The teres major 
tuberosity (Tuberositas teres 
major) is very prominent eleva-
tion on the lateral surface and 
reaches 2.5 cm long. 

The distal half of the humerus 
body (Corpus humeri) have two 
characteristic features; the first is 
the proximally directed pointed 
process on the line of the caudal 
border forming a deep concavity 
with it. The second is the large 
elongated suprachondylar fora-
men (Foramen supera-condylar) 
which is about 12 mm long, and 
situated above the medial 
epicondyle (Epicondylus media-
lis) (Fig 4/C). 

The medial epicondyle is very 
large and massive, while the 
lateral epicondyle (Epicondylus 
lateralis) is smaller. The lateral 
condyle is rounded and larger 
than the medial one. The Fossa 

coronoidalis is thin and  trian-
gular in shape (Fig 4/A).   

IV. Radius (Fig 5,7,8) 

The radius is a long bone, 
reaches 10 cm in length. It is 
smaller in size than the ulna 
which seems to be the major 
bone of the antebrachium. It 
articulates with the small articular 
surface on the lateral proximal 
part of the Facis cranialis of the 
ulna. The Corpus radii is trian-
gular in cross section, possesing 
cranial, caudal and lateral sur-
faces. The cranial surface have a 
distincitive ridge on its distal half. 
The distal part of the Corpus radii 
is wider than its proximal one. It 
bears the carpal articular sur-
faces and the lateral styloid pro-
cess (Processus styloideus med-
ialis) which is longer and more 
pronounced than the medial one. 

V. Ulna (Figs 6,7,8) 

The ulna is a long bone, about 
13.5 cm long and 3 cm wide at 
the level of the Incisura troch-
learis. The olecranon tuber (Tub-
er olecrani) bears small tria-
ngular process medially, while 
the anconeous process (Proce-
ssus anconeus) is directed 
laterally and encroaches the 

lateral area of the incisura tro-
chlearis which articulates with 
the lateral condyle of the 
humerus. The medial surface of 
the incisura is a shallow oval in 
outline, about 2 cm long and is 
adapted for articulation with the  
medial condyle of the humerus 
The head of the ulna (Caput 
ulnae) bears the articular surface 
with the carpal bones, as well as 
the  small medial styloid process 
(Processus styloideus lateralis) . 
The ulna forms with the radius 
the proximal and distal inter-
osseous spaces (Spatium inter-
osseum antebrachii proximale et 
distale). 

VI. Carpal Bones (Fig 9) 

There are 6 carpal boses in the 
wombat arranged in two rows. 
The proximal row is formed of 
radial, intermediate, ulnar and 
accesory carpal bones. The 
distal row consists of only two 
bones. 

VII. Metacarpal Bones (Fig 10)  

The manus is complete with five 
digits and there are five distincit 
metacarpal bones lying between 
the carpal bones and phalanges. 
The comparative lengths of the 
metacarpal bones are in the 

following sequence: Mc III, Mc II, 
IV, Mc V and Mc I which is the 
shortest. There are two palmar 
sesamoid bones in pairs at each 
of the metacarpo-phalangeal 
joints except that of the fist digit 
which posses only one sesamoid 
bone. 

VIII. Digits (Fig 10) 

There are three phalanges in all 
the five digits. In each digit, the 
proximal and middle phalanges 
articulate with each other forming 
the proximal interphalangeal 
joint, while the middle and distal 
articulate forming the distal inter-
phalangeal joint. The distal pha-
langes of all digits are arched 
and pointed to accommodate the 
curved nails. In passing down-
wards the digits diverge slightly. 

 
Discussion 

The scapula of the wombat, in 
addition to the acromion process 
presented the metacromion (ha-
mate) process. The metacromion 
process has been also reported 
in the African giant rat by 
Olawoye et al. (2011) and in oth-
er Rodentia species (Hebel and 
Stromberg, 1976; Özkan, 1997), 
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the level of the Incisura troch-
learis. The olecranon tuber (Tub-
er olecrani) bears small tria-
ngular process medially, while 
the anconeous process (Proce-
ssus anconeus) is directed 
laterally and encroaches the 

lateral area of the incisura tro-
chlearis which articulates with 
the lateral condyle of the 
humerus. The medial surface of 
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outline, about 2 cm long and is 
adapted for articulation with the  
medial condyle of the humerus 
The head of the ulna (Caput 
ulnae) bears the articular surface 
with the carpal bones, as well as 
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The ulna forms with the radius 
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osseous spaces (Spatium inter-
osseum antebrachii proximale et 
distale). 

