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The dimensions and weight of the testicles, and also their shape and 
position, were described on the basis of dissections of the cadavers of 
20 European bison of different age. Corresponding data were ascertained 
for the epididymis, ductus d e fe r en s ,  genital accessory glands, urethra 
and penis. U terus 7nasculitius was found to occur in m ale European 
bison. No distinct relation was found between the degree of development 
of the latter and the formation of any of the other genital organs and 
the reproductive capacity of the males of this species. A description is 
given of the structure of the scrotum, prepuce and of muscles topo­
graphically and functionally connected with the genital organs. In  com­
parison with domestic cattle  the testicles of adult European bison are 
more spherical and their mean weight is smaller. The epididymis has 
a strongly marked, wide head and thickened tail set caudad. Among the 
genital accessory glands the bulbourethral glands differ as to position, 
and are sm aller than those in domestic bulls. The scrotum in the Euro­
pean bison is situated more to the back, is relatively short, with faintly  
defined collum. The left part of the scrotum, together with the testicle, 
protrudes slightly forwards. The sigmoid flexure of the penis is only 
faintly  marked.
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I. INTRODUCTION

Literature dealing with the anatomy of the m ale genital organs of the Euro­
pean bison is scanty. From the historical aspect mention must first be made of 
the work by B  o j a n u s (1827), who gives some rem arks on the appearance of the 
scrotum and testicles.

O w e n  (1848) in describing the structure of the internal organs of the male 
European bison lim its h im self to the laconic statem ent »...the scrotum and testes 
were much sm aller than in the young domestic bulls of the same age; the scrotum 
is rugous, senile, not pendulous, w ith a constricted neck as in B os taurus«. M ii I- 
1 e r (1852) in his study »Rem arks on European bison« describes in the section 
devoted to anatomy the testicles, vas d e feren s , sem inal vesicules and uterus m a s ­
cu linus o f  »unusual structure not hitherto described in any species«. In further 
discussion on the subject of this organ the author reached the conclusion that it 
was a case not exhibiting abnormal characteristics.

K r o l l i n g  (1930) had at his disposal part of the genital organs of a male bison 
which died in Schonbrunn Zoo. Using histological slides made from the organs of 
the pelvic part of the male genital system, he described in detail the structure of 
the term inal portions of the deferens ducts, v es icu la e  sem in a les  and uterus m ascu -  
lius, which occurred in this individual also. Rem arks on the appearance of the 
external genitalia of the European bison are also to be found in the monograph 
by W r ó b l e w s k i  (1927).

The aim of the present study is to elaborate as comprehensively as possible the 
anatomy of the male reproductive organs of the European bison. The author hopes 
that the results of his investigations, in addition to their value as a source of 
inform ation on the morphology, may also be of use in other studies on the species, 
such as its physiology, intergeneric hybrids or breeding operations.

The m aterial used consisted of the cadavers of 20 bison which reached the 
Research Centre of Anatom y of the European bison during the period from 1950— 
1966. These were purebred European bison varying in age from one day to 
seventeen years of age.

In  order to give a fu ller description of the animals dissected some of the e x ­
ternal body dimensions have been included in the details of m aterial, thus making 
it possible to compare the size of the various individuals (Table 1). Measurements 
were made on cadavers which had not yet been fixed. The measurement points 
and way in which the m easurem ents were made, and term s used for the m easur­
ements, were the same as those hitherto used in the Warsaw Centre (P i e k o s et 
a  I., 1958).

Linear measurements were made by means of a soft surveying tape measure, 
ruler with m illim etre scale, compasses, nonius and microm eter. The measurement

II . M A TERIA L AND METHODS
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points of the various organs are illustrated in Fig. 1. W here necessary the way in 
which the m easurem ent was made is described together with the description of 
the appropriate organ.

The weight of the organs was found on a laboratory balance.
As the degree of bleeding or its absence and the method used for fixing were 

of necessity different, absolute figures for measurements and weights of organs 
should be treated as approximate data.

Some dissections were made from fresh m aterial, but the great m ajority  from 
fixed m aterial. Fixing was carried out by storing the isolated organs in 7—3°/o 
form alin w ater solution or by in traarterial in jection of the whole body by the 
method used in the Centre ( P i l a r  s k i  et a I., 1967).

Table 1.
M aterial examined.

No. Name
No. of 

pedigree 
book

Age Body
external m easurements

Years Months Days A D E F

1 Pos ** 116 _ 45 53
2 Pub *♦ — — 1 114 86 45 62
3 Pom 1364 — — 7 107* — 44* 75*
4 P lakat ** — 1 10 132 104 67 89
5 Pustybór 906 — 10 17 183 135 105 115
6 Poronin 1459 2 — 8 212 156 95 137
7 Putnar 1569 3 3 24 247 171 128 178
8 Puck 1151 4 — 22 247 179 112 162
9 Puzor 1208 5 7 3 275 185 130 185

10 Pug II 1087 6 1 25 280* 184* 125* 189*
11 Pozew 1082 6 4 13 250 170 120 190
12 Puer 934 7 — 27 — — — —
13 Pustelnik 694 8 4 21 269 170 — —
14 Połam iec 572 9 2 5 260 183 125 —
15 Pokorny 1077 9 1 26 283 177 133 220
16 Posusz 984 10 1 12 273 202 129 206
17 Pluszcz 785 10 5 3 248 — — —
18 Plam iec 789 14 4 IS 262 172 126 180
19 Pomruk 816 14 7 — — — — —
20 Plato 575 17 3 28 280 190 135 160

* — M easurement made after removing skin; ** — The pedigree books of 
European bison born in these years have not yet been published.

W here the state of the cadavers, on account either of advanced decomposition 
or damage caused by anatom ical and pathological dissection, prevented their being 
used as a whole, only certain of the organs were taken for detailed examination.

The term used in this study »adult bison« refers, in accordance w ith the results 
of investigations made by R o s k o s z  & E m p e l  (1963), to individuals over 5 years 
old.

III. THE TE ST IC L E S

The testicles of th e  m ale E u rop ean  bison are  oval in shape. T he long 
a x is  of the testicles in adult anim als is situ ated  decidedly v e rtica lly . The



514 K . Swiezynski

m edial su rface  is fla tte r  th an  the la tera l. T he epididym is in the cad av er  
is ad h eren t to the cau d o lateral su rface  of the testes.

In tw o calv es, one o n e-d ay  old and one seven -d ays old, the testicles  
w ere situ ated  close to the e x te rn a l inguinal ring, the long ax is  being  
alm ost horizontal. The th read -lik e  liga m en tu m  ingu in ale testis, about

Fig. 1. Plan of distribution of measuring points.
A, B — testicles; a — lateral surface; b — cranial surface. 1 — 3 length of

testicle; 2 —  4 breadth of testicle; 5 — 6 breadth of proxim al root of caput ep id i-  
d y m id is ; 7 — 8 breadth of distal root of capu t ep id id y m id is ; 5 — 8 breadth of 
base of capu t ep id idym id is .

C — u teru s m ascu lin u s  (dorsal surface); a — undivided part; b, c — left and 
right horn; d — corpu s p ro s ta ta e .  1 — 2 length of left horn; 2 — 3 length of right 
horn; 3 — 4 length of undivided part; 5 — 6 transverse measurement of prostate.

D — bulbus urethrae and bulbourethral glands (caudal surface); a — bulbo­
urethral glands; b — bulbus urethrae; c — ra d ix  pen is. 1 — 2 tranverse m easure­
ment of bulbourethral glands; 1 — 3 longitudinal measurement of bulbourethral 
gland; 4 — 6 length of bulbus urethrae', 5 — 7 breadth of butbus u re th ra e  in 
widest place.

E — male genital organs (seen from left side); a — u terus m ascu lin u s; b — 
ampulla ductus d e fe r en tis ; c — prostate; d — vesicula sem in a lis ; e — pars pelv in a  
u re th ra e ; f — m . bu lb ocav ern osu s ; g — m. isch iocav ern osu s ; h — penis; i — 
ductus d e fe r en s . 1 — 3 length of ductus deferens; 2 — 3 length of a m p u lla  ductus 
deferentis; 4 — 5 longitudinal m easurem ent of v es icu la  sem in a lis ; 6 — 7 transverse 
measurement of vesicula sem in a lis ; 8 — 9 total length of penis; 9 — 10 length of 
pars p rep u tia lis  pen is.
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3 cm . long, runs fro m  the tail of the epididym is of each  of the testicles  
to the cau d o ven tral inner su rface  of the scro tu m  w all. In  »P lak at« , one 
m onth old, the long axis  of th e  testicles ran  obliquely. Ligam ento, in-  
guinalia  testicu lo ru m  w ere fa r broader than  in the previous testicles.

Table 2.
Measurements and weight of testicles according to age groups (cf. table 1).

No. Name

Measurement in m illim etres Weight in grammes
Testicle Testicle

Right Left
Right L eft

Length Breadth Length Breadth

1 Pos 23 11 24 12 1.55 1.75
2 Pub 26 15 25 16 2.00 1.50
3 Pom 29 14 28 15 3.00 3.00

Mean 26 13 26 18 2.17 2,07

4 P lakat 34 14 34 16 3.10 3.50
5 Pustybor 38 19 36 18 8.00 7.50

Mean 36 17 35 17 5.55 5.50

6 Poronin 86 53 92 62 120.00 106.00
7 Putnar 91 50 90 44 128.00 100.00

Mean 89 51 91 53 124.00 103.00

8 Pug II 96 52 88 50 110.00 96.00
9 Pozew 94 48 100 47 121.00 124.00

10 Puer 95 50 108 45 185.00 155.00
11 Pustelnik 114 53 121 55 200.00 208.00
12 Połamiec 115 62 113 59 287.00 279.00
13 Pokorny 104 60 112 61 265.00 272.00
14 Posusz 123 24 97 43 90-00 104.00
15 Pluszcz 104 59 105 57 230.00 240.00
18 Plam iec 102 71 94 66 — —
17 Plato 87 55 95 69 135 00 139.00

Mean 101 57 104 57 191 63 189.13

T h e testicles of the 10-m on th s old »Pu styb or« still retain ed  the tra n s­
v erse  position and the inguinal ligam ent w as only fain tly  d ifferen tiated  
in this bison. In all the above-m entioned  bison the left testicle  protruded  
slig h tly  in fro n t of the rig h t testicle . D ifferences in the size of the  
testicles betw een individuals in this age group are re la tiv ely  sm all, but 
the w eight of the testicles of 1 0 -m jn th s  old »P ustybor« w as alm ost 
tw ice  as g rea t as th a t of the testicles of one-m onth  old »P lak at«.

/
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The d ata  given in Table 2 show  th a t the dim ensions, and in p articu lar  
the w eight of the testicles of Europ ean  bison in the o th er age groups, 
are  ch aracterized  by  considerable individual v ariation . The dim ensions 
and w eight of the testicles of »Pu ck «, »Posusz« and »P om ruk« w ere not 
taken into consideration  when calcu latin g  m ean valu es as the first e x ­
hibited b ilateral and  the others righ t-sid ed  cryp torch ism u s.

T unica a lb u gin ea  testicu lo ru m  in adult Eu rop ean  bison, to g eth er w ith  
the epiorchium , has a  m ean thickness of 1.24 m m  (m a x  1.46, m in 1.05  
m m ). It is closely knit and from  it num erous trab ecu lae  of connective  
tissue pass into the in terior of th e  gland. No distinct in terlob u lar septa  
can be seen m acroscopically .

M edia stinu m  testis in the form  of an a x ia l stran d  of con n ective tissue  
from  1 to 4 m m  w ide, extends along the long axis for 3/4 of its  length, 
startin g  from  ex trem ita s  capitata. It is situ ated  alm ost cen tra lly  w ith  , 
a tendency to ap proach  the epididym al su rface  (Photo 2 -B , C and 3).

D u ctu li e f fe re n te s  running from  the m ediastinum  testis, surrounded  
by abundant connective tissue, leave the testicle  n ear the upper pole. 
T h ey p en etrate  into the head of epididym is on the co n v ex  testicu lar  
su rface  of the p ro xim al arm  of the head of epididym is, n ear its dorso- 
caudal m argin .

IV. EPID ID Y M IS, DUCTUS D EFEREN S, SPER M A TIC  CORD

The epididym is (Fig . 2) begins w ith  a stro n g ly  thickened head (A —  g; 
B  and C —  e, f, g) adhering to the upper pole of the testicle . The head  
passed into the body (A  —  j) situ ated  cau d o laterally  and then  to the  
tail of the epididym is (A and B  —  k) situated  cau d o ven trally  in relation  
to the low er pole of the testicle.

The head of the epididym is is sim ilar in shape to a  trian gle w ith  its 
base d irected  to the base of the sp erm atic cord (C— i), and th e  apex  
reachin g  alm ost to the outline of the an terio -m ed ial su rface  of the  
testicle  (B  —  e, C —- e). T he head is form ed of tw o ro ots, the p roxim al 
and d is ta l J). T he p ro xim al root (f) is connected  in the w ay  previously  
described w ith the testicle . The breadth  of this root in adult individuals 
is g re a te r  than  the b read th  of the distal root (g). In the m aterial exam in ­
ed this dim ension exceed s 50% of the b read th  of the base of the epidi­
dym is head (h). T he distal root passed from  the ap ex of the epididym is 
head at an acu te angle to the side and back. Its bread th  form s about 
40%  of the breadth  of the base. The body of the epididym is, sligh tly

‘) Term s introduced by O. R. S c h l u m p e r g e r  (1054).

%
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w idened In the initial p art, re ta in s alm ost identical dim ensions th ro u g h ­
out its length  (Table 3).

The tail of the epididym is, also form ed of tw o roots closely  adhering  
to each o th er, is a ttach ed  to the testicle  cau d o laterally  from  its low er  
pole. The clav ate  ap ex  of the cau d a ep ididy m id is  is d irected  b ackw ards  
and sligh tly  dow nw ards. The p ro xim al root (w hich is a con tin u ation  of 
th e  body) has a sm aller lum en than  the distal root (P h o to  3). L ig a m e n ­
tu m  testis p ro p riu m  is strong, and short.

