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GEOLOGIA 

The European descendants of Ursus etruscus 
C. Cuvier (Mammalia, Carnivora, Ursidae). 

Por T. DE TORRES PEREZHIDALGO ( ' ) 

A B S T R A C T 

This paper deals w i th a rev iew of the Pleistocene Bears or ig in , evo lu t ion, and strat igraphical d is t r ibu t ion . 

U. ruscinensis DEP. could be considered the common ancestor of all the European Pleistocene Bears, as the source 
of two evolut ive l ineages: one the more conservat ive, U. mecliterraneus F. MAJOR, and another the more evolved 
wh ich star ts w i th U. etruscus G. CUV. and gave or ig in o two evolut ive t rends: the today vanished speloid one 
(U. deningeri v. REICH, and U. spelaeus ROS.-HEIN) and the st i l l l iv ing artoid one wh ich is represented today in the 
t rue brown bear (U. arctos LIN.). 

U. minimus DEV.-BOUILL. does not const i tu te a l ink between U. ruscinensis and U. etruscus: it is a lateral branch, 
in the general evolut ionary schedule, more evolved than U. etruscus. 

Recent f indings of arctoid Ursidae remains in the Iberian Peninsula, ranging f rom Lower to the Middle (Upper) Pleis­
tocene, a l lowed us to th ink that the general migrat ion southwards of an Asiat ic Brown bear populat ion during the Wurm 
glacial period beginning, super imposed on an authochtonous European Brown bear populat ion (prearcto id) : U. prearctos 
BOULE, wh ich is the probable ancestor of the polar bear [U. maritimus PHIP.). 

Key words: Ursidae, Phylogeny, Strat igraphy, Pleistocene, Europe. 

R E S U M E N 

En este trabajo se revisan el or igen, evolucion y d is t r ibucion estrat igraf ica de los osos del Pleistoceno. 

IS. ruscinensis DEP. puede considerarse como e! ancestro comun: de el derivaria un grupo muy conservador (U. medite-
rraneus F. MAJOR)) y otro mas evolucionado U. etruscus G. CUV. que sera el or igen de las dos pr incipales l ineas evo-
lutivas de Ursidos pleistocenos en Europa: la linea espeloide (U. deningeri V. REICH, y U. spelaeus ROS.-HEIN.), muy 
bien conocida, y la l inea arctoide, cuyo representante actual es U. arctos LIN. 

U. minimus DEV.-DEBOUILL. no const i tuye un estadio intermedio entre U. ruscinensis y U. etruscus, debe t ratarse de 
un representante lateral dentro del esquema evolut ivo general, mas evolucionado que U. etruscus. 

Hallazgos recientes en la Peninsula Iberica, de osos arctoides con edades que van desde el Pleistoceno Infer ior al Medio 
(Superior) , permi ten pensar que la gran migracion hacia el sur de parte de la poblacion asiatica de oso pardo, que tuvo 
lugar a comienzos del Wurm, se superpuso a una poblacion europea autoctona de oso pardo (prearcto ide) : U. prearctos 
BOULE, de la cual derivo el oso polar (U. maritimus PHIP.). 

Palabras clave: Ursidos, Fi logenia, Bioestratigrafi 'a, Pleistoceno, Europa. 

1. FOREWORD 

In sp i t e of the fac t t ha t t he re are a ve ry large 
a m o u n t of papers dea l ing w i t h P le i s tocene bears , 
t h e r e rema in s o m e gaps in the phy logeny and 
s t r a t i g raph i ca l d i s t r i b u t i o n of t he d i f f e r e n t spe-

(*) Dpto. de Ingenieria Geologica. Escuela Tecnica Su­
perior de Ingenieros de Minas. Madr id . 

c ies . To so l ve t h i s w i l l be the goal of t h i s 
a r t i c l e . 

2. PHYLOGENY 

The genus Ursavus cou ld be c o n s i d e r e d the c o m ­
mon ances to r of t h e Ursus genus , t he f i r s t re-
p r e s e n t i n g s of w h i c h appeared at the Upper 
P l iocene. 
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4 - 6 3 4 T. DE TORRES PEREZHIDALGO 

The Ursavi w e r e Carn i vo ra w i t h a t yp i ca l enough 
U rso id d e n t i t i o n : t h e r e is a ce r ta i n cusp dup l i ­
c i t y in mo la r s and the l owe r ca rnass ia l s s h o w 
a cu t t i ng - l i ke pa racon id , w h i l e the me tacon id is 
very sma l l and p laced b a c k w a r d . They w e r e not 
too d i f f e r e n t f r o m t rue bears , bu t sma l le r , l ike 
t h e w o l v e r i n e (Gulo gulo). This genus had a 
fu l l M i o c e n e d e v e l o p m e n t . 