VI. Carpal Bones (Fig 9) 

There are 6 carpal boses in the 
wombat arranged in two rows. 
The proximal row is formed of 
radial, intermediate, ulnar and 
accesory carpal bones. The 
distal row consists of only two 
bones. 

VII. Metacarpal Bones (Fig 10)  

The manus is complete with five 
digits and there are five distincit 
metacarpal bones lying between 
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following sequence: Mc III, Mc II, 
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sesamoid bones in pairs at each 
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joints except that of the fist digit 
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There are three phalanges in all 
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articulate with each other forming 
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joint, while the middle and distal 
articulate forming the distal inter-
phalangeal joint. The distal pha-
langes of all digits are arched 
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curved nails. In passing down-
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Discussion 

The scapula of the wombat, in 
addition to the acromion process 
presented the metacromion (ha-
mate) process. The metacromion 
process has been also reported 
in the African giant rat by 
Olawoye et al. (2011) and in oth-
er Rodentia species (Hebel and 
Stromberg, 1976; Özkan, 1997), 
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in carnivorous animals (Sisson 
and Grossman, 1975; Nzalak et 
al., 2010). It was only in the cat 
and rabbit that the suprahamate 
process reported (Dyce, 2002; 
Al-Hussaini and Demian, 1964) 
respectively. Özkan (2002) ob-
served that the fossa infraspinata 
(46%) was larger than fossa su-
praspinata (39%) in the mole-rat. 
On the contrary, Yilmaz et al., 
(1998) described in porcupine 
the fossa supraspinata as larger 
than the fossa infraspinata 
(54.7% & 45.3% respectively). 
Olude et al. (2010) noticed the 
same in the African giant rat, 
while Olawoye et al. (2011) men-
tioned that the scapula spine di-
vided the lateral surface almost 
equally in the same rat species. 
Both fossae were also equal in 
size in the wombat of this study. 

Olawoye et al. (2011) mentioned 
that the presence of clavicle in C. 
gambianus is a common feature 
of the rodent family. It is one of 
the characteristic of a burrowing 
animal (Greene, 1968). Its pres-
ence has been reported in the 
guinea pig (Wagner and 
Mannyng, 1976), rabbit (Uçar et 
al., 1985) and mole rat (Özkan, 
2002) as well as in the wombat 
of this study.  

The presence of a prominent del-
toid tuberosity in wombat as well 
as in African giant rat (Olawoye 
et al., 2011) agreed with what 
was reported for the Muridae 
family (Saunders and Manton, 
1969; Ҫalitlar, 1978; Özkan, 
2002). The distal extremity of the 
rat’s humerus presented su-
pracondylar (supratrochlear) fo-
ramen similar to what was re-
ported for cats (Dyce et al., 
2002), in rabbit (Al-Hussaini and 
Demian, 1964) and in the wom-
bat of this study. The proximally 
directed pointed process arising 
from the caudal border line in the 
wombat was not described in any 
other animal species compared 
with in this study.  

Radius and ulna presented no 
significant difference from the 
typical mammalian bones. Con-
trary to what Olude et al. (2009) 
reported in the African giant rats 
and Özkan (2002) in the mole-rat 
that the two bones were not 
fused in some of their speci-
mens, Olawoye et al. (2011) de-
scribed fused radius and ulna in 
the same species. The presence 
of styloid process at the distal 
end of these two bones resem-
bled what was reported in dog 
and cat (Miller, 1964; Dyce et al., 

2002) in porcupines Yilmaz et al. 
(1998). 

Hyett and Shaw (1980) men-
tioned that the manus of the 
hairy-nosed wombat is 5-toed, 
palm is naked and coarsely 
granulated, pads are not well 
defined, claws are long strong. 
Digits 2 and 3 syndactylous with 
long claws, 4 and 5 are free and 
long-clawed. It walks on palm 
and sole. Wells (1984) confirmed 
walking of the wombats on the 
sole of   their feet. He added that 
the forefeet have five forward 
facing digits with strong flattened 
claws. Same results were ob-
served in this study. However, 
the aforementioned authors did 
not give more details on the car-
pals, metacarpals and phalanges 
of the digits. 