In the individuals exam ined  th ere  w ere no connections betw een  the  
free m argin  of the epididym is and the epididym al su rface  of th e  testicle . 
As a resu lt bu rsa  testicu lo ru m  is capacious and is u n in terru p ted ly  con­
nected  w ith ca v u m  scroti.

Table 3.

Measurements of epididymis in mm.

No. Name

Breadth of head of 
epididymis

Base
Breadth of corpus

Proxim al
root

Distal
root Initial Midway Term inal

1 Putnar 18 14 34 9 8 10
2 Pug II 26 20 47 15 9 3
3 Pozew 17 12 28 9 9 10
4 Pustelnik 17 16 37 15 12 17
5 Połam aniec 35 22 57 17 16 17
6 Pokorny 35 21 58 18 16 16
7 Pluszcz 28 21 49 12 10 8
8 Plato 35 21 56 11 9 10

D u ctu s d e fe re n s  running fro m  the tail of the epididym is and attach ed  
to m esodeferens lies f la t along the caudom edial su rface  of the testicle . 
P a ra lle l  to the d u ctu s d e fe re n s  and cran iad  from  it a d istin ctly  th icken ­
ed band can  be seen situ ated  along the an terio r m argin  of the plica  d u c ­
tu s d e fe re n tis  and covered by this fold. It accom panies the d u ctu s  d e ­
fe r e n s  in the region  of the sp erm atic cord and inguinal canal (cf. p. 518). 
Beginning fro m  the epididym idal tail, th e  ductus d e fe re n s  form s a series  
of tu rn s up to the level of the distal of the long a x is  of the testicle , 
th en  runs stra ig h t fo rw ard  and en ters into the com position of the  
sp erm atic  cord.

T h e sp erm atic  cord  n ear the e x te rn a l inguinal ring is oval in shape in 
th e  cro ss-sectio n , and round a t the level of co llu m  scro ti (Photo  2-A ), 
M. cre m a ste r  ex tern u s, in the region of the inguinal can al, lies on th e  
la te ra l side of the sp erm atic cord. A fte r  leaving the can al the m uscle  
m entioned  above is at first situ ated  caudad , then a t th e  level of th e
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co llu m  scro ti  cau d o laterally  fro m  the sp erm atic cord (Photd  2— A — a). 
In this p art m. crem a s ter  e x t e rn u s  surrounds the sp erm atic cord  o v er  
an are a  of V2 to V3 of its  circu m feren ce . V en trad  this m uscle on the  
p osterio r side a tta in s th e  level of the head of the epididym is. On the  
la te ra l side it produces sev eral fla t fascicles ensheathing p rocessus v a ­
ginalis  below  the head of epididym is also. A m ong the Europ ean  bison  
dissected, in tw o individuals these fascicles exten d  to the level of cauda  
ep ididym idis. In the region  of the sp erm atic cord the d u ctu s  d e fe re n s ,  
to g eth er w ith  the accom pan yin g  band (the residuum  of the co rresp on d ­
ing em bryonic M illerian  duct), jo in tly  a ttach ed  to a re la tiv e ly  long  
m esodeferens are located  behind the v ascu lar p a rt of the sp erm atic cord . 
P h oto  2— A  illu stra tes the recip ro cal relatio n  of these elem en ts in the  
le ft and right sp erm atic cord  a t  the level of the epididym idal head.

Fig. 2. Plan of situation of epididymis in relation to testicle (left testicle), 
a, b, c, d — surfaces: cranial, medial, caudal and lateral of the testicle ; e — apex; 
f — proxim al root; g — distal root of head of epididymis; h — breadth of base 
of epididymal head; i — position of vascular part of the spermatic cord; j — corpus;

k — tail of epididymis.

B etw een  the left and rig h t sp erm atic cords, above th e  penis, a m ass  
of fa t and connective tissue accu m u lates in the E u rop ean  bison. In this  
region  there are  also th e  inguinal su perficial lym phonodes, tw o of w hich  
o ccu rred  on each  side. C ran ially  th ey  a re  situ ated  in fro n t of the sp er­
m atic  cords above th e  penis. C audally  behind the sp erm atic cords, below  
the sigm oid flexu re  of the penis.

D u ctu s d e fe re n s , a f te r  leaving th e  in tern al inguinal ring ru n s, attached  
by th e  deferen tial fold, along the in tern al su rface  of the abdom inal wall.

A C
B
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A fter a longer or sh o rter distance (depending on th e  degree of develop­
m ent of u te ru s  m a scu lin u s ) the d ifferential fold joins w ith  the fold of 
the o ther side to form  plica urogenita lis. The »band« accom pan yin g  the  
d uctus d e fe re n s ,  a fte r  reach in g  the ap ex  of the uterine horn  of the  
u teru s m a scu lin u s, p en etrates into its w all (cf. F ig . 3 and P h o to  5). T he  
ductus d e fe re n s ,  on the o th er hand, passes in the d irection  of the la te ra l  
m argin  of the horn and is situ ated  v en tra lly  along this m arg in . In som e  
E u ropean  bison the w all of the uterine horn surrounded , th e  d u ctu s  d e ­
fe re n s  in such  a w ay  th a t it w as n ecessary  to cut open the u terin e w all 
in order to tra ce  its course. A t the level of the undivided portion  of the  
u teru s  m a scu lin u s  the ductus d e fe re n te s  leave the la tte r  and ru n  in the  
urogenital fold tow ard s the u re th ra . The end p arts of d u ctu s d e fe re n te s  
are m ark ed ly  thickened and exh ib it s tru ctu re  typ ical of a m p ulla  d u ctu s  
d eferen tis .

In the group of individuals up to ten  m onths old d ifferen ces in the  
length  of ductus d e fe re n te s  a re  v e ry  slight.

In E uropean  bison o ver tw o y ears old the length  of d u ctu s  d e fe re n te s  
(Fig . 1 E : 1— 3) v aried  w ith  the individual irresp ective  of age and size 
of the anim al (cf. Tables 1 and 4).

D u ctu s d e fe re n te s  end join tly  w ith  the e x cre to ry  ducts of the v esicu lar  
glands on the colliculus sem in alis  in openings sim ilar in ap p earan ce to  
slits (Ph oto  14).

V. THE SCROTUM  AND THE COVERING STRU C TU RES OF THE T E ST IC L E S,
OF THE E P ID ID Y M IS AND OF THE SPERM A TIC CORDS

The scro tu m  in the E u rop ean  bison is situ ated  in th e  inguinal region  
on the level of the p ro xim al cu rv e  of the sigm oid flexu re  of the penis.
In th e  fixed specim ens it is la te ra lly  flattened  w ith  shallow  fain tly
m arked longitudinal grooves (Photo 1). C ollum  scro ti is only fain tly  
d ifferen tia ted  and its cross-section  below  the penis is ap p ro xim ate ly  
oval, w ith  its  long ax is  situ ated  obliquely to  the fron tal plane.

T h e left sp erm atic cord  is situ ated  craniad , and the right cau d ad  from  
this plane. The testicles are  sim ilarly  situ ated  in the scro ta l sac , the left 
ad van ced  in fro n t of the rig h t by ap p roxim ately  h alf the tra n sv e rse  
dim ension. In the fixed  cad av ers this forw ards shift is even m ore m arked  
(P h o to  2, B  and C).

A t a d istance of 10 to  15 cm  to th e  fron t the collum  scro ti and  to the  
side fro m  a m edian line th ere  are  ru d im en tary  teats-p ap iiae  uberis, tw o  
a side (P h o to  1-c).

T h e skin of the scro tu m  is coverd  w ith sh o rter and scan tier h air than  
th e  h air of the ad jacen t regions. T hickness of the skin on the level of
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co llu m  scroti is fro m  11 to 16 m m  in adult E u ropean  bison. H alfw ay  
along the length  of the scro tu m  this m easurem en t v aries from  4 to  6 
m m , and at the a p e x  of the scro tu m  from  1 do 2.5 m m .

T u n ica  dartos  is th ickest in the region of the colium  scro ti, and in the  
a rea  of sep tu m  scro ti, w here the thickness of the d artos is as m uch as 
4— 5 m m . S tra tu m  su b d a rto icu m  is fa irly  dense in te x tu re . T he presence  
in this la y e r of loose con n ective tissue is m ost distinct on the ap e x  ol 
the scro tu m . Fascia  su p erfic ia lis  scroti adheres closely to this stratu m  
(p articu larly  on the side of sep tu m  scro ti), and can  easily  be separated

Table 4.
Length of ductus  deferentes in m illim etres according to age

groups.

No. Name
Total length of 

ductus deferen tes
Including length of 

ampullae

Right Left Right Left

1 Pos 202 225 23 26
2 Pub 272 280 20 21
3 Pom 265 230 20 25
4 P lakat 275 292 35 33

Mean 254 257 25 25

5 Poronin 840 743 66 62
6 P utnar 610 600 £9 115

Mean 725 672 77 89

7 Pug II 703 710 148 120
8 Pozew — — 121 100
9 Puer 570 720 11? 115

10 Połam aniec 740 690 115 112
11 Pokorny 795 630 115 119

Mean 708 688 125 116

12 Posusz 505 712 87 96
13 Pluszcz 712 745 90 82
14 Plam iec 792 709 92 82
15 Pomruk 631 736 86 101

Mean 712 726 89 SO

from  fascia  profunda scroti. P rofu se, m ainly  fat, con n ective tissue, 
th ru sts betw een the tw o fascial lay ers a t th e  level of co llu m  scroti and 
form s a con tinuation  of the accu m u lation  previously  described if 
connective tissue sep aratin g  the sp erm atic cords.

Fascia  crem a steric  a can  easily  be sep arated  from  fascia  transversa. 
The la tte r , on the o th er hand, sep arates fro m  the serous m em brane only
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a t the level of the sp erm atic cord. In the rem ain d er of the are a  fascia  
transversa  adheres to the su rface  of processus vaginalis, form ing lam ina  
fibrosa  of the p arietal lay er of the vaginal process —  p e rio rc h iu m  s. 
tunica vaginalis co m m u nis. The v isceral lay er of the vaginal process —  
ep io rch iu m  s. tunica  vaginalis p rop ria  behaves ty p ically  in the E u rop ean  
bison, th a t is, it  closely co v ers tunica  a lb u gin ea  of the testicle  and p arti­
cipates in the fo rm ation  of m esoepididym is.

V I. THE G EN ITA L A CCESSO RY GLANDS

1. The am p u lla e  ductuum  d e feren tiu m

The s tru ctu re  of am pulla  d u ctu s d e fere n tis  in the E u ro p ean  bison  
exam ined  suggests th a t th e  thickening of this p art of the ductus d e fe re n s  
is due both to increase in the thickness of the w all and to increase  in  
the d iam eter. The d iam eter of the d u ct is form ed b y  sev era l niche­
-sh ap ed  branchings. K r  o l  l i n g  (1930) found num erous g lan d u lar  
elem ents in  the m ucous m em b ran e of th e  a m p ulla e d u c tu u m  d e fe r e n ­
tiu m  in the Europ ean  bison, w hich points to the g lan d u lar ch a ra c te r  
of the am pulla.

In the m aterial exam ined  four groups, corresponding to the age groups, 
ca n  be distinguished in respect of leng th  of am pulla ductus d efere n tis  
(cf. Table 4). W hile the considerable d ifference in this dim ension betw een  
ca lv es  up to  one m onth old and older individuals is of cou rse  obvious, 
the d ifferences am ong the rem aining anim als are  rem ark ab le . This 
dim ension decreases in anim als o ver 10 y ears old. As the leng th  of 
d u c tu s  d e fe re n te s  v aries considerably  in all the groups, irresp ectiv e  of 
the body m easurem en ts, calculation  w as m ade of the length  of am p ulla e  
d u c tu s  d e fe re n te s  in the form  of p er cen t of length  of the corresponding  
d u c tu u m  d e fe re n t iu m  v aries considerably  in all the groups, irresp ective  
of the body m easurem en ts, calcu latio n  w as m ade of the length  of am p u l­
lae d u c tu u m  d e fe re n tiu m  in th e  fo rm  of p er cen t of length  of the co rre s­
ponding d u ctu s  d e fe re n s  (Table 5). These d ata  show  th at the p articip atio n  
of a m p u lla  d u ctu s  d e fe re n tis  in the length  of the d u ctu s d e fe re n s  in c re a ­
ses w ith  age, attain in g  a  m axim u m  a t 6— 10 y ears of age. In older bison  
th e  valu es of this ra tio  again  decrease, approaching the corresponding  
v alu es in anim als from  2— 3 y e a rs  old. This m ay  be connected  w ith  the  
p ro cess of senescence, although d ata  obtained fro m  pedigree books do 
not in d icate  th a t the rep ro d u ctiv e  cap acity  of m ale bison m ark ed ly  
d ecreased  a t ages o v er ten  y e a rs  (»P lam iec 789«, »Plish 229«, »P lu v iu s II 
546 « , »Podbipigta 738«),



522 K. Świeżyński

2, V esicu lae  sem in a les

Tw o v esicu lar glands o ccu r in the Eu rop ean  bison (Photo 5, 6, 7). 
T h ey are  form ed b y  elongated g lan d u lar packets, surrounded by a layer 
from  1.5— 2.5 m m  thick  of con n ective tissue w ith abundant vessels, nerve 
fibres and sm ooth  m u scle  fibres. S itu ated  la te ra lly  from  am pullae duc-  
tu u m  d e fe re n tiu m  these glands are  hidden, to g eth er w ith  the am pullae

Table 5.
Ratio of length of am p u lla  ductus d e jeren tis  
to length of ductus d e fe r en s  in percentages 

(according to age groups).