The f i r s t r e l a t i ve l y we l l d o c u m e n t e d bear spe­
c ies are Ursus ruscinensis DEPERET and Ursus 
minimus DEVEZE-DEBOUILLET. Their f i r s t ap-
pea reance w a s du r ing the P l iocene. 

U. ruscinensis w a s found in the Rusc in ian loca l i ­
ty of Perp ignan (France) . ) Very c lose to t h i s 
spec ies , if no t t he s a m e , are Ursus minutus GER-
VAIS f r o m the P l iocene of M o n t e p e l l i e r (F rance) ; 
U. wenzensis STACH f r o m the Pol ish s i t e of 
W e z e , of s im i l a r age to M o n t p e l l i e r , and Ursus 
(Protursus) boecki SCHLOSSER f r o m the Plio­
cene l i gn i tes of Baro t -Kopeck (Hungary ) w h i c h 
in F ICCARELLi 's op in ion (1979) is a U. ruscinen­
sis s y n o n y m o u s . 

A l o n g the Lower V iHa f ranch ian , V i l l a r roya (Spa in) , 
t he re appeared , fo r t he f i r s t t i m e , Ursus etrus-
cus G. CUViER, w h i c h reached i ts h ighes t eco­
log ica l d e v e l o p m e n t in t h e M i d d l e V iHa f ranch ian : 
Val d 'A rno ( I ta ly ) , Tege len (The N e t h e r l a n d s ) , 
Sa in t Va l l i e r (F rance) , La Puebla de Va l ve rde 
(Spain) and a ce r ta i n number of o the r m inor lo­
ca l i t i es . This spec ies d i sappeared at t he Upper 
V iHa f ranch ian , Ven ta M i c e n a (Spa in) , and it is 
c o n s i d e r e d to be the ances t or of t he ma in Euro­
pean P le is tocene bears . 

A l t h o u g h i t is poss ib l e t h a t U. minimus and U. 
etruscus w e r e re la ted to U. ruscinensis, i t s e e m s 
d i f f i c u l t t ha t t hey are bo th re la ted , in sp i t e of 
t he fac t tha t U. minimus has been c o n s i d e r e d 
an U. etruscus ances to r s p e c i e s , STEHLIN (1933), 
THENIUS (1959), KURTEN (1975), TORRES (1984, 
1986). BERZI's ana lys is (1966) of Gav i l le U. mi­
nimus m a n d i b l e mo rpho logy , and of t h i s au tho r ' s 
o w n data on unpub l i shed ma te r ia l f r o m Layna, 
p roved tha t bo th spec ies w e r e un re l a ted , 
s h o w i n g U. minimus mand ibu la r c h a r a c t e r i s t i c s 
mo re e v o l v e d than in U. etruscus; FICCARELLI 
(op. cit.) agrees on an ear l y e x t i n t i o n of t he 
f o r m e r , bu t though t t ha t t h i s had mo re carn ivo ­
rous c h a r a c t e r i s t i c s t ha t U. ruscinensis. 

In t h e C r o m e r , fo r t he f i r s t t i m e , a bear of un-
doub tab le spe lo i d c h a r a c t e r i s t i c s w a s d e t e c t e d 

w i t h a heav i l y bu i l t s k e l e t o n and bunodont -sec-
to r i a l cheek - tee th m o r p h o l o g y : i t is t h e Den inge r 
bear, Ursus deningeri V O N REICHENAU, w h i c h 
w o u l d be s u p e r s e d e d by i t s d e s c e n e n t : t h e cave 
bear, Ursus spelaeus ROSEN-MULLER-HEINROTH, 
w h i c h f ina l l y van i shed at the end of W u r m w i t h ­
out f u r t he r d e s c e n d a n t s . In t h i s spec ies t hose 
m o r p h o l o g i c a l c h a r a c t e r i s t i c s w h i c h w e r e poin­
ted in the Den inger bear appeared exage ra ted . 

In the C r o m e r , and un t i l t h e R iss , t h e r e is a 
more c o n s e r v a t i v e e v o l u t i o n a r y l ineage rep resen ­
t i n g : U. prearctos BOULE, w h i c h re ta ined ve ry 
c lose s i m i l a r i t i e s w i t h i t s ances to r U. etruscus. 
In t he WCirm t h i s spec ies w o u l d be s u b s t i t u t e d 
by the s t i l l l i v ing b r o w n bear : Ursus arctos 
LINNEO. 