Olawoye et al. (2011) reported 
that the number and arrange-
ment of the manus in the African 
giant rat was typical of the Ro-
dentia order (Saunders and Man-
ton, 1969; Demy’rsoy, 1997, 
1998) and agreed with the work 
of Greene (1968) on the albino 
rat. In rabbit, Al-Hussaini and 
Demian (1964) described five 
metacarpals and mentioned that 
the digits have a digital formula 

2:3:3:3:3. Yilmaz et al.(1998) in 
porcupines and Özkan (2002) in 
mole-rat described also five me-
ta-carpals. Hughes and Drans-
field (1953) reported as well, on 
five metacarpals in the dog. They 
mentioned that the first is much 
the shortest and the third and 
fourth are the longest, while the 
fifth is the thickest bone of the 
five. The same authors men-
tioned that the most medial digit 
possesses only two phalanges, 
one properly representing the 
fused first and second phalan-
ges, the other are the third phal-
anx. They affirmed that the me-
dial digit does not come in con-
tact with the ground like the other 
four. In the wombat all the digits 
contact the ground and the first 
(most medial) one have three 
phalanges.  

The arched and pointed shape of 
the distal phalanges as observed 
in this study and reported for the 
hind limb are for easy burrowing 
and shoveling, an opinion men-
tioned by  (Olude et al., 2009, 
2010) which I also agree with. 

Olawoye et al. (2011) in the Afri-
can giant pouched rat mentioned 
that the arrangement of the car-
pal bones into two rows with the 



J. Vet. Anat.                                                                                Vol 6 No 2, (2013) 93 - 10999

Thoracic limb bones of Wombat                                                                          A. S. Saber                                                                                    

in carnivorous animals (Sisson 
and Grossman, 1975; Nzalak et 
al., 2010). It was only in the cat 
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that the presence of clavicle in C. 
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of the rodent family. It is one of 
the characteristic of a burrowing 
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2002) as well as in the wombat 
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The presence of a prominent del-
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as in African giant rat (Olawoye 
et al., 2011) agreed with what 
was reported for the Muridae 
family (Saunders and Manton, 
1969; Ҫalitlar, 1978; Özkan, 
2002). The distal extremity of the 
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ramen similar to what was re-
ported for cats (Dyce et al., 
2002), in rabbit (Al-Hussaini and 
Demian, 1964) and in the wom-
bat of this study. The proximally 
directed pointed process arising 
from the caudal border line in the 
wombat was not described in any 
other animal species compared 
with in this study.  

Radius and ulna presented no 
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trary to what Olude et al. (2009) 
reported in the African giant rats 
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that the two bones were not 
fused in some of their speci-
mens, Olawoye et al. (2011) de-
scribed fused radius and ulna in 
the same species. The presence 
of styloid process at the distal 
end of these two bones resem-
bled what was reported in dog 
and cat (Miller, 1964; Dyce et al., 

2002) in porcupines Yilmaz et al. 
(1998). 

Hyett and Shaw (1980) men-
tioned that the manus of the 
hairy-nosed wombat is 5-toed, 
palm is naked and coarsely 
granulated, pads are not well 
defined, claws are long strong. 
Digits 2 and 3 syndactylous with 
long claws, 4 and 5 are free and 
long-clawed. It walks on palm 
and sole. Wells (1984) confirmed 
walking of the wombats on the 
sole of   their feet. He added that 
the forefeet have five forward 
facing digits with strong flattened 
claws. Same results were ob-
served in this study. However, 
the aforementioned authors did 
not give more details on the car-
pals, metacarpals and phalanges 
of the digits. 

Olawoye et al. (2011) reported 
that the number and arrange-
ment of the manus in the African 
giant rat was typical of the Ro-
dentia order (Saunders and Man-
ton, 1969; Demy’rsoy, 1997, 
1998) and agreed with the work 
of Greene (1968) on the albino 
rat. In rabbit, Al-Hussaini and 
Demian (1964) described five 
metacarpals and mentioned that 
the digits have a digital formula 

2:3:3:3:3. Yilmaz et al.(1998) in 
porcupines and Özkan (2002) in 
mole-rat described also five me-
ta-carpals. Hughes and Drans-
field (1953) reported as well, on 
five metacarpals in the dog. They 
mentioned that the first is much 
the shortest and the third and 
fourth are the longest, while the 
fifth is the thickest bone of the 
five. The same authors men-
tioned that the most medial digit 
possesses only two phalanges, 
one properly representing the 
fused first and second phalan-
ges, the other are the third phal-
anx. They affirmed that the me-
dial digit does not come in con-
tact with the ground like the other 
four. In the wombat all the digits 
contact the ground and the first 
(most medial) one have three 
phalanges.  

The arched and pointed shape of 
the distal phalanges as observed 
in this study and reported for the 
hind limb are for easy burrowing 
and shoveling, an opinion men-
tioned by  (Olude et al., 2009, 
2010) which I also agree with. 