No. Name
A m pulla ductus deferentis

Right % Left %

1 Pos 11.40 11.60
2 Pub 7.35 7.50
3 Pom 7.55 9.13
4 Plakat 12.73 11.30

Mean 9 75 8.34

5 Poronin 7.85 8.34
6 Putnar 14.59 19.16

Mean 11.22 13.75

7 Pug II 21.05 16.90
8 Puer 19.64 15.97
9 Połam aniec 15.54 16.23

10 Pokorny 14.47 18.88

Mean 17.67 16.99

11 Posusz — 13.48
12 Pluszcz 12.64 11.00
13 Plam iec 11.71 11.56
14 Pomruk 13.63 13.72

Mean 12.66 12.44

and u te ru s  m a scu lin u s, in the u rogenital fold. T h ey  are  covered o ver the  
cran ial 3/* of th eir length  by this fold. The ex te rn a l su rface  of the glaids  
is folded, w hich is connected  w ith  th eir lobular s tru c tu re  and gives the 
w hole a  racem ose ap p earan ce (Ph oto  6). On the posterior end of each of 
the glands th ere  is a lobe, situ ated  m edially, w hich is connected v ith  
a sim ilar lobe of th e  gland on the opposite side by connective tissue. 
T h ere  is a sort of tran sv erse  isthm us thrustin g  betw een the am pullae  
d u c tu u m  d e fe re n tiu m  and th e  u re th ra  (Photo  7b). This com m issure, of
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a  connective tissue ch a ra c te r , is united w ith  the end p arts  of the d uctus  
d efere n te s  and u re th ra  b y  the surrounding connective tissue. The m ain  
d eferen t d u ct ru n s from  each  of these glands and ends on the v en tral  
w all of the d u ctu s  d e fere n s .

T he m easu rem en ts m ade on the m ateria l a t our disposal show  that 
the dim ensions of the v esicu lar glands increase m ark ed ly  up to the age  
of about 4 y e a rs  (Table 6). T he predom inance of dim ensions of one gland

T able 6.
Measurements of vesicu lae  seminales according to age groups.

Right vesicle Left vesicle
No. Name Longitudinal Transverse Longitudinal Transverse

measurement measurement measurement measurement

1 Pos 23 7 26 9
2 Pub 22 — 31 —

3 Pom 30 5 28 7
4 P lakat 35 6 33 8

Mean 28 6 39 8

5 Poronin 54 17 52 15
6 Putnar 86 32 90 17
7 Puck 83 28 63 21

Mean 74 26 68 18

8 Puzor 100 28 95 30
9 Pug II 120 30 102 35

10 Pozew 83 19 78 25
U Puer 90 35 110 38
12 Połam aniec 112 41 110 35
13 Pokorny 112 44 108 35
14 Posusz 95 51 101 37
15 Pluszcz 91 31 85 38
16 Plam iec 92 39 98 18
17 Pomruk 111 36 119 41

Mean 101 35 101 33

o v er the o th er v aries  w ith  the individual. In  Europ ean  bison over five  
y e a rs  old th ere  is no relatio n  betw een  the size of th e  glands and the  
body dim ensions (cf. »Pug II«, »Pozew «, »Plam iec«).

3. The prostate

T he p ro sta te  —  consists of corpus prostatae  and p ars dissem inata . 
T h e body of the p ro sta te  is situ ated  on the dorsal su rface  of the u re th ra  
in  th e  im m ed iate  v icin ity  of the ostium s of ductus d e fe re n te s  and the 
e x c r e to r y  ducts of the v esicu lar glands (Photo  6).
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In the m ateria ł exam in ed  the body of the p ro sta te  (Photo  6, d) w as  
form ed of tw o lobes in calves up to one m onth old. In o n e-d ay  old 
»Pos« and »Pub«, and in sev en -d ay  old »Pom «, the lobes of the body  
of the p ro state  h ave rem ained  com p letely  independent. In shape and size 
they are  sim ilar to f la x  seeds arran g ed  obliquely in re la tio n  to each  
o th er. In one-m onth  old »P lakat« the tw o lobes are  clo ser to each  o th er  
but can  be sep arated  w ith ou t d ifficu lty . In bison over tw o y ears  old the  
body of the p ro sta te  takes the form  of a single cy lin d rical fo rm ation . 
The m ore or less d istin ct c lav ate  ends are  the »vestige« of the bilobular 
stru c tu re  of the gland. The two lobes adhere closely  to each  o th er and  
in adu lt individuals the border betw een them  can n o t be d eterm ined  
m acroscop ically . T h e tran sv erse  dim ension of th e  body of the p ro state  
(Fig . 1, C, 5— 6) in ad u lt E u rop ean  bison v aries from  23— 54 m m  (m ean  
33 m m ). T he longitudinal m easurem en t of the rig h t lobe is from  5—  
8 m m  (m ean 6 m m ) and the left lobe from  5 to 9 m m  (m ean 7 m m , 
n— D evelopm ent of the lobes in d ifferen t individuals does not exh ib it  
an y  im p ortan t d ifferences. It w as only in the bison »Połam aniec« th a t  
the rig h t lobe w as fa r  less developed than the left.

Pars dissem inata  prostatae  begins a t a distance of about 0.5 cm  caudad  
from  collicu lu s sem inalis.

A t first th e  am o u n t of g lan d u lar tissue is sm all and is situ ated  on the  
dorsal and d o rso -la teral side of the u re th ra  (Photo 16— 3). The fu rth er  
caudad, the m ore the m easurem en ts of the glan d u lar lobes increase, so 
th a t h alfw ay  along p ars pelv in a  u reth ra e  m a scu lin a e, pars dissem inata  
prostatae  su rrounds the u re th ra  com pletely  from  th e  top and sides, 
leaving only a n arro w  band free on the v en tra l side (Photo 16— 5, 6). 
In this p art the g lan d u lar lay er on the dorsal side can  be as m uch as 
15 m m  thick, and on the la tera l sides fro m  8 to 10 m m . In the area  of 
the p osterio r h alf of th e  pelvic portion of the u re th ra  the glandular  
paren ch y m a also th ru sts  under the u reth ra  on the v en tra l side (Photo  
16— 8, 9, 10), g rad u ally  becom ing thinner. The »cuff« form ed in this w ay  
w ith  the pars d issem ina ta  prostatae  ends in a conical shape a t a d istance  
of about 2 cm  fro m  the tran sition  of pars p elv ina  u reth ra e  into pars 
bu lb i u reth ra e .

The openings of the deferen t d ucts of the p ro sta te  are  arran g ed  in 
four row s on the dorsal w all of the u re th ra  (Photo  14).

4. The bulbourethral glands

The b u lb ou reth ral glands —  glan du la e b u lb o u reth ra les  —  are  form ed  
of the lobes connected  by profuse connective tissue. As a resu lt a flat 
h eart-sh aped  form ation  is created , the double s tru c tu re  of w hich is m a­
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nifested by the co n v ex  an terio r upper m argin  and the shallow  groove  
on the p osterior su rface . The d efferen t ducts of the glands join in one 
com m on duct from  1.2 to 2 cm  long w hich ru n s along the cau do-dorsal 
surface of the u re th ra . The d u ct opens into a recess situ ated  on the  
cau do-dorsal w all of p ars bu lb i u reth ra e . T he recess is bounded by a fold 
of m ucous m em brane in the form  of an in verted  le tte r  V.

This organ, w ith  the s tru c tu re  described above, is situ ated  on the  
b oundary line betw een the p elvic and bulbar portion of the u re th ra  
(Photo  15).

In adult bison the longitudinal dim ension of the gland {F ig . 1, D, 1— 3) 
w as fro m  17 to 28 m m  (m ean 21 m m ). The tran sv erse  m easurem en t 
(Fig. 1, D, 1— 2) v aries  from  15— 33 m m  (m ean 27 m m ).

S ev eral m uscles su rrou n d  the glands from  all sides. T he cau d o ven tral  
p art is covered by the p ars bu lb i  and tog eth er w ith  it, by  m. b u lb o ca - 
vernosus.

The caudodorsal su rface  covers an  individually  v ary in g  (in respect  
of o ccu rren ce  and d irection  in w hich  th e  fibres run) m uscle, the  
stru c tu re  and insertions of w hich correspond to m . ischiobulbosus  
described in the ra m  by B r a u e l l  (1868). M uscles such  as m . ischio- 
u reth ra lis , m . u reth ro g la n d u la ris  and p a rtly  m. bulbogrlaiidularis th ru st  
b etw een  the an terio v en tral su rface  of the gland described and the  
u re th ra . Of these m uscles, only the first occu rred  in all the dissected  
anim als and w as ch aracterized  by a continuous course (Ph oto  6). The  
p elvic insertion  of this m uscle is situ ated  on the in tern al su rface  of the  
tu b e r  ischii and is surrounded b y  the stron g  m . ischiocav ern osus. The  
thin  slen d er belly of the m uscle ru n s m edially  tow ards the u reth ra  and  
passes into an aponeurosis, w hich  th ru sts  under gl. bu lb o u reth ra lis , 
su rrou n d s the u re th ra  and unites w ith  the sam e m uscles of the opposite  
side. B etw een  the connective tissue surrounding the gland and the apo­
n eu rosis th ere  is a m acrosco p ically  visible exch an g e of fibres. The  
a d u re th ra l su rface  of the bu lb ou reth ral gland, w here not sep arated  by  
m u scles, adheres closely  to the pelvic p art of the u re th ra . In this place  
m . u reth ra lis  is thin  and the b u lb o u reth ral gland is sep arated  fro m  the  
a p e x  of p a rs  d issem inata  prostatae  by the aponeurosis of the u reth ral  
m u scle  only.

V II. THE UTERUS M ASCU LINU S

A m ong th e  sev en teen  m ale E u rop ean  bison w hich  w e exam in ed  in 
this re sp e ct the u te ru s  m asculinus o ccu rred  in sixteen  cases. This organ  
exh ib ited  a v ary in g  degree of developm ent in d ifferen t individuals and  
se v e ra l typ es w ere distiguished on this basis (Fig . 3).
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In the case of nine bison th e  ex te rn a l ap p earan ce is d ecep tiv ely  
sim ilar in appearan ce to the u teru s in the fem ale. P aired  horns and  
undivided p a rt could be distinguished in it.

The horns, like the u terin e horns of the cow , w ere  d irected  w ith  
g re a te r  cu rv a tu re  up w ard s and forw ards, and lesser cu rv a tu re  dow n­
w ard s and backw ards. The tu rn  of the horns w as not how ever com plete, 
and th e  apices of the horns extend ed  into »bands« accom pan yin g  the  
ductus d ejere n te s .  T he undivided p a rt, a t first w ide, becom es n arro w er, 
then  w idens out again  in the term inal p art (Photo  5, 6, 7). T h e w hole  
organ  w as d o rso -v en tra lly  flatten ed , this being m ost m arked in the

Fig. 3. Plan of types of u teru s m ascu lin u s  in the European bison. Numbers under 
figures represent the number of cases found.

term inal p a rt, w here thickness n ever exceeded  10 m m . P lica  u ro gen i-  
talis covers u teru s  m a scu lin u s  to g eth er w ith the final p arts  of d uctus  
d e je re n te s  and the v esicu lar glands, behaving in the region  of the pelvic  
ca v ity  in a sim ilar w ay  to th a t found in fem ales. In adu lt Europ ean  
bison w ith this ty p e  of u teru s the dim ensions (Fig . 1, C) of its  different 
p arts w ere as follow s:

(a) length  of rig h t h orn : (1— 2) 115 to 260 m m , m ean 185 m m
(b) length  of le ft h o rn : (2— 3) 100 to 270 m m , m ean 160 m m
(c) length  of undivided p a rt: (2— 4) 185 to 208 m m , m ean 198 m m

In four bison u teru s  m a scu lin u s  o ccu rred  in the form  of an undivid­
ed conical d u ct passing to the front in a single »band«. On the border  
of plica u ro gen ita lis  the »band« divided into tw o, w hich behaved sim il­
a rly  in th eir continued cou rse  to th at in the first type. A m ong the three  
bison possessing this type of u teru s th ere  w ere individuals in w hich
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g row th  w as not com p lete and it is thus d ifficult to speak of m ean  
dim ensions of this organ  in this group.

A sim ilarly  undivided u teru s m a scu lin u s  w as found in th e  E u rop ean  
bison »Połam aniec«. It w as am p u llary  in shape, in the fo rm  of an  oval 
vesicle m easuring 15 m m  X  20 m m . W e th erefore  d ifferen tiated  this  
u terus into a sep ara te  ty p e  (D) on these grounds.

A lthough in tw o fu rth er Eu rop ean  bison u teru s  m asculinus w as  
sim ilar in s tru c tu re  to th a t in the first typ e, it d iffered  consid erab ly  
in dim ensions (cf. in Table 7 —  »Pu ck «, »Pug II«). T h e u terin e horns  
of these u teri exten d ed  to the in tern al inguinal rings, and in »Pug II«  
even p en etrated  into the a re a  of the inguinal canal.

Table 7.
External measurements of uterus m ascu linu s  in m illim etres.

No. Name
Type of 
uterus 
acc. to 
Fig. 3

Length of horns Length of 
undi­
vided 
partRight Left

1 Pos A 39 40 68
2 Pub B — — 50
3 Pom B — — 30
4 P lakat A 30 35 80
D Poronin B — — 40
6 Putnar A 120 135 180
7 Puck C 290 320 135
8 Puzor A 180 120 200
9 Pug II C 460 510 275

10 Pozew (E) — — —

11 Puer A 115 160 200
12 Połam aniec D — — 19
13 Pokorny A 240 270 202
14 Posusz B — — 20
15 Pluszcz A 260 100 185
16 Plam iec A 151 132 208
17 Pomruk A 162 180 193

U teru s m a scu lin u s  in all the dissected Europ ean  bison, irresp ective  
of typ e, had a lum en, w hich  only in »P lak at« w as in terru p ted  in the  
undivided p art by adhesion of the w alls o ver a length  of ab ou t 5 m m . 
T h e lum en of the u teru s w as connected  w ith  the lum en of th e  urogeni­
ta l d u ct by m eans of the opening located  on co llicu lu m  sem inalis  
(P h o to  14).

T h e w alls of u teru s m ascuiitius of the first and third typ es exhibited  
d ifferen t p arts  in resp ect of s tru c tu re  and colour of th e  m ucous m em ­
brane.

