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Modern literature in Veterinarj Anatoray is too often com-
pelled to use such vague expressions, as "often, frequently, 
seldom, rarely", as comments on the precision of the numerical 
data it sets forth. Similar expressions are employed to indicate 
frequency in the occurrence or absence of certain structures. 
In case of numerical limits, it is often considered rather useless 
to insist on the fixation of the relative (percentage) value (probabi-
lity) of those limits or of the figures they comprise. But if 
numerical data are thought to be indispensable, their accuracy 
ought to be insisted on. 

It can be easily understood that the deficiency in question 
is caused by substantial reasons, first of all by the paucity of 
scientists in comparison with the objects of investigation. More-
over, if deviations are to be treated, the species of domestic 
animals will no longer suffice, but we shall indispensably have 
to extend our interest to the subdivisions in the form of breeds 
or animals of a certain country, and that will only diversify 
our observations. 

It is scarcely necessary to say that, if exterior (externally 
designated anatomic) qualities as well as efficiency based on 
the structure and the functions of the animal body serve to 
classify animals into different breeds, certain differences ought 
to occur too in an animal's externally hidden structures. Several 
inquiries, particularly those in racial anthropotomy, where an 
international society, CIRP (Comite international des recherches 
sur Ies parties non-osseuses [molles]), has been established for 
the collection and investigation of the respective observations, 
prove it convincingly. Anatomy, human as well as animal, 
is nowadays no longer an international science, which can neglect 
the differences between separate countries, but in conformity 
with other biological sciences, claims the recognition of the 
peculiar conditions of any country. 
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Numerous observations are required to verify numerical 
data. Although the material provided by the dissection-room 
can be used for this purpose, the observations obtained are limi-
ted. But many problems, especially those that submit to statistics, 
might be cleared up if slaughter-house material, which till now 
has found little consideration from the anatomical point of view, 
is treated. 

Some of the series of the observations that have been 
undertaken in the slaughter-house will follow here. The obser-
vations have been started with the following objecls in view : a) to 
revise and Supplement anatomical data, particularly the numerical 
part, by those from this country, b) to discover anatomical 
differences in local breeds and c) to characterize anatomically 
our cattle (mostly of mixed breeds) as a whole. On account of 
the scarcity of racial material our observations concerning the 
anatomical differences between local breeds require a longer 
period of time. 

The data concerning cattle published herein have been 
collected by one of us (Keerd) in the Tartu slaughter-house 
during the winter term of about 6 months. The cattle under 
O b s e r v a t i o n were from the neighbourhood of Tartu, of home and 
overwhelmingly mixed breeds, of fully grown cows and a few 
bulls. The observations were carried out on 3000 animals with 
the purpose of fixing the number of ribs and chracterizing the 
last ribs. 

According to structure and form of attachment, ribs are 
divided in this treatise into three types: 1) n o r m a l , if they 
are articulated with the corresponding vertebra or vertebiae on 
one side and if their cartilages with the preceding ribs help 
to form the costal arch; 2) f l o a t i n g , if they have lost con-
nection with the costal arch, their articulation being sometimes 
replaced by synostosis; 3) u n a t t a c h e d r i b s , if they lack 
connection (either by articulation or in the form of synostosis) 
with the vertebral column. 

Indifferentiating the untypical ribs fromlumbar transverse 
processes their lesser width, their caudo-ventral direction and 
their notably dorsal convexity has been considered. The struc-
ture of the corresponding vertebra could not be taken into con-
sideration, but it is to be understood, that in the case of untypi-
cal ribs their corresponding vertebra could not be regarded as 



Diagram illustrating tlie Number of Ribs and the Character of the Last Rib in the Ox. 
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a lumbar vertebra. Some casual observations permit the con-
clusion that the ox has an equivocal vertebra more frequently 
between thoracic and lumbar regions than in anyother division 
of the vertebral column. In defining the notion of the rib we 
do not think it necessary to consider the nature of the corres-
ponding vertebra, viz., that the notion of the rib does not require 
the simultaneous existence of a typical thoracic vertebra at the 
same level. 