Olawoye et al. (2011) in the Afri-
can giant pouched rat mentioned 
that the arrangement of the car-
pal bones into two rows with the 
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number of bones in the proximal 
row being four and in the distal 
row five. This finding agreed with 
what was reported in other 
mammals such as horse, pig, 
dog, cat and ruminants (Sisson 
and Grossman, 1975).In porcu-
pine (Yilmaz et al., 1998) men-
tioned four proximal and four dis-
tal ossa carpi. In the mole-rat, 
Özkan (2002) and in the African 
giant rat (Olude et al., 2010) de-
scribed two bones in the proxi-
mal row; the fused radial and in-
termediate and ulnar bones and 
four bones in the distal row 
namely I, II, III, IV, in addition to 
os carpi centrale distal to the in-
termedioradial bone. In the 
wombat of this study there were 
4 bones in the proximal and 2 in 
the distal row.  

In rabbit, Al-Hussaini and Dem-
ian (1964) mentioned that the 
carpus consists of 9 bones: a 
proximal row of 3 bones, a radial 
(scaphoid) articulates with the 
radius, an intermedium (lunar) 
and an ulnar (cuneiform) articu-
lates with the ulna. A  (centrale) 
bone in the center and the distal 
row of 4 bones, the 1st  carpal 
(trapezium), and 2nd carpal (trap-
ezoid), the 3rd carpal (os mag-
num), and the fused 4th and 5th 

carpals (unciform). In addition, a 
small bone (pisiform) caudo-
medial to the carpus is present 
and articulates with the ulna and 
ulnar carpal bone. 

Hughes and Dransfield (1953) 
described 7 carpal bones in both 
dog and cat, three in the proxi-
mal row and four in the distal 
row. They added that the reduc-
tion in the number of bones 
commonly present in the proxi-
mal row is due to the fusion of 
scaphoid (radial) and lunate (in-
termedium) bones forming a sin-
gle large bone which articulates 
with the radius. Moreover, on the 
caudo-medial aspect of the dog’s 
carpus a small shot-like sesa-
moid bone is usually articulated 
with the scapho-lunate (radio-
intermediate) bone. 

Conclusion 

 There are some prominent 
features in the thoracic 
limb bones of the hair-
nosed wombat (Lasiorh-
inus latifornis) as a bur-
rowing and shoveling 
mammal.  

 The ridges and tubero-
sities on the bones are 
very well developed and 

denoting strong muscle at-
tachment. 
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Fig (2): Scapula of Wombat;  A) Lateral view. 
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Fig (2): Scapula of Wombat;  A) Lateral view. 
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Fig (2): Scapula of Wombat;  B) Medial view 

 
Fig (3): Clavecle of Wombat;  A) Lateral view, B) Medial view 

 

 

Fig (4): Humerus of Wombat;  A) Cranial view, B) Caudal view,  
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Fig (3): Clavecle of Wombat;  A) Lateral view, B) Medial view 

 

 

Fig (4): Humerus of Wombat;  A) Cranial view, B) Caudal view,  
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Fig (4): Humerus of Wombat; C) Medial view of the distal extremity. 

 

Fig (5): Radius of Wombat;  A) Cranial view, B) Caudal view. 

 

Fig (6): Ulna of Wombat A) Cranial view, B) Caudal view, C) Medial view. 

 

Fig (7): Proximal extremities of the Radius and Ulna of Wombat in a cranial view, 
showing the articular surfaces with the humerus (A). The articulation of the humeral 
condyles with the radius and ulna in a lateral view (B) 
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Fig (4): Humerus of Wombat; C) Medial view of the distal extremity. 

 

Fig (5): Radius of Wombat;  A) Cranial view, B) Caudal view. 

 

Fig (6): Ulna of Wombat A) Cranial view, B) Caudal view, C) Medial view. 

 

Fig (7): Proximal extremities of the Radius and Ulna of Wombat in a cranial view, 
showing the articular surfaces with the humerus (A). The articulation of the humeral 
condyles with the radius and ulna in a lateral view (B) 



J. Vet. Anat.                                                                                Vol 6 No 2, (2013) 93 - 109108

Thoracic limb bones of Wombat                                                                          A. S. Saber

 

Fig (8): Distal extremities of the Radius and Ulna of Wombat in a cranial view 

 

  

Fig (9): Right carpal bones of the wombat 

 

Fig (10): Right metacarpals and digits of the wombat 
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