T h e horns w ere covered  by d ark  coloured m ucous m em b ran e not e x ­
hibiting folding. In som e individuals sm all prom inences w ere  evident
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in th e  shape of longitudinal folds, and in three they  appeared as b ead ­
-like thickenings. T he thickness of the w alls of th e  horns, like the  
thickness of the w alls of the o th er p arts of u teru s  m a scu lin u s, d iffered  
in d ifferen t individuals, v ary in g  from  1 to 1.37 m m . The »bands« ru n n ­
ing fro m  the horns (m entioned previously  in discussing the cou rse  of 
th e  d u ctu s  d e fe re n te s ) had a lum en in the ad u terin e p arts  and w ere  
covered  w ith sim ple colum nar epithelium . The e x te n t of th e  lum en in 
a d irectio n  tow ard s the testicles could be d eterm ined  m acrosco p ically  
o v er sections of d ifferen t length.

T he horns passed into  the region  of the undivided p a rt of u teru s  
m a scu lin u s, w hich  is w idest and situ ated  fu rth est craniad  (P h o to  6 and  
7). It is covered  by m ucous m em brane devoid of m acrosco p ically  visible  
folds and sim ilar in colour to the m ucous m em brane of the horns. 
Am ong the eleven Eu rop ean  bison (types A +  C) in seven a len g th -  
-w ay s septum , dividing the lum en into tw o halves, o ccu rred  on the  
w all of the last-m en tion ed  section. This septum  is the sta rtin g  point of 
the division into horns. The border of the septum  w as form ed by  
m uscle tissue co v ered  by  m ucous m em brane (4 cases), or w as only the  
doubling of the m ucous m em brane (3 cases). T he thickness of the w alls  
of this p a rt of the organ  varied  from  1.2 m m  to 2.9 mm.

The n e x t sectio n  of the length  from  20 to 60 m m  w as co v ered  by  
lig h t-co lo u red  m ucous m em b ran e form ing circu la r folds visible under  
a m agnifying glass w ith  3 X  m agnification . T he w alls in this section  
thicken  d istin ctly , reachin g  as m u ch  as 2.30 to 4.36 m m .

T he n ext section , stro n g ly  narrow ed  in the m ajo rity  of the E u rop ean  
bison (P h oto  7 d) and fro m  80 to 120 m m  long, w as covered  by m ucou s  
m em brane sligh tly  d ark er in colour than  the preceding, w ith  a slight 
yellow ish or b row n  shade. It w as covered  by longitudinal low  folds p er­
p endicular to the folds previously described. The thickness of the w alls  
in the section v aried  from  0.5 to 2.30 mm.

The m ucous m em b ran e in the final re-en larg ed  section  w as dark  in  
colour. It w as co vered  w ith  densely arran g ed  folds form ing a so rt  of 
extension  to the back of th e  folds of th e  neighbouring section . T he  
length  of this a re a  w as 5 to 17 m m .

H istological slides m ade from  the regions exhibiting m acrosco p ic d if­
ferences usually  co n firm  the existen ce  of these differences.

The w all of the horns (Ph oto  8, 9) is lined w ith m ucous m em b ran e  
covered  by sim ple colum nar epithelium . T he tru e  lay er of m ucous 
m em brane contains num erous b ranched  tu b u lar glands and blood v es­
sels. C olum nar epithelium  lines the glands, w hich  reach  to th e  m uscle  
lay er. The v ascu lar la y e r  is c learly  defined. S im ilar relatio ns are  e x ­
hibited b y  the first tw o sections of the undivided p art, th e  thickness of
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the m uscle la y e r  increasing caudad, and the num ber of glands d ecreas­
ing.

The slides fro m  the n arro w ed  caudal section  of the undivided p art  
exh ib it a d ifferen t s tru ctu re  (Photo 10, 11). A lthough the m ucous m em ­
brane is also covered  by  sim ple colum nar epithelium  it is low er th an  
in the previous sections. T he tru e  lay er of m ucous m em b ran e does not 
contain glands and exh ib ite  a larg e  num ber of connective tissue fibres.

The sh ort broadened final section , w ith  stro n gly  folded m ucous m em ­
brane, has sim ple colu m n ar epithelium  (Photo  12, 13). T h e tru e  la y e r  
form s high tub ercles under w hich th ere  is a dense netw ork  of venous  
vessels. S ca ttered  glands appear again. S tra tu m  m u scu la re  is stro n g ly  
developed.

V III. THE PELV IC  PORTION OF THE UROGEN ITAL DUCT

Colliculus sem inalis is situ ated  on the dorsal w all of th e  inital section  
of the pelvic portion  of the urogen ital canal (Photo 14). A ccord in g  to  
P i l a r  s k i  (1967) in th e  E uropean  bison colliculus sem inalis is situ ated  
on the boundary betw een  p ars uralis  and pars prostatica  of the u re th ra . 
It form s a oval prom inence, the length  of w hich a tta in s as m uch  as 
2 cm  in adu lt bison. T h e p osterior highest p art of the colliculus w hich  
is a thickening passing into a len g th -w ay s fold running along the dorsal 
w all of the urogen ital can al (Photo 14, d). The su rface  of the co lli­
cu lus sem in alis  is depressed like a cra te r . T he depression is surrounded  
by a rid ge-lik e prom inence from  w hich the openings of th e  e ja cu la to ry  
ducts are  situ ated  m edially. On the flatten ed  p osterio r su rface  of the  
colliculus in those individuals in w hich the lum en of u teru s  m a scu lin u s  
joins th e  lum en of he urogen ital canal th ere  is an opening into u te ru s  
m a scu lin u s  (Photo  14).

The pelvic portion  of th e  urogenital can al is surrounded by corpus  
ca v ern o su m  u reth ra e , beginning a t the height of collicu lu s sem inalis. 
A t first it is situ ated  v en tra lly  in relatio n  to the u re th ra  in the fo rm  
of a n arro w  band of e rectile  tissue (Photo  16 —  1, 2). A t a d istance of 
ap p ro xim ately  1 cm  behind colliculis  sem inalis the erectile  tissue su r­
rounds the u re th ra  on all sides (Photo  16— 3). A s p ars dissem ina ta  p ro-  
statae develops the erectile  tissue of the u re th ra  d ecreases in size, r e ­
taining th e  th ick est la y e r  again  on the v en tra l side of the u re th ra  
(Photo  16— 4, 5).

T he erectile  tissue thickens and again  surrounds the u re th ra  in the  
region of the p osterio r h alf of th e  pelvic portion  of the urogen ital can al. 
The lum en of the cav ern o u s sinuses m ark ed ly  increases, w hich  in  the  
cross-section  gives the ap p earan ce typ ical of erectile  tissue (Ph oto  
16— 9, 10, 11).
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IX . THE PEN IS

In the penis of the m ale E u rop ean  bison, as in oth er m am m als, it is 
possible to distinguish co rp u s p en is  and p a rs p en is s. pars e x tern a  
u reth ra e  surrounded by th e  co rp u s ca v ern o su s u reth ra e  2).

I. C orpu s pen is

T h e co rp u s p en is  begins a t the ischial arch  by m eans of paired  cru ra  
p en is , w hich  n ext unite to form  the unpaired ra d ix  p en is  a ttach ed  by  
stron g  sh ort ligam ents to the p osterior p art of sy m ph ysis  iscJtii. In tu rn , 
ra d ix  p en is  ex ten d s craniad  into tru n cu s co rp oris p en is , ending in a p e x  
co rp o ris p en is . T ru n c u s  co rp oris p en is  for ' / 3 of its length  tow ard s the  
pelvis form s the »sigm oid flexu re«  w hich is less d istinct than  in the  
dom estic bull. The flexu re  did not o ccu r in calves up to 7 days old in 
the m ateria l w e dissected.

C o rp u s ca v ern o su m  co rp oris p en is  in the region of the tw o cru ra  is 
surrounded by tunica  a lbu gin ea . This is rein forced  by fasciae of c ir ­
cu lar fibres a t first loosely knit, but w hich, as the distance to ra d ix  
p en is  d ecreases, becom e in creasin g ly  dense (Photo  17— 1, 2). T h e dist­
an ce betw een  cru ra  d ecreases even m ore not only on accou n t of the  
increase  in the am ount of con n ective tissue in the w alls of cru ra  but 
ch iefly  owing to th eir oblique course.

W hen the m edial w alls of the two cru ra  m eet a septum  is form ed  
betw een the erectile  tissue (Photo  22 —  3, 4) w hich loses its ch a ra c te r  
of septum  n ear ra d ix  p en is , and as a resu lt w e have an ap p aren tly  
single co rp u s ca v ern o su m  p en is  in the region of ra d ix  p en is  (Photo

—  5 , 6, 7). A t the sam e tim e the contents of the v ascu lar com ponents 
of the co rp us ca v ern o su m  d ecrease considerably  in favou r of the fibrous 
trab ecu lae . In the cross-section  the trab ecu lae  ru n  in fan shape from  
the fibrous tissue »cen tru m « w hich exhibits a dense, com pact s tru c tu re . 
In this initial section  the »centrum « is situ ated  im m ediately  above the  
u re th ra l groove (Photo  17 —  7). W hen observing successive cro ss-sect­
ions of the penis, in a d irection  up to the ap ex, it can  be seen th a t the  
»cen tru m « described above increases and is situ ated  m edially in fron t 
of the p ro xim al cu rv e  of the sigm oid flexu re . H ere it has a la terally  
flatten ed  shape, and the tra b ecu la e  rad iate  outw ard s from  it (Photo  
17 —  8). In the region of the sigm oid flexu re  the »centrum « is fla tte n ­
ed d o rso -v en tra lly , w ith a ten d en cy  to division into tw o owing to the

2 The terminology used in describing the penis is in accordance with that used 
by B u c h h o l t z  (1951) and P r e u s s (1954) in describing the penis in domestic 
animals.
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medial narrow in g  (Photo 17 —  10, 11, 12). This division is even m ore  
clearly  m ark ed  in the initial p a rt of the ap e x  (cro ss-sectio n  13). In 
fu rth er cross-section s of the ap ex  th e  »cen tru m « has the ap p earan ce of 
an increasin gly  flatten ed  lam in a (Ph oto  17 —  14, 15, 16), d isappearing  
at a distance of about 5 m m  from  the end of th e  ap ex. In view  of the  
fact th a t the descriptions g iven  above refer to cross-section s is m u st be 
said th a t in the Eu rop ean  bison a ce n tra l axial band of dense fibrous  
tissue form ed by the trab ecu lae  of corpus ca v ern o su m  p en is  w hich  
crosses in this place insides sp read s the erectile  tissue of corpus penis. 
The ap p earan ce and position of the ax ia l band d iffer in d ifferen t se c t­
ions of corpus penis and depend on the shape of th e  penis.

The m ale u re th ra , surrounded by corpus cavernosum , u re th ra e ,  is 
located  along th e  v en tra l su rface  of the body of the penis inside the  
u rethral groove.

2. The penile p art of the urogenital duct

The proxim al end of the penile portion  of the u rogenital d u ct is su r­
rounded by b u lb u s ca v ern o su s u reth ra e .

B u lb u s  ca v ern o su s u reth ra e  in th e  E uropean  bison is a t first located  
dorsally , then also la te ra lly  in relatio n  to the duct. It exten d s betw een  
the b u lb o u reth ral glands and the p lace in w hich cru ra  penis unite. T his  
form ed grounds for calling this section  of the duct —  pars bu lb i u r e ­
th ra e  ( G r a b o w s k i ,  1937). A fte r rem oving m. b u lb o ca v ern o su s  the  
bulbus in th e  fixed  specim ens is sim ilar in shape to a steep te trah ed ral  
pyram id  w ith  its ap ex  tu rn ed  in the d irection  of the penis (P h oto  15). 
On the d orsal side of this organ  th ere  is a sharp cris ta  highest a t the  
end d irected  tow ard s the pelvis and becom ing low er v en tra lly . The  
d orso -cau d al su rfaces situ ated  on the sides of this cris ta  are  sligh tly  
co n cav e in u ninjected  p rep aration s. The la tera l su rfaces are  su rrou n d ­
ed by  a thick la y e r  of con n ective tissue. N ear ra d ix  p en is , w here the  
bulbus n arro w s, the la y e r of connective tissue exten d s to 20 m m  on 
each  side and fills th e  spaces betw een  cru ra  and bulbus. The bulbus 
built in this w ay  is usu ally  a single s tru c tu re . I t  is only in th e  b ro ad en ­
ed end of the bulbus n ear the pelvis th at the septum  dividing corpora  
ca v ern osa  bu lb i  into tw o halves can  be seen in cross-section s. This 
sep tu m  disappears a t the level of about 1U of the p ro xim al length  of 
the organ .

T h e dim ensions of bulbus v a ry  individually  in the E u rop ean  bison. 
In th e  m ateria l dissected  the lengt of bulbus in adult bison (m easured  
along the dorsal cris ta  —  Fig . 1 D 4— 6) v aried  from  55 to  105 m m . 
B re a d th  in the w idest place (F ig . 1, 6, 7— 5, in projection ) w as m ore  
stab le  and v aried  fro m  26 to 28 mm.
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A t first co rp u s ca v ern o su m  u retra e  d ifferen tiates into tw o lay ers . 
The in tern al lay er, w ith  sm all cavern ous spaces, adheres to the w all 
of the u re th ra ; the ex te rn a l la y e r , w ith  la rg er spaces, is located  p eri­
p h erally  from  the fo rm er. In this initial p art th e  u re th ra  is situ ated  
n earer the co rp u s p en is . T he e x te rn a l lay er of the erectile  tissue, situ a t­
ed v e n tra lly  in relatio n  to the u re th ra , is th ick er (Photo  17 —  5, 6, 7). 
B eginning w ith  the p ro xim al cu rv e  of the sigm oid flexu re  of the penis 
and fu rth er in the d irection  of the ap ex corp us ca v ern o su m  u re th ra e  
su rrou n d s the u reth ra  evenly . A s a result the position of th e  u re th ra  
is cen tra l in co rp u s ca v ern o su m  in this p art of the penis (Photo  17 —  
10, 11, 12). In the prep u tial p a rt of the penis co rp u s ca v ern o su m  u r e ­
th ra e  thickens in the p art situ ated  dorsally  from  the u re th ra  (Photo  17  
—  15, 16). It ceases to be m acroscopically  visible w hen the u re th ra  
passes into the u reth ral process.