The results obtained are shown in the preceding diagram, 
where in each scheme the vertical black Iine marks the vertebral 
column, the intersecting upper horizontal Iine the l l - th rib, and 
its parallel downward lines the 12-th, 13-th and 14-th respectively. 
Normal ribs have been märked by the longest line, the next in 
length connected with the vertical black line denotes the floating 
rib and the shortest, which does not reach the vertical line, 
denotes the unattached rib. The side of the diagram on the 
right of the vertical line corresponds to the right and the oppo-
site side to the Ieft side of the animal. In the same diagram 
on account of the relative scarcity of data the animal's breed 
and sex: have not been differentiated, but the present figures 
must be regarded as referring to the whole of our cattle. 

From the diagram in question, wre can see, that 
1) The numerical Variation of ribs in the ox extends from 

12 to 14 inclusively. In the case of the minimum number, the 
last pair of ribs proved normal without exception, vis., the 
reduction of the 12-th pair did not occur either numerically or 
structurally in the cases under Observation. 

2) By far the most frequent — and so the normal — number 
of ribs is 13. The group of cattle with this number of ribs is 
96.97 per cent. (2909 animals). Subtracting from this figure all 
the cases where the 13-th pair is untypical on one or both sides 
(590 cases), we see that the numerically and structurally typical 
picture of the ribs in our cattle comprises 77.3 per cent. (2319 
animals). 

3) Numerical deviation on one or both sides of the animal 
generally occurs supernumerically, vie., the increased number 
of ribs proves to be greater than the reduced. Thus we ob-
serve the reduction of ribs on one or both sides only in 20 cases 
(0.67 per cent.) against 91 (3.33 per cent.) supernumerical cases. 
Of those we find in the case of reduction the typically developed 
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12-th pair in 10 cases (0.33 per cent.) and of supernumerical 
cases we find the normal 14-th pair in 6 cases (0.2 per cent.). 
Disregarding the strueture of the ribs, the 14-th pair occurs in 
40 cases (1.33 per cent.). Numericaldissymmetry occurs in 41 cases 
(1.37 per cent.). Adding the structural dissymmetry this figure 
rises by 167. The percentage of the whole dissymmetry, if the 
absence of the correlative or its belonging to another group 
of ribs is taken into account (with no regard to its length in 
the case of untypical ribs), is 6.93. The dissymmetry is localized 
only in the last pair of ribs. The last but one pair proves 
typical without exception. 

4) Disregarding the differences in the form and amount of 
distension of the digestive organs, which are loeated against 
the last ribs in the ox, the deviations which cause the numeri-
cal and structural dissymmetry in ribs occur in almost 
equal numbers on both sides. So we see, in the case of the 
13-th pair, the floating rib on the Ieft 72 and on the right side 
78 times. We also see such rare deviations, presumably depen-
ding on the smallness of material under Observation in other cases. 

5) Untypical ribs occur predominantly as floating ones. 
The proportion of floating ribs to unattached ones is as 613 to 
38 or a percentage of 20.43 to 1.26. This allows of the inference 
that the reduction of ribs as a ruie begins at the ventral extrem-
ity. In numerically Symmetrie ribs the untypical ones occur, 
in the case of the 13-th pair, in 20.28 per cent. and, in the case 
of the 14-th pair, in 85.00 per cent. Thus supernumerical ribs 
are pedominantly untypical. Floating and unattached ribs occur 
simultaneously in our observations only in 4 cases (0.13 per cent.). 

Other conceivable conclusions can be deduced by means of 
the diagram presented. 

Besides the manner of attachment, the untypical ribs, both 
floating and unattached, differ in length. From the normal 
length of the rib it decreases to 2—3 centimetres. Some of the 
unattached ribs of various lengths are given in fig. 2. Extre-
mely short unattached ribs are frequently cartilaginous. In 
longer ribs the cartilage, if present, is attached only ventrally. 