T h e penile portion of the u re th ra  and its corpus ca v ern o su m  are  
surrounded during its  course throu gh  the u reth ral groove, fro m  the  
back and then from  the bottom , by an ex tern al lay er of the tunica  a l­
b u g in ea  co rp oris penis. A t first the p art of the penis tow ard s the pelvis 
up to  the p ro xim al cu rv e  of the sigm oid flexu re  is flatten ed  la terally . 
The stro n gly  developed v e n tra l p art of the corpus ca v ern o su m  p en is  
p rotru d es above the u re th ra l groove and can be seen th ro u g t the  
tunica. In the region of the flexu re  the penis becom es cy lin d rical in 
shape. C o rp u s p en is  com p letely  surrounds the u reth ra  and th e  ex tern al  
lay er of tunicae a lb u gin ea e  thickens. The u reth ra  tog eth er w ith co rp u s  
ca v ern o su m  becom es invisible from  the e x te rio r (Photo  17 —  10, 11, 
12). On the ap ex  of the penis the u reth ra  is visible only  in th e  form  
of a sh o rt u reth ral process.

The ap ex of the penis is covered  from  the e x te rio r  by  the p repuce  
proper. B etw een  the prep u ce proper and the dorsal su rface  of corpus  
p en is  th ere  is an ag gregation  of dense connective tissu e fibres. T hey  
ru n  obliquely from  the p reputial lay er to a p ex  co rp oris p en is  inserted  
on it a t the level of sulcus galeae apicis. In the region of galea apicis 
p en is  s. galea glandis  th ere  is a thin la y e r of connective tissue w ith  
visible blood vessels, form ing the border of galea apicis p en is .

G alea apicis p en is  in the E u rop ean  bison is round in shape, w ith an 
ap ex  directed  b ack w ard s and to th e  right. T here is no d istin ct line of 
d em arcation  betw een  ga leae p en is  and the p osterior p rep u tia l p art of 
th e  ap ex penis. A t the level of the beginning of the u re th ra l process 
on the opposite (righ t) side of ra p h e p rep u tii  th ere  is a prom inence, 
w hich in the cad av ers had sh arp  m argins and adheres fla tly  to the  
u reth ral process from  the rig h t side. In the organs taken  fro m  cadavers
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fixed  by m eans of in tra a rte ria l injections the su rface  of this prom i­
nence is sm ooth and co n vex. T he w hole has the ap p earan ce of a low  
tubercle about 3 m m  in d iam eter.

3. Dimensions of the penis

Table 8 gives the resu lts of m easurem en ts of the length  of the penis 
in Europ ean  bison, m easured  along the v e n tra l su rface  (F ig . 1, E , 8— 9). 
It w ould seem  th a t the re la tiv e ly  large d ifferen ce in to ta l length  of the  
penis and length  of the p reputial p a rt betw een the last tw o age groups 
is due to th e  fa c t  th a t th ere  w ere only tw o individuals in the th ird  
group.

Table S.
M easurements of length of penis in the European bison (in mm).

Age lim its
Number

of
cases

Total length of penis Length of pars preputialis  
pen is

From To Mean From To Mean

1— 7 days 3 206 252 231 34 36 35
1—10 months 2 309 340 324 50 58 54
2— 5 years 2 630 740 685 80 115 111
over 5 years 11 755 965 864 120 160 139*

*) — Number of cases for this mean value =  10.

C alcu lation  w as m ade of th e  ra tio  betw een length  of penis and  
m easu rem en ts of body length  of the individuals dissected (Table 9). In  
E u rop ean  bison aged fro m  one day to ten  m onths old th ese valu es are  
d ifferen t and in the m ajo rity  of cases exceed  the corresponding v alu e  
fo r bison o v er th ree  y ears  old. In tu rn  in the rem aining m ales th e  ra tio  
betw een  penis length  and corresponding body m easurem en ts is co n stan t.

X . THE PREPU CE

T he ap ex of the penis, to g eth er w ith galea apicis p en is , is covered  by  
the p ra e p u tiu m  (Photo 21). T h e in tern al la y e r of th e  prepuce begins 
round ostium  p ra ep u tia le  w ith  a n arro w  band of p igm ented skin. The  
skin surrounding the ostium  is co vered  w ith setaceous h airs , p a rticu la rly  
dense and long on the dorsal side (P h oto  19). It is s tro n g ly  thickened  
and th e  lum en of the ostium  n arro w  (in fixed cad av ers 1 to  1.5 cm  in 
d iam eter).

F ro m  th e  e x te rn a l su rface  of the abdom inal w all under the thickened  
skin of the prep u tial ostium  a thick flat bundle of co n n ectiv e  tissue
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fibres rad iates . It is lig am en tal in ch a ra cte r and strengthens the a tta c h ­
m ent of th e  prepuce to the w alls of the body. Inside the prepuce, from  
the back to the ostium , th ere  is a region from  120 to 150 m m  long, 
covered  b y  longitudinal folds. On the d orsocranial w all in five bison  
th ere  w as a d ark ly  pigm ented field covered  w ith  scan ty , sh o rt hairs.

Table 9.
R atio of length of penis to external body measurements.

Ratio to measurement
No. Name

A E F

1 Pos 1:5.6 1:22 1:2.6
2 Pub 1:4.5 1:1.8 1:2.5
3 Pom 1:4.5 1:1.9 1:3.2
4 Plakat 1:4.3 1:2.2 1:2.9
5 Pustybór 1:5.4 1:3.1 1:3.3

Average (age of 1 day to 7 months) 1:4.9 1:2.3 1:2.9

6 Poronin 1:3.4 1:1.5 1:2.2
7 Putnar 1:3.3 1:1.7 1:2.4

Average (age of 2— 3 yrs.) 1:3.4 1:1.6 1:2.3

8 Puzor 1:3.2 1:1.5 1:2.1
9 Pug II 1:2.9 1:1.4 1:2.1

10 Pozew 1:3.3 1:1.6 1:2-5
11 Połamaniec 1:3.1 1:1.5 —

12 Pokorny 1:2 9 1:1.5 1:2.3

Average (age of 5—10 yrs.) 1:3.1 1:1.5 1:2.2

13 Posusz 1:3.3 1:1.5 1:2.5
14 Pluszcz 1:3.4 — —

15 Plam iec 1:3.2 1:1.5 1:2.2
16 Plato 1:3.0 1:1.4 1:1.7

Average (age over 10 yrs.) 1:3.2 1:1.5 1:2.1

A n extension  of this region  caudad  is a zone of c ircu la r folds from  80 
to 100 m m  long. The prep u ce p roper —  lam ina p en is praeputii, 
ensheathes th e  penis form ing sev eral c ircu la r folds. R ap he praeputii 
ru n s along the v e n tra l su rface  of the ap ex penis, tow ards the righ t side, 
and a t the level of the base of the u re th ra l process disappears, in the  
case of young individuals, in num erous longitudinal folds. In adult bison 
the raphe ends singly.

In Europ ean  bison up to ten  m onths old p arie ta l and v isceral lam inae  
p ra ep u tii  cohered . In seven  m onths old »Pom « and one m onth old »P la-
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kat« this adhesion w as com plete. In ten  m onths old »P u styb o r«  the  
dorsal su rface  of galea  apicis penis w as alread y  free. T h e v e n tra l su rface  
of the galea w as still a ttach ed  to the p arie ta l lay er of the prep u ce by  
num erous sm all bands (Photo 18).

X I. THE PR EP U TIA L  M USCLES AND THE EXTREN SIC  P EN ILE M U SCLES

S everal m uscles are  connected  top ograp h ically  and fu n ction ally  w ith  
the genital organs. Som e of them , such  as m. crem a s ter  e x t e rn u s ,  or the  
group of m uscles situ ated  in the region of the b u lb o u reth ral glands, 
have alread y  been m entioned in the appropriate sections of this stu d y. 
M. u reth ra lis  w as described in the study on the u rin ary  sy stem  of the  
Europ ean  bison (P  i 1 a r  s k i, 1967). A m ong the m uscles co nnected  w ith  
the prepuce and penis of the Eu rop ean  bison m ention m ust be m ade of 
the preputial m uscles, m . b u lb o ca v ern o su s, m . isch io ca v em o su s  and m . 
retra cto r  penis.

M m . p ra ep u tia les  o ccu r in E u rop ean  bison in the form  of paired  
cran ial and caudal m m . p ra ep u tia les . T h ey  are  connected  w ith  the skin  
m u scu latu re  of th e  trunk.

M m . p ra ep u tia les  craniales  begin a t the level of linea alba  caudad  
fro m  the xiphoid process. T he flat bellies of the m uscles in young  
individuals a t  first are  in co n tact w ith each  o th er, su rrou n d  the um bili- 
cu m  and ru n  in the d irection  of th e  prepuce. In adult E u rop ean  bison  
th e  m u scu lar bellies are  stro n g ly  broadened (up to 14 cm  w ide in the  
b ro adest p art), w ith  a bow -shaped course d irected  to the e x te rio r  in 
a larg e  cu rv e . T he flat term inal tendon of each  of the m uscles em b ra­
ces, from  the e x te rio r , the ligam ent suspending the ostium  of the p repuce  
and p a rtly  joins w ith  the tendon on the o th er side and p a rt of the fibres 
rad iatin g  into  the subcutaneous tissue in the a re a  of the ostium .

In som e individuals, in addition to the bellies described, th ree  or four  
bundles fro m  cu taneus tru n ci m uscle rad iated  into the region  of the  
p rep u tial ostium .

M m . p ra ep u tia les  ca u da les  a re  less stro n g ly  form ed th an  the p reced ­
ing. T h ey  begin in the deep fascia of the trunk and on th e  aponeurosis  
of m . o b liq u u s a bdo m in is e x te rn u s  a t  the level of the division of the  
pudendal e x te rn a l vessels. Thin m uscle bellies run along the abdom inal 
w all and rad ia te  betw een  the e x te rn a l and p arietal lay ers of the prep u ce, 
5 to  10 cm  cran iad  from  fu n d u s  p ra ep u tii.

M . b u lb o sp o n gio su s s. bu lb o ca v ern o su s  runs from  the basis of the  
b u lb o u reth ral glands and ex ten d s along the dorsal su rface  of th e  bulbus  
of th e  urogen ial can al. On the sides this m uscle is bounded b y  m m . 
isch io ca v ern o si. I t fused w ith  them  along the w hole length  of co n tact.
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The p ro xim al th ickest and w idest p art of m . b u lb o ca v em o su s  (up to  
6 cm  w ide and 4 cm  thick) protruded  in fro n t of the an terio r m arg in  
of the bulbus. This p a rt form s a cylindrical m u scu lar prom inence above  
the bulbus and b u lb o u reth ral glands. In the cran io -d o rsal p art th e  
m uscle bundles, seen fro m  the back, tak e a sem icircu lar course. T o w ard s  
the ra d ix  p en is  the m uscle becom es increasing n arro w  and th e  bundles  
of fibres run obliquely (Photo  20). On the d orso-caudal su rface  of th e  
m uscle along the m edian line th ere  is a longitudinal septum . In th e  
low er three q u a rte rs  in the extension of the septum  th ere  is a longi­
tudinal groove. T h e dorsal crest of the bulbus of the urogenital can al  
form s the continuation  of the septum  into the in terio r of the m uscle.

M . b u lb o ca v em o su s  ends, below  the term ination  of b u lb u s  u re th ra e  a t  
a distance of 4 .5  to 6.5 cm  from  the line of the low er reach  of th e  m m . 
ischiocavernosi. T h e length  of m m . b u lb o ca v em o si  v aries  w ith  th e  
individual and depends on the length  of bulbus in the sense th a t th e  
m uscle is a lw ay s lon ger than  it.

In our m ateria l th e  m ean length  of th e  m uscle in adu lt bison w as  
10.2  cm .

M . isch io ca v ern o su s s. ischinsvongiosus  is stro n gly  developed in the  
Europ ean  bison (P h o to  20). It begins on tu b e r  ischii cauded and cen trad . 
It surrounds cru ra  p en is  and is inserted to  tunica  a lbu gin ea  of the c ru ra  
and p artly  of ra d ix  penis.

A  bundle of fibres, the e x te rn a l ap pearance and course of w hich  
ju stify  th eir being treated  as independent m uscles, ru n  from  m . ischio ­
ca v ern osus. A m ong them  is the m uscle o ccu rrin g  in all the E u rop ean  
bison w e dissected, m . isch io u reth ra lis  and, in som e bison, m . ischio-  
bulbosus (both described tog eth er w ith the b u lbourethral glands). In  
tw o cases (» P u tn a r« , »Pokorny«) the bundle of fibres running craniad  
and inserted  in th e  m edian line from  the dorsal su rface  of aponeurosis  
m . u reth ra lis  sep ara te  from  m . ischiou rethra lis. On the w ay  th ey  p arti­
cipate in the fo rm atio n  of the »m uscle sac« fo r the b u lb o u reth ral glands.

M . retra cto r p en is  s. recto p en in u s  begins w ith a v e rte b ra l insertion  
on th e  second, th ird  o r both coccygeal v erteb rae , la te ra lly  from  the  
v ascu lar processes of the v erteb rae . T he fla t tendon of this m uscle  
em erges fro m  u n d er m . sacrococcypeus ventralis lateralis  and en ters  
under m . lev ato r ani. T his tendon is joined by bundles of fibres from  
m . lev ato r ani, m . sp h in cter ani e x t  e m u s  and in one case (»Pom ru k «)  
fro m  m. iransu erstts p erin ei.

Below  the anus both m m . retra cto res  p en is  are situ ated  in a groove  
form ed by m. ischiocauernosits and m. b u lb o ca v em o su s  (Photo  20). Below  
the ap ex  of m . b u lb o ca v em o su s  w here the penis is m ost flattened  
la tera lly , th e  tw o m m . retra cto res  p en is  approach  each  o th er. S tartin g



from  the p ro xim al cu rv e  of the sigm oid flexu re  of the penis they  a re  
surrounded tog eth er b y  fascia  and are  located  below  the penis (Photo  
21). A t the level of the distal cu rv e , w here the penis becom es cy lin d rical  
in shape, m m . retra cto res  p en is  a re  a ttach ed  to the penis v e n tro -la te ra lly  
and fu rth er ru n  along the la tera l su rfaces of the penis. In th e  direction  
of the ap ex  these m uscles becom e increasin gly  thin, again  pass on to  
the v en tra l su rface  of the penis and end in tu nica e p en is  n ear the place  
of tran sition  of the p arietal la y e r of the prepuce into the prepuce  
proper.

X II . R E SU L T S AND DISCU SSIO N

L ittle  has h ith erto  been w ritten  on the su b ject of the m orphology of 
the rep ro d u ctiv e  organs of the Europ ean  bison, and in fact ou r know ­
ledge of this asp ect of the A m erican  bison’s closest re la tiv e  —  Bison  
bison L i n n a e u s ,  1758 is sim ilarly  lim ited. In com paring the resu lts  
of our own investigations w e p erfo rce  m ade use of d ata  contained  in 
corresponding lite ra tu re  on o th er ru m in ants, ch iefly  ca ttle . This would  
appear to be justified  on accou n t of the abundance of lite ra tu re  on this  
species and its phylogenetic relation  to the Europ ean  bison.

1. Testicles, epididymis and scrotum

In order to check  w h eth er the view s exp ressed  by O w e n  (1848) and  
M u l l e r  (1852) on the size of the testicles in th e  E u rop ean  bison are  
confirm ed by studies of a la rg e r  am ou nt of m aterial, com parison  w as 
m ad e of the resu lts of our ow n observations w ith  data on th e  dom estic
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Table 10.
Comparison of m easurem ents and weight of testicles in European bison 

and domestic ruminants.

Species
Bison bonasus 

dex{r. sinistr.
Bos taurus Ovis aries Capra

Length mm 
Breadth mm 
W eight g

87— 115
4 8 -7 1

110—287

88—121
45—69
96—279

14 0 -1 7 0
5 0 -6 0

250—300

100
50—60

200—300

93— 108 
46 — 54 

145— If 0

bull (Table 10). D ata on the Europ ean  bison w ere obtained from  fixed  
m a te ria l, and thus m ateria l w ith  reduced dim ensions and w eight. S c h u ­
b e r t  (1909) stated  th at linear losses in the card iac m uscles of ca ttle  as 
th e  resu lt of fixin g  are  about 3 % . These d ifferences undoubtedly v a ry
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w ith d ifferen t organs. I t  is neverth eless possible to sta te  th a t the len g th  
of testicles in ad u lt E u ro p ean  bison is fa r  sm aller th a t the length  o f  
testicles in the dom estic bull. T he b read th  of the testicle  in th e  E u ro ­
pean bison is, on the o th er hand, sim ilar to the corresponding dim ension  
in ca ttle . R atios betw een  length  and breadth  of testicles in the E u ro ­
pean bison thus d iffer from  those in dom estic bulls and are  u n exp ected ly  
closer to  the ratio s found in sm all dom estic rum inants.

C lasses of v aria tio n s in w eight of the testicles in adult E u rop ean  bi­
son a re  far w ider th an  those accep ted  by S c h w a r z  (1939) for the  
dom estic bull. It is p a rticu la rly  the low er lim it of variation  w hich  is 
shifted  in m inus, and as a resu lt the m ean w eights of testicles in th e  
bison a re  sm aller than  in dom estic bulls and closer to the ra tio s  
o ccu rrin g  in the ram .

In the case of tw o E u rop ean  bison w e w ere able to w eight th e  
testicles before and afte r fixin g . W eight loss in these cases w as about 
4.5%  .The inclusion in our discussions of this loss (although the fa c t th a t  
only tw o cases w ere exam ined  did not entitle us to do so) did not in 
principle affect the conclusions form u lated  above.

A s can  be seen from  table 2 th e  dim ensions, and p a rticu la rly  the  
w eight of the testicles in adult Europ ean  bison, exh ib it considerable  
v aria tio n  p er individual. T he m ateria] exam ined leads to the conclusion  
th a t the d ifferences are  not connected  w ith  body m easurem en ts (cf. d ata  
in tables 1 and 2, referrin g  to »Pug II«, »Połam aniec«, »Pokorny«) but 
ra th e r  w ith  age. T h ere  is not d istin ct predom inance in size and w eight 
betw een  the rig h t and  left testicles.

C on n ective tissue elem ents in the testicles of the Europ ean  bison are , 
from  the point of view  of m acroscopic stru ctu re , m o d erately  developed. 
The thickness of tu n ica  a lb u gin ea  v aried  from  1.05 m m  to 1.46 m m  (in 
ca ttle  fro m  0.5 to 1.5 m m  —  K  r o l l i n g  & G r a u ,  1960). The thickness  
of th e  m ed ia stin u m  testis, the m acroscopic picture of w hich depends on 
the size and te x tu re  of connective tissue, is far sm aller th an  in the  
testicles of the d om estic bull. M axim um  thickness of m ed ia stin u m  testis  
n ear the ex trem ita s  capitata  in the E u ropean  bison we dissected  w as  
4 m m . In  ca ttle  th is m easu rem en t is 6— 8 mm ( S c h w a r z ,  1939; 
K r o l l i n g  & G r a u ,  1960). Also the septa of the testicle  running from  
m ed ia stin u m  testis  a re  only fain tly  visible m acroscopically  (P h oto  3).

The testicles in both  the o n e-d ay  old bison calv es dissected had  
alread y  descended below  the e x te rn a l inguinal ring. This is evidence  
th a t d escen su s testicu lo ru m  o ccu rred  in principle during in trau terin e  
developm ent. Taking as an exam p le, unfortu n ately  the only one in our 
m ateria l, the ten -m o n th s old »P u styb ó r« , it m ight be considered th at  
the final location  of the testicles in the scrotum  o ccu rs a t an  age over
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ten  m onths. A ccording to V I  o t e n  (1927) this takes place fa r earlier  
in dom estic bulls, a t the age of ab ou t 3 m onths. In the E u ro p ean  bison, 
as a w ild living species, processes connected  w ith  the d escen t of the  
testicles w ould appear to last longer. It m ust how ever be pointed out 
th at our observations in this respect re fe r  to one individual only.

The above proviso is the m ore n ecessary  in view  of th e  fa c t  th a t in 
three E u rop ean  bison d istu rb an ces w ere found in the process of descent 
of the testicles. F o u r-y e a r  old »Puck« exhibited  b ilateral cry p to o rch is-  
m us, the testicles being situ ated  w ithin the abdom inal ca v ity , the righ t 
at a d istance of about 5 cm  and the left just near the in tern al inguinal 
ring. T he long ax is  of the testicles w as located  horizon tally . Di­
m ensions —  length  of rig h t testicle  90 m m  and left 70 m m  —  a re  sim ilar  
to the corresponding valu es in n orm ally  developing testicles. The 
testicles covered  by the p eriton eum  w ere  directed  w ith  th e  epididym al 
border to  the abdom inal w all, and the free border inw ard s. Plica d u ctu s  
d efere n tis  exten d ed  to the ex trem ita s  caudata  and the plica vascularis  
to the ex trem ita s  capitata  of the testicle. The broad m, crem a s ter  e x - 
te rn u s  joins the coverin g  s tru c tu re s  of the testicles in this sam e place. 
The vaginal process p en etrated  to the b ilateral p aten t inguinal can als  
and ended a t the level of th e  e x te rn a l inguinal ring.

In te n -y e a r  old »Posusz« the process of descent of the rig h t testicle  
w as arrested  a t  th e  level of the inguinal canal. T he testicle  had  rem ain ­
ed in the can al and w as re la tiv e ly  long and n arro w  (Table 2). No o th er  
deviations in s tru ctu re  w ere  found.

The rig h t testicle  of fo u rte e n -y e a r old »Pom ruk« w as outside the  
inguinal canal but had not descended into the scro tu m . T h ere  w as no 
scro tal ca v ity  on the rig h t side. The fundus of the rig h t v agin al process  
reach ed  the level of the co llu m  scroti. T he righ t testicle  w as irreg u lar  
in shape and the dim ensions of the rig h t epididym is enorm ous. B oth  
»Posusz« and »P om ru k« covered  fem ale bison and had p rogen y.

If w e do not tak e the f irs t five Eu rop ean  bison (Table 1) into  co n ­
sideration  on acco u n t of the unfinished process of descent of th e  testicles  
found in them , then  the figure of th ree  developm ental d istu rb an ces of 
this kind out of fifteen  E u rop ean  bison m u st be considered as a con ­
siderable p ercen tage. C ryp too rchism u s has been record ed  in all species 
of d om estic anim als and in m any w ild species ( Z e d e n o v ,  1965). 
A m ong ru m in an ts this often  o ccu rs in ram s ( E c k s t e i n  & Z u c k e r ­
m a n n ,  1956), reachin g  as m uch  as 12.5%  in som e b reeds ( W e n d t  
et al., 1960).

T he epididym is defines the epididym al border of th e  testic le  on the  
cau d o lateral side. T his sta tem en t applies to the relations observed  in  
cad av ers. T he testicles of ru m in an ts , on accou n t of th eir shape, v e rtica l
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position and w ay  in w hich th ey  are  attach ed , are  easily  revolved round  
the long axis. This m ay also o ccu r as the resu lt of postm ortal changes  
(e .g . d ifferen ce in tension of m. c rem a s ter  ex t . or a position of th e  body  
d ifferen t from  the physiological one). T he description  of the position  
of the testicles and epididym is in the scro tu m  of the dom estic bull based  
on observations m ade in the dissection room  (repeated  o ver a long  
period of y ears in an atom ical papers and textbooks) had to be co rrected  
a fte r com parison w ith  the resu lts of exam in ation s m ade on living  
anim als. F o r obvious reason s it w as im possible to c a rry  out such  
exam in ation s on living E u rop ean  bison and we w ere  th erefore  obliged  
to co n ten t ourselves w ith an atom ical lab o rato ry  m aterial.

The b read th s of d ifferent p arts  of the epididym is in ca ttle  is given  
by S c h l u m p e r g e r  (1954). C om parison of these d ata  show  th a t the  
head of the epididym is is far b ro ad er in the Eu rop ean  bison. The 
b read th  of the corpus ep id id y m is  is sim ilar, but the clearly  defined  
narrow ing of the m edian p a rt of the corpus presen t in ca ttle  does not 
o ccu r in E uropean  bison. A m ong o th er differences is the ap p earan ce of 
the tail of th e  epididym is. In ca ttle  it is sim ilar in shape to a hood 
p rotru d ing  in the extension  of the long ax is  of the corpus ( S c h w a r z e ,  
1939) w hile in the E uropean  bison it is set m ore to the back (F ig . 2).

B o th  S c h w a r z e  (1939) and S c h l u m p e r g e r  (1954) consider the  
position of m . crem a ster ext. in d om estic anim als as a fea tu re  co n stan t 
to the species. In the d om estic bull th e  m uscle covers the cau d al and  
m edial su rfaces of the sp erm atic cord ( S c h l u m p e r g e r ,  I.e.). M uscle  
fibres end above th e  head of the epididym is ( S c h w a r z e ,  I.e.). In the  
ram  th e  m edian su rfaces of the cords are  not covered ( S c h l u m p e r ­
g e r ,  i.e.). The m uscle ends a t th e  level of the head of the epididym is 
( S c h w a r z e ,  I.e.).

In the E u rop ean  bison relatio ns are  d ifferen t. M. crem aster e x t . covers  
the sp erm atic cords cau d o laterally  (Photo 2, A ), leaving an uncovered  
cran ial and m edian su rfaces. The position of the o th er com ponent 
elem ents of the cords and the p reviously  discussed situation  of the  
epididym is in relation  to the testicles creates a situ ation  in the case of 
the Europ ean  bison in w hich  the testicles tog eth er w ith the sp erm atic  
cords are  revolved  by about 90° in com parison w ith  cattle . T he swing  
on the left side took p lace to the righ t, and on the rig h t side to the left 
round the long axis. Does this correspond to the situ ation  of th e  testicles  
and sp erm atic cords in living Eu rop ean  bison? A n arg u m en t against 
accepting the above-m entioned  situ ation  as physiological is form ed by  
the fact th a t it is sim ilar to the earlier description of relations in ca ttle  
( M a r t i n - S c h a u d e r ,  1938; S c h w a r z e ,  1939; E l l e n b e r g e r -  
-B  a u m , 1943) w hich proved to be d ifferen t from  th a t established by
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exam inations of live anim als ( S c h l u m p e r g e r ,  1954; N i c k e l  et 
al., 1960). It m ay  th erefore  be considered by analogy th a t the case  is 
sim ilar in the Europ ean  bison. On th e  o th er side the follow ing argue in 
fav ou r of the position of the testicles in the Europ ean  bison being  
d ifferent from  th at in th e  dom estic bull: a) the fact th a t the le ft testicle  
is shifted fo rw ard s in fro n t of the rig h t and the d ifferences in the shape  
of the scro tu m , b) the difference in the e x te n t of m . crem a ster ex tern u s .

The scro tu m  in E u rop ean  bison is set fu rth er caudad in com parison  
w ith the relation  found in dom estic bulls. It is also sh o rter th an  in 
bulls, w hich  w ould ag ree  w ith  the general principle in the group of 
anim als w ith a »parapenial« type of scro tu m , according to w hich the  
length  of the scro tu m  increases w ith increasing distance from  the anus 
( Z e d e n o v ,  1965). In E u ropean  bison up to the age of th ree  the  
scro tu m  is v e ry  sh o rt, w ith  fain tly  m ark ed  shift fo rw ards of th e  left 
p art. In adu lt Europ ean  bison it is m ore pendulous and the forw ards  
shift of the left p art is m ore d istinct. As a resu lt the longitudinal 
grooves along ra p h e  scroti are located not cran ially  and caudally  as in 
the dom estic bull, but the an terio r groove d eviates to the rig h t and the  
p osterio r to th e  left. The w hole gives the im pression of la tera l flatten in g , 
w hich is due on the one hand to th e  caudal situ ation  of the scro tu m  
itself, and on the o th er to the n arro w  spacing of the E u rop ean  bison’s 
hind lim bs.