It was not possible to control the proportion of the number 
of lumbar vertebrae to that of the reduced and supernumerical 
ribs in the slaugther-house material. But on the ground of 
some observations where in the case of supernumerical ribs the 
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i n t e r v a l b e t w e e n t h e t u b e r c o x a e a n d t h e c a u d a l b o r d e r of tIie 

l a s t r i b w a s Iess t h a n t h e i n t e r v a l in t h e c a s e of t h e n o r m a l 

n u m b e r of r i b s , t h e c o n c l u s i o n m a y be d r a w n t h a t t h e to ta l 

n u m b e r of t h e p r e s a c r a l v e r t e b r a e r e m a i n s m o r e c o n s t a n t t h a n 

t h e n u m b e r of t h o s e in t h e s u b d i v i s i o n s of v e r t e b r a l c o l u m n , /. 

r., t h a t t h e r e is a c e r t a i n c o m p e n s a t i o n in t h e n u m b e r of l u m b a r 

a n d t h o r a c a l v e r t e b r a e : t h e i n c r e a s e in o n e c l a s s of v e r t e b r a e 

JO cm 

Fig-. ± 

b r i n g s a b o u t a d e c r e a s e in a n o t h e r c l a s s and v i c e v e r s a . One case 
of the c o m p e n s a t i o n m e n t i o n e d is s h o w n in f i g . 3. B e t w e e n the t v o 
r e g i o n s an e q n i v o c a l v e r t e b r a i s located w i t h t w o f l o a t i n g r i b s 
a t t a c h e d to it by a r t i c u l a t i o n (on t h e Ieft) and by s y n o s t o s i s 
(on the r i g h t ) . In the p r e s e n t case t h e s e f l o a t i n g r i b s are s u p e r -
n u m e r i c a l , b u t the n u m b e r of t y p i c a l l u m b a r v e r t e b r a e has been 
r e d u c e d b y one. 

In v e r y r a r e c a s e s the n u m b e r of r i b s m a y i n c r e a s e <<n 
a c c o u n t of cerv ica l r i b s . One s u c h case , w h i c h w a s d i s r e g a r d e d 
in the Stat i s t ica l data , w e see in f i g . 4, w h e r e a typicalIy devel-
oped r i g h t c e r v i c a l r ib a r t i c u l a t e s both w i t h the t r a n s v e r s a 
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p r o c e s s of t he 7-th ce rv i ca l v e r t e b r a a n d wi th the c a r t i l a g e of 

t h e n e x t r ib . I t ha s no co r r e l a t i ve in t h e case in q u e s t i o n . 

The f r e q u e n c y of t h i s o c c u r r e n c e will be t h e o b j e c t of f u r t h e r 

Observation. 
On c o m p a r i n g t h e r e s u l t s o b t a i n e d w i t h the c o r r e s p o n d i n g d a t a 

in l i t e r a t u r e one h a s to m e n t i o n the a b s e n c e of a n a l o g i c a l r e s p e c t i v e l y 

c o m p a r a b l e o b s e r v a t i o n s . 

In t h e t e x t - b o o k s of ve te r -

i n a r y a n a t o m y ( E l l e n -

b e r g e r & B a u m , 2, 

M a r t i n , 4, Z i m m e r l , 
s, K l i m o v , 8) 18 pa i r s 

of r i b s is g i v e n as n o r m a l 

a n d a r a r e o c c u r e n c e of 

12 a n d L4 pa i r s is added . 

The fo l lowing , a I i t t le 

m o r e de ta i l ed , d e s c r i p t i o n 

is g i v e n by S i s s o n (7): 

"The presence of a four-
teenth rib is not very rare. 
It is u s u a l l y f l o a t i n g a n d 

m a y c o r r e s p o n d to au ad-

d i t iona l t h o r a c i c v e r t e b r a 

or to the f i r s t l u m b a r . 

Reduction on the thir-
teenth is more common". 
A v t o k r a t o v (I) meil- Fig. 3. 

t i ons in h is t e x t - b o o k on ly 

a Single case of t he s u p e r n u m e r i c a l rib o b s e r v e d by V i n o g r a -

d o v a n d L e b e d e v . 