This location  of the scro tu m  would seem  to be of ad van tage under 
n atu ra l living conditions. T he high suspension red u ces the d anger of 
in ju ry  w hen the anim al m akes its w ay  throu gh  dense u n dergrow th , 
w hile the legs form  som e p ro tection  for the scro tu m  from  the sides.

2. The genital accessory glands

O ur description  of the stru c tu re  of the a m pulla  ductus d efere n tis  in 
th e  E u rop ean  bison in principle corresponds to  the description  given  by  
K r  6 1  l i n g  (1930), w ith  the excep tion  of the rem ark s as to the size of 
th e  am pulla. T he individual dissected by K  r o 11 i n g ( i . e . )  as fo u r­
-y e a rs  old belonged to anim als w ith  incom plete g row th  process and the  
70 m m  length  of th e  am pulla does in fa ct com e w ithin th e  lim its  
accep ted  for th e  ra m  (60— 80 m m  —  S c h u m m e r  & N i c k e l ,  1960), 
In  our m ateria l a m p u lla e d u ctu u m  d e fe re n t iu m  w ith  sim ilar m easu re­
m en ts w ere  found in E u rop ean  bison tw o and th ree  y e a rs  old. In E u ro ­
pean  bison fro m  five to ten  y ears old this dim ension is g re a te r  and  
co m es w ithin th e  lim its accep ted  for ca ttle  (80— 150 m m  —  N i c k e l ,  
1954). Thus not only  the s tru c tu re  but also the length  of am pullae in 
th e  E u rop ean  bison is sim ilar to th a t in dom estic ca ttle .
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V esicu la e sem in a les  do not d iffer in eith er s tru ctu re  or position from  
those in ca ttle . The slight developm ent of these glands in the E uropean  
bison w hich M ü l l e r  (1852) described can n o t in an y  case be considered  
as a ch a ra c te r  of the species. K r  ö l  l i n g  (1930) also adopted this  
standpoint. The dim ensions he gives (length  100 m m , breadth 25 m m ) 
are sim ilar to the m ean valu es w hich w e obtained (cf. Table 6) and  
com e w ithin the lim its accep ted  for ca ttle  (length  70— 120 m m  —  N i c ­
k e l ,  1954). The absence in the E u ropean  bison of the flexu res of the  
caudal p arts  of these glands typ ical of ca ttle  rep o rted  by K r ö l l i n g  
(i. c.) is due to the fa c t th a t the European bison w hich he dissected w as 
not fu lly  grow n. In bison over five y ears old th e  flexu res  on the e x ­
terio r of the term in al p a rts  of the glands a re  visible (Photo  6, 7).

The p ro state  in the Eu rop ean  bison is form ed both in the e x te rn a l  
p art —  the corpus and in the internal —  p ars dissem inata  prostatae. 
The m ean tran sv erse  m easurem en t of the corpus is sim ilar, and the  
longitudinal m easurem en ts sligh tly  sm aller, than  the dim ensions given  
by N i c k e l  (1954) fo r these glands in the dom estic bull (tran sv erse  
about 30 m m , longitudinal about 10 m m ). The results of our observations  
on the e x te n t and m easurem en ts of p ars d issem inata  prostatae in the  
E uropean  bison correspond to the relations in bulls described by G r a -  
b o w s k i  (1937).

T he E u rop ean  bison’s bu lb ou reth ral glands are  situ ated  on the dorsal 
side of the m ale u re th ra , n ear the m edial line, and thus are sim ilar  
to those in sm all dom estic ru m in an ts, p articu larly  the ram  ( G r a b o w ­
s k i, I. c.). In  the m ale goat these glands are shifted m ore to the side, 
and th is is even m ore m arked  in th e  dom estic bull ( G r a b o w s k i ,  I. c.). 
In o ur m ateria l the m ean  leng th  of the gland in adult E u ropean  bison  
w as 21 m m  and bread th  27 m m . A ccording to N i c  k e 1 (1954) the length  
of th e  b u lb o u reth ral gland in ca ttle  v aried  from  40 to 50 m m  and  
w idth about 25 m m . M easurem ents of bread th , on accou n t of the dif­
feren ces in the situation  and the fusion of the tw o lobes, and in con­
sequence in the w ay  in w hich the m easurem ent is m ade (cf. F ig . 1-D ), 
cannot be d irectly  com pared . On the basis of com parable d ata  on length  
of the glands, bearing in m ind the fact th a t the bread th  w e give applies 
to both lobes, w e can  sta te  th a t the b u lbourethral glands are  far sm aller  
in the Eu rop ean  bison than  in ca ttle .

3. U terus m ascu linu s

T h e u teru s  m a scu lin u s  in E u rop ean  bison w as described for the first  
tim e by M ü l l e r  (1852). T he undivided p a rt of the organ  w as »4V2 
inches long« and the stro n gly  developed horns reach ed  alm ost to the
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testicles. T he lum en of the u terus w as connected  w ith  the lum en of the  
urogenital can al throu gh  an ostium  on coZZicuZus sem inalis.

L e i s e r i n g  (1890) also found the u teru s  m a scu lin u s  in an E u rop ean  
bison calf. In the tw o individuals w hich he dissected one had this organ  
highly developed, w hile the o th er exhibited  relatio ns sim ilar to ca ttle .

The u teru s  m a scu lin u s  described in Eu rop ean  bison by K r ö l l i n g  
(1930) differed  from  th e  case described by M ü l l e r  (1852) p rim arily  
as to dim ensions, absence of horns and blind cran ial end. K r ö l l i n g  
did not find an y  recessi or processes w hich w ould fo rm  evidence of the  
vestige of paired M üllerian ducts. D etailed exam in ation  of th e  m i­
croscopic s tru c tu re  of serial sections of the organ, w hich w as 105 m m  
in length, enabled the au th o r to distinguish sev eral p arts . T h ey  co r­
respond to pars ceruicis u teri, pars u terin a  vaginae, vagina p rop ria  et  
pars v estib u la ris  vaginae. U sing d ata  taken fro m  studies b y  M ü l l e r  
(I. c.) and L e i s e r i n g  (Z. c.), and on the basis of his own in v estigation , 
K r ö l l i n g  ( i . e . )  discusses in g re a te r  detail the question of th e  
o ccu rren ce  of u te ru s  m a scu lin u s  in the E u ropean  bison. In conclusion  
he sta tes th a t »out of th e  four m ale Europ ean  bison so far exam in ed  in 
three th ere  w as d istin ct m ixing of sexu al ch a ra c te rs  differing from  
sim ilar anom alies in o th er m am m als. T h ey  m ust be considered  as  
d egenerative ch a ra c te rs  due to in-breeding«.

O ur observations increase the num ber of Europ ean  bison in w hich  the  
u teru s  m a scu lin u s  has been found so fa r  to tw en ty  tw o 3), w hich am ong  
the tw en ty  fo u r exam in ed  in this respect form s 92% of all cases.

A ccord in g  to S c h m a l t z  (1911) and L e n k  (1913) u teru s m a s cu ­
linus  does not o ccu r in dom estic ru m in ants, or a t least has not been  
found, although D i s s e l h o r s t  (1904) considers the g oat and stag  as 
species in w hich this organ  m ay  a tta in  its g rea test developm ent. S k o ­
d a  (1917), in checking w hich of the view s is co rre c t, found the presen ce  
of vestiges of M üllerian  ducts in 71%  of the dom estic bulls exam in ed , 
all the buffalo  exam ined  and in five ram s. He considers th e  v esicu lar  
form  of the u te ru s  m a scu lin u s  the m ost fraq u en t. In his in tro d uctio n  to  
his stu d y  S k o d a  (Z. c.) polem ises w ith M ü l l e r  (1852) regard in g  the  
ch a ra c te r  of u teru s  m a scu lin u s  in the E u ropean  bison, considering the  
case described by M ü l l e r  (1852) as an anom aly  of the g yn em asty  
kind. S w o b o d a  (1921) confirm s th e  resu lts of S k o d a ’s studies  
(Z. c.) supplem enting th em  w ith  the effect of age and castra tio n  on the  
o ccu rren ce , size and ap p earan ce of u teru s  m a scu lin u s  in dom estic  
ru m in an ts.

3) The presence of uteru s m ascu lin u s  was also noted in »Storper 879«, »Zona 1454« 
and »Pudzik«, the organs of which were not included in the m aterial elaborated 
in this study.
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It is clear fro m  th e  d ata  given above th a t the o ccu rren ce  of the 
resid u a of M üllerian  ducts in the genital sy stem  of m ale B ovidae  is not 
a ra re  phenom enon. The E u rop ean  bison w ould thus not fo rm  a special 
excep tion  if it w ere not alm ost a ru le  and if the degree of fo rm ation  of 
these organs w hich in o th er species are  ru d im en tary , w ere  not so 
considerable.

The larg e  dim ensions of u teru s m a scu lin u s  and its connection  w ith  
canalis u rogenita lis  resulted  in K r ö l l i n g  (1930) term ing the case  
described by M ü l l e r  (1852) as »a typ ical herm ap h rodite«. The d raw ­
ing and description  of the u teru s given in M ü 11 e r ’s stu d y (1. c.) 
show s th a t it can  be allo cated  to the th ird  of the typ es w e have  
distinguished (F ig . 3— C).

W e thus h ave grounds fo r statin g  th a t residua of em b ryon ic M ül­
lerian  ducts o ccu rred , and over a considerable d istance, in the g rea t  
m a jo rity  of the m ale E u rop ean  bison so fa r  exam ined. The d egree of 
th eir continued developm ent m ay  differ up to the stage, w hich, from  
the aspect of e x te rn a l shape, is sim ilar in appearan ce to  th e  internal 
genital organs of the fem ale. This advanced developm ent, w hen w e can  
distinguish m acrosco p ically  p arts  corresponding to the vagin a, tw o ­
-horn ed  u terus and even the oviduct, is an eq ually  freq u en t phenom enon  
(cf. F ig . 3— A , C).

W e h ave no grounds for deliberating on w hether the E u rop ean  bison 
calf described by L e i s e r i n g  (1890) w as fully  cap ab le of siring  
p rogeny, but K r ö l l i n g  (1930) considers the m ale E u rop ean  bison  
w hich he dissected  a s  having attain ed  rep rod uctive function . A ll the  
E u rop ean  bison w hich we exam in ed  cam e fro m  anim als kept in a reserv e  
and thus th eir sexu al a ctiv ity  w as of necessity  lim ited  (and in som e  
cases com p letely  elim inated), n everth eless sev eral of them  sired progeny. 
A m ong m ales w ith  type A  u teru s the follow ing th ree  bison sired  p ro ­
geny: »P ok orn y«, »P lam iec« and »Pom ruk«. O ne bison in each  group  
w ith type B  and C u teru s : »Posusz« and »Pug II«. E u rop ean  bison w ith  
type D  and E  u teru s did not have any progeny. In view  of the sim ilarity  
in the s tru c tu re  of genital organ s in »M üller’s E u rop ean  bison« and  
»Pug II« and the fertility  of the la tte r  w e m ay  assum e th a t »M üller’s 
E u rop ean  bison« w as not a h erm ap h rodite  as K r ö l l i n g  (1930) judged  
it to be.

Thus even ad vanced  developm ent in m ale E u rop ean  bison of the  
d érivâtes of M üllerian  ducts did not significan tly  a ffe c t th e ir  fertility .

In order to obtain a com plete p ictu re  of the connections betw een  
u teru s  m a scu lin u s  and th e  fe rtility  of the m ale E u ropean  bison it would  
appear essential to d raw  atten tio n  to the absence of progeny in in­
dividuals of w hich one had an  only v e ry  sligh tly  developed u teru s and
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the second had none a t all (Fig . 3— D, E ; Table 7). This w as connected  
w ith causes of a d ifferen t n atu re . »Połam aniec« disclosed pathological  
changes in the hip joint ( P i l a r s k i ,  1956) w hich m ade it im possible  
for it to jum p w hen covering a fem ale. »Pozew « w as tran sferred  to the  
reserve  a t  Sm ard zew ice when tw o y ears old and had no co n tact w ith  
fem ale bison.

K r ö l l i n g  (1930) considers the effect of in-breeding as the cause  
of the m ixin g  of sexu al ch aracters . This facto r undoubtedly o p erated  at 
the tim e F . M ü l l e r  and L e i s e r i n g  w rote th e ir  studies and b ecam e  
even m ore significant a fte r the first w orld w ar, w hen the n u m b er of 
E uropean  bison survivin g  in the w hole w orld did not exceed  50 individuals 
(K  r  y  s i a k, 1967). On the o th er hand, how ever, the phenom enon of 
o ccu rren ce  in m ales of d erivates of M üllerian  d u cts of advanced d ev e­
lopm ent w as found in g rea t num bers of cases in such m am m als as the  
E urop ean  b eav er (F  r  e y  e, 1953) and C anadian b eav er (C o n a v  a y, 
1958). It w ould be d ifficult to ascrib e this to the e ffect of circu m stan ces  
sim ilar to in-breeding in the case of eith er species.

4. Penis

The penis of the E u rop ean  bison, as in o th er u n gu lates, is of the  
fib ro -elastic  typ e. O ur observations confirm  the rem ark s m ade by  
M ü l l e r  (1852) th a t th e  sigm oid flexu re  of the penis is only fain tly  
m arked in th e  E u rop ean  bison. This applies p a rticu la rly  to  the distal 
cu rv e  of th e  sigm oid flexu re . T he s tru c tu re  of corpus penis in resp ect  
of m acrosco p ical s tru c tu re s  corresponds to the relatio ns described by  
P r e u s s  (1954) in dom estic cattle .

B u lb u s canalis u ro gen ita lis  in th e  E u rop ean  bison is m ore co m p act in 
stru c tu re  th an  w ould appear to be the case from  the description  given  
of the bulbus in th e  dom estic bull ( G r a b o w s k i ,  1937). In the  
E u rop ean  bison th ere  is no m edian groove on the dorsal su rface  of the  
bulbus, dividing it into tw o cru ra . On the co n tra ry  th ere  is a sh arp  
cris ta  in this p lace w hich dorsad passes into a sep tu m  dividing the  
b ilateral m m . bu lb ocav ern o si. G r a b o w s k i  (I. c.) describes and  
illu stra tes this sh arp ly  bordered  shape of the bulbus, as typ ical of the  
m ale goat.