P r o m the po in t of v iew of c a t t l e - b r e e d i n g , Dr. S a v a m i i g i 

has been i n t e r e s t e d in the n u m b e r , more p r o p e r l y in t he c h a r a c t e r , 

of t he r i b s in t h e ca t t l e of th i s c o u n t r y . I i is o b s e r v a t i o n s r e l a t i n g 

to th i s m a t t e r have been p i ih l i shed in B u l g a r i a n in a t h e s i s 

a n d in an a b r i d g e d i s s u e in E s t o n i a n (5). The r e s p e c t i v e ob-

s e r v a t i o n s w e r e c a r r i e d ou t a l m o s l exc lus ive ly on l i v ing a n i m a l s 

a n d h is Class i f icat ion of r i b s d i f f e r s f r om the p r e s e n t one . B e i n g 

i n t e r e s t e d , only in the f l o a t i n g ( a c c o r d i n g to o u r t e r m i n o l o g y 

f l o a t i n g and u n a t t a c h e d ) r ibs he h a s not r e g i s t e r e d the c a s e s 

of the no rma l ly deve loped 12-th and 14-th pa i r s . T h o s e fac t s , 
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and the susp ic ion t h a t t he ordinal n u m b e r of t h e last r ib and 

the u n t y p i c a l r i b s c a n n o t be f ixed w i t h a b s o l u t e p rec i s ion in the 

l iv ing a n i m a l , wil l no t al low a de t a i l ed c o m p a r i s o n of t h e pre-

s e n t o b s e r v a t i o n s w i t h those of his . T h e n o t a b l y g r e a t e r p e r c e n t -

a g e of u n t y p i c a l r i b s in ou r ca ses can be p r o b a b l y expla ined only 

by o u r m o r e p e r f e c t poss ib i l i t i e s of r e g i s t r a t i o n . A d i f f e r e n c e can 

be no t i ced also in bo th o b s e r v a t i o n s in t he a v e r a g e o c c u r r e n c e on 

one or both s ides of the u n t y p i c a l r ib . T h u s the p ropor t ion u|" 

t he o c c u r r e n c e of u n t y p i c a l r ibs on bo th s ides to that on une 

s ide is 457 to 200, 

b u t in Savami ig i s 

d a t a it is 350 tu 22,s. 

H u t both d a t a ag ree 

t h a t t h e un typ ica l 

r i b s m o s t f r e q u e n t l y 

t ake t he place uf the 

13-th pa i r uf r ibs . 

T h e s e r i e s of 

ana log i ca l ubserva -

t i o n s in t h e pi.tr in 

t he expo r t s l a u g h t e r -

h o u s e a t T a r t u h a s 

n o t been f in i shed y e t . 

Up to l iow the da ta 

p rov ided by 250 p igs 

r e g a r d l e s s of sex. and 

b reed , have been 
t r e a t e d and t h e y s h o w t h a t 15 pa i r s of r i b s occu r most 

l r e q u e n t l y (50.8 per cent . ) , fol lowed by 14 pa i r s 34.00 pe r 

cen t . a n d 16 pairs — 0.40 per cent. Each of the other var ia t ions 
of numerical d i s s y m m e t r y and the 17-th pair of r i b s occurred 
in the data r e f e r r e d to only unce. In those data the fact should 
be emphas ized that the 15-1h pair occurs notably o f t e n e r than 
the 14-th. This nunieral super ior i ty xviii remain even if w e 
s u b t r a c t 30 cases of the untypica l r ib f rom the 142 cases when 
15 pairs oi r ibs occur. The proportion of the predominant 
g r o u p s (15 and 14 pairs) of r i b s is 100 to 76, ins tead of the 
f o r m e r 142 to 70 in Iavour of the 15-th pair. 

In the enumerat ion uf thoracal v e r t e b r a e of 1000 p igs ar-
r a n g e d by S c h m a l t z ((j) in the Berlin s l a u g h t e r - h u u s e the 
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occurrence of the 14-th pair of vertebrae proved to be greater 
than our present data. The figures given by text-books agree 
with the data obtained by Schmaltz. Also the 16-th pair of 
ribs occurs oftener in our data than in the Schmaltz's observa-
tions, which fact allows of the inference that the pigs of this 
country have a greater number of ribs and consequently of 
thoracal vertebrae. The object of further observations is to 
inquire closer into the truth of this conclusion and into the 
relation of the number of ribs to the sex and age of the animal. 
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