T h e position of the pars p en is  canalis urogenita lis  tog eth er w ith  corpus  
ca v ern o su m  in relatio n  to corpus penis is sim ilar in th e  E u rop ean  bison  
to th a t in cattle .

A p e x  p en is  on the d orsal side, and n ear the galea  glandis  on the  
d o rso la tera l side (left) has a dense bundle of con n ective tissue fib res. 
In the d om estic bull it w as defined by M ä d e r  (1907) and S c h m a l t z
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(1919) as a com ponent p a rt of tu n ica  penis. B y  P r e u s s  (1954) it w as  
term ed liga m en tu m  apicale p en is  and included in the com position of 
tu n ica  a lbu ginea  p en is . The position of this p art of the penis in E u ro ­
pean bison is sim ilar to th a t in the dom estic bull, excep t th a t th e  
v aria tio n s described in the la tte r  by P r e u s  (i. c.) w ere not found. 
T he e x te rn a l ap p earan ce of a p e x  p en is  in the E u rop ean  bison p erm its  
of including it in G e r  h a r  d’s plan (1933) classifying the penis of 
ru m in ants in the type closest to  th a t accepted for the genus Bos.

Table 9 show s th a t in E u rop ean  bison calves from  one day to te n ­
-m o n th s old the penis is re la tiv e ly  short. This is m ost cle a rly  seen in  
the ten-m on th s old »P u styb o r«. In older E u ropean  bison the situation  
changes in favou r of the penis and is m aintained on a sim ilar level in  
all Europ ean  bison reg ard less of age. It m ay  th erefore  be concluded  
th a t w hile the increase in body m easurem ents is at first m ore rap id  
than  the increase in length  of the penis, afte r the age of ten  m onths th e  
penis elongates. Its length  then rem ains in a certa in  ap p ro xim ately  
co n stan t ratio  to the ex te rn a l body m easurem ents (cf. Table 9).

This applies both to the ra tio  of length  of penis to dim ension F , 
w hich in a certa in  sense corresponds to the length  of the abdom inal 
integum ent. The p ro po rtio n ately  sh o rt penis in young bison m a y  th e re ­
fore be the cause (apart from  adhesion of the lay ers of the prepuce) of 
th e  penis not p rotruding from  the prepuce during defaecation , w hich  
is a  ch aracteris tic  of adult bison ( J a c z e w s k i ,  1958).

In his studies of the postn atal developm ent of penis and p repuce in 
d om estic bulls A s h d o w n  (1960) distinguished five successive stages  
of this developm ent. C om plete sep aration  of the lay ers of th e  prepuce  
and com plete elongation of the penis, according to this au th o r, takes  
p lace in young bulls betw een  the ninth and eleventh  m onth of life. The  
appearan ce of ap ex  penis in ten-m on th s old »P u styb or« (Photo  18) 
corresponds to the stage described for four to six-m o n th s old dom estic 
young bulls. This m ay  fo rm  evidence of the slow er developm ent of the  
E u rop ean  bison in this resp ect also.

In our m aterial the m ean  length  of th e  penis in adult E u rop ean  bison 
w as 86.4 cm . In dom estic ca ttle  this dim ension v aries  from  90 to 100  
cm  ( S c h u m m e r  & N i c k e l ,  1960). B earing in mind the effect of 
fixin g  it m ay be said th a t the length  of penis in E u ropean  bison com es 
w ithin  the lim its accepted  for cattle .

5. The preputial and extren sic penile m uscles

The preputial m uscles correspond in respect of both insertions and 
co u rse  to the respectiv e  m uscles described by B r a u e l l  (1868) in
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dom estic rum inants. The m arked  broadening and sem icircu lar cou rse  
of m m . p rep u tia e  cra n ia les  sim ilar to th a t w hich w e d escribed  in E u ro ­
pean bison w as found by  B  r a u e 11 ( i .e .)  only in th e  case  of th e  ram .

M. bu lb o ca v ern o su s  is in principle sim ilar in s tru c tu re  to  th a t in 
dom estic ru m in ants. It is sh o rter th an  in the dom estic bull, in w hich  
it a tta in s lengths up to 18 cm  ( H e i n e m a n n ,  1937), b u t is b ro ad er  
and th icker. T his is undoubtedly connected  w ith  the dim ensions and  
s tru c tu re  of the b u lb u s u reth ra lis , p reviou sly  m entioned.

The m m . ischiocav ern osi, stro n gly  developed in th e  E u ro p ean  bison, 
surround m. bu lb o ca v ern o su s  fro m  th e  sides, form ing tw o oblique  
grooves running length  w ays. T he b ilateral m m . retra cto res  p en is  are  
situated  in these grooves (Photo  20). T h ey  are  sep arated  fro m  each  
oth er at this level. This a rran g em en t, such  as described above in  the  
Europ ean  bison of the v ario u s m uscles of this region in re la tio n  to  each  
oth er, w as described in the case of dom estic ru m in an ts by H e i n e ­
m a n n  (1937) in th e  case of the m ale goat. A ccording to H e i n e -  
m  a n n (i. c.) in the m ale goat the b ilateral m m . retra cto res  p en is  re ta in  
th e ir  independence in th eir fu rth e r cou rse also, w hile in th e  E uropean  
bison below  ra d ix  p en is  these m uscles behave as they  do in dom estic  
bulls.
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Krzysztof ŚW IEŻY Ń SK I

UKŁAD PŁCIO W Y SAM CZY ŻUBRA 

Streszczenie

P raca dotyczy badań nad anatomią narządów układu płciowego samczego żu­
bra — Bison bonasus L . w oparciu o preparacie 20 zwłok osobników różnego w ie­
ku (Tabela 1). Określono wymiary i ciężar jąder (Tabela 2) oraz ich kształt i po­
łożenie (Fot. 2 do 4). Ustalono odpowiednie dane odnośnie najądrzy, nasieniowo- 
dów, gruczołów płciowych dodatkowych, cewki moczowopłciowej i prącia (Tabele 
3 do 6 i 8 do 10 oraz Fot. 14 do 18). Stwierdzono występowanie u samców żubra 
uierus m ascu lin u s  (Tab. 7, Ryc. 3 oraz Fot. 5 do 13). B rak widocznej zależności 
między stopniem rozwoju te j ostatniej a wykształceniem któregokolwiek z pozo­
stałych narządów układu płciowego oraz zdolnością rozrodczą samców omawiane­
go gatunku. Opisano budowę moszny, napletka i mięśni topograficznie i czynnoś­
ciowo związanych z układem rozrodczym (Fot. 1, 19—21).

W porównaniu z bydłem domowym jąd ra żubrów dorosłych są bardziej kuliste 
a ich średni ciężar jest niższy. Najądrza m ają silnie wyrażoną, szeroką głowę 
i zgrubiały odsądzony ku tyłowi ogon. Wśród gruczołów płciowych dodatkowych 
gruczoły opuszkowo-cewkowe różnią się położeniem i są m niejsze od takowych 
u bydła. Moszna żubra usytuowana jest bardziej tylnie, je st stosunkowo krótka 
o słabo zaznaczonej szyjce. Lewa część moszny wraz z jądrem  wysunięta jest lek ­
ko ku przodowi. Zagięcie esowate prącia jest słabiej zaznaczone.
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EXPLAN A TIO N  OF PLA TE S X V —X IX

Plate X V .

Photo 1. Position of the scrotum in the European bison (»Pomruk«, about 9 years
old). View from left side.

a —  testis  sin istr.; b — testis d ex tr .; c — p a p illa e  u ber is .

Photo 2. Cross-sections of scrotum and testicles of the European bison (»Pomruk«,
about 9 years old).

A — at level of neck: B  — m id-length: C — near a p ex  scroti, a — m. crem aster  
ex t,; b — caput ep id id y m id is ; c — ductus d e fe r e n s ; d — sep tu m  scroti; e ■—■ m e - 

d iastin u m  testis ; f  — corpus ep id id y m id is ; g — cauda ep id idym id is.

Photo 3. Longitudinal section of left testis of European bison (»Pug II«, about
6 years old).

a — cap u t ep id id y m id is ; b — cau da  ep id id y m id is ; c — m ediastin u m  testis.

Photo 4. Cross-section of cauda ep id id y m id is  of the European bison (»Pustelnik«,
about 8 years old).

P late X V I.

Photo 5. Urogenital organs of the European bison (»Puzon«, about 5 years old).
Pars p elv in a  of the system seen from ventral side: bladder deflected, a — testis; 
b — pars vascularis funiculi sperm atiei; c — ductus d e fe r e n s ;  d — »band« con­
sisting of the restidua of the cranial part of M ullerian duct; e — corn u ; f  —  pars  
indivisa u teri m asculini; g —  am pu lla  ductus d e fe r en tis ; f  — gl. v es icu laris : 
i — p lica  u rogen ita lis  (excised); j — v es ica  u rin aria ; k — pars p elv in a  u re th ra e ;  
1 —  crus p en is ;  m — truncus p en is  (artificially  bent in order to include the whole

in the photograph).

Photo 6. Pars p elv in a  of the urogenital system of the European bison in situ  
(»Pokorny«, about 9 years old). View from dorsal side.

A — os iliu m ; B  — sp in a  isch tad tca : C — iuber ischiadicum; a — pars tndivisa 
uteri m ascu lin i; b  — am p u lla  ductus d e fe r e n t is  d ex tra ; c — gl. v es icu laris  sin istra ; 
d — corpu s p ro s ta ta e ; e — pars pelv in a  u re th ra e ;  f  — m u scles  o f  th e  b u lb o ­
u re th ra l g lan ds; g — m . is ch iou reth ra lis ; h — m . isch iocav ern osu s ; i — m. bulbo- 
cavernosus.

Photo 7. Isolated u teru s m ascu lin u s  of the European bison (»Pomruk«) 
together with neighbouring organs.

View from : A — dorsal side; B — ventral side; a — »band* — residua of cranial 
part of M ullerian duct; b — cornu  u ter i sin istr.; c, d, e — cranial, median and 
caudal parts of pars in d iv isa  u teri; f  — ductus d e fe r en s  d ex tr .; g — gl. v es icu la -  

ris d ex tr .; h —  u reth er  d ex tr .; i — vesica u rin aria .

Plate X V II,

Photo 8. Cross-s( ;tion of internal layer of cornu  u teri m ascu lin i of the European
bison. Magn. approx. 70 X .

Photo 9. Cross-section of mucous membrane gland of u teru s m uscultnus of the 
European bison. Magn. approx. 140 X .

Photo 10. Cross-section through internal layers of median part of u teru s m a scu ­
linus o f  the European bison. Magn. approx, 70X,
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Photo 11. Epithelium of the part of u terus m ascu lin u s  shown in Photo 10 — magn.
approx. 140 X .

Photo 12. Cross-section through internal layers of term inal part of uterus m ascu -  
linus of the European bison. Magn. approx. 40 X ,

Photo 13. Epithelium and true mucous membrane of the part shown in photo 12.
Magn. approx. 100X,

P late X V III.

Photo 14. Cranial part of dorsal wall of pars p elv in a  can alis  u rog en ita lis  of the 
European bison (»Połamaniec«, about 9 years old).

Upper pins indicate site of ostia  du ctu u m  d e feren tiu m : lower ostium u ter i m a -  
sculini. a — colliculus sem in a lis ; b — the opening of excretory ducts of prostate; 

c — u reth ra  p rop r ia ; d — p ars d ista lis  c r is ta e  u re th ra lis .

Photo 15. Urogenital organs in the European bison (»Pluszcz«, about 10 years old) 
region of arcus isch iad icu s m . b u lb o c a v em o s u s  removed, also cru ra  pen is  together 

with m . isch iocav ern osu s . View from right side.
a — term inal part of pars pelv in a  u re th ra e ;  b — g l. bulbo u re th ra les ; c — dorsal 

and lateral cristae of bulbus urethralis; e — ra d ix  penis.

Photo 16. Cross-sections of pars p elv in a  canalis urogenitalis in the European bison 
(»Pomruk«, about 14 years old). D istance between sections about 1 cm.

a — excretory ducts of the vesicular glans; b — corpus p ro s ta ta e ; c — colliculus 
sem inalis; d — pars d issem in ata  p ro s ta ta e ; e — co rp u s  cav ern osu m  u re th ra e ; f —

m . u reth ra lis .

P late X IX .

Photo 17. Cross-sections: A — of cru ra  and rad ix ; B  — truncus; C — a p ex  pen is  
in the European bison (»Pomruk«, about 14 years old). D istance between sections 
— from 1 to 7 about 1 cm, 8—9 about 12 cm, 11 to 13 — about 6 cm, 14 to 17 

about 2 cm, 18 and 19 about 0.5 cm.
a — crus penis; b — corpu s cav ern osu m  pen is; c  — pars penis u re th ra e  sur­

rounded by corpus cav ern osu m ; d, e — external and internal layer of tunica  a l­
bu g in ea ; f  — trabeculae corporu m  cav ern osu m  pen is  form a »centrum«; g — lig.

ap tca le  pen is.

Photo 18. A p ex  p en is  in a 10-month old European bison (»Pustybór«). Prepuce
partially  pushed back.

a — g a lea  grlandis; b — the connections between preputial layers.

Photo 19. A p ex  p en is  of the European bison (»Pomruk«, about 14 years old). 
Prepuce transected along ventral w all.

A — rap h e  p ra ep u tii; e — orific iu m  u re th ra e  ex tern u m .

Photo 20. The extrensic penile muscles in the European bison (»Pokorny«, about
15 years old).

View from posterior: a — m . re tra c to r  p en is ; b — m . isch iocav ern osu s ; c — m.
bu lbocav ern osu s.

Photo 21. Isolated penis of the European bison (»Pokorny«, about 14 years old).
a — pars p elv in a  u re th ra e ;  b — m. ischiocauernosus; c — m. re tra c to r  p en is ;

d — apex pen is.
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