A l t h o u g h t hey w i l l not be s t u d i e d in t h i s paper 
i t is i n t e r e s t i n g to b r i e f l y c i t e a g roup of sma l l 
s ized P le i s tocene bears very c l ose l y re la ted to 
the U. ruscinensis, a lso k n o w n as Plio narctos 
group , of w h i c h the bes t k n o w n , and p robab ly 
the on ly one r e p r e s e n t a t i v e w a s U. mediterra-
neus FORSYTH-MAJOR, in STEHLIN (1933) 's op i ­
n ion , w h i c h KURTEN and POULI.ANOS (1977) 
ca l led «european b lack bear» , a s s u m i n g a nar­
r o w pa ra l l e l i sm w i t h t h e Th ibe t bear Ursus thi-
betanus G. CUVIER. 

The bear of A c h e n h e i m (France) Ursus schertzi 
D E H M , m u s t be c o n s i d e r a t e d as a U. mediterra-
neus s y n o n y m o u s , in sp i t e of MOTTL (1951 )'s 
op in ion tha t i t w a s an a rc to i d l i neage re l a t i on , 
l ike an i n t e r m e d i a t e s tage b e t w e e n the b r o w n 
bear of Repo lus t and U. priscus: «Der Braun 
bar der Repo lus t Ho le a lso z w i s c h e n Ursus 
schertzi DEHM und Ursus priscus GOLDFUSS 
der S t e i e r m a r k . . . » . 

O t h e r s r e p r e s e n t a t i v e s of t h i s g roup of sma l l 
s ized bears , and p robab ly U. mediterraneus sy­
n o n y m o u s t oo , a re : U. (Plionarcstos) Stehlini 
KRETZOI f r o m G o m b a s s z o g (Hungary ) of Riss (?) 
age, Ursus (Plionarctos) telonensis BON I FAY of 
C imay (France) of M i n d e l age and Ursus sack-
dillingensis HELLER f r o m Sackd i l l i nge r Ho le 
(Aus t r i a ) ) of doub t fu l l age (Lower- M i d d l e Ple is­
t ocene? ) . 

The Plionarctos genus can not be e m p l o y e d in 
European bear d e s c r i p t i o n , m a i n l y because it 
w a s e m p l o y e d by FRICK (1926-1929) to d e s c r i b e 
an Ursus (Tremarctos) ornatus F. CUVIER an­
ces to r : Ursus (Plionarctos) edensis FRICK, it 

14 



THE EUROPEAN D E S C E N D A N T S OF URSUS ETRUSCUS C. CUVIER ( M A M M A L I A , G A R N I V O R A , U R S I D A E ) 

w a s e m p l o y e d la ter by KRETZOI (1970-1971) as 
«Plionarctosgroup» to d e s c r i b e s o m e sma l l s ized 
spec ies t ha t he t h r o u g h t s im i l a r , ERDBRINK 
(1953), to Ursus (Helarctos) malayanus RAFFLES. 

In sho r t : s i nce t h e Upper V i l l a f r anch ian t h e r e 
has been a r e l a t i ve l l y net spec ies d i s t r i b u t i o n : 
s o m e w e r e b ig s i zed , U. etruscus d e r i v a t e d , 
c o e x i s t i n g w i t h o the rs c l ea r l y sma l l e r and c lo­
se ly re la ted to i ts ances to r U. ruscinensis It 
is not necessa ry to i nvoque an U. etruscus in-
v a s s i o n , as w a s s u g g e s t e d by FICCARELLI (op. 
cit., p. 1681: " C o l V i l l a f r anch iano med io -supe-
r io re VUrsus etruscus i nvade larga par te del l 'Eu­
ras ia . . . » . This spec ies w a s a l ready all over 
s ince the Lower V i l l a f r a n c h i a n , a l t hough i ts de-
mograph i ca l b o o m took p lace at t he m o m e n t 
i nd i ca ted by the au thor . 

There is a lso a co -ex i s tence of t w o e v o l u t i v e 
l ineages apar t f r o m the res idua l p resence of 
U. mediterraneus: s i nce the C r o m e r and un t i l 
t he Riss it w a s c o m p o s e d by U. deningeri and 
U. prearctos, s i nce the Riss it w a s c o m p o s e d of 
U. spelaeus and U. prearctos. Later, du r i ng the 
W u r m , U. arctos s u b s t i t u t e d U. prearctos. The 
f o r m e r w a s an as ia t i c i n m i g r a n t w h i c h at t he 
end of P le i s tocene t i m e s co lon i zed the w h o l e of 
Europe, Nor th A m e r i c a and the C i r c u n m e d i t e r r a -
nean border of A s i a and A f r i c a : KOBY (1955), 
KURTEN (1969), TORRES (1988). This emig ra ­
t i o n t ook p lace f r o m a supposed spec ies "ances ­
t ra l s t ock» r e p r e s e n t e d in the N i o w a n and Chou-
K'ou-Tien m a t e r i a l s , Z D A N S K I (1928) and TEIL-
HARD DE C H A R D I N (1938), a l t hough in the op i ­
n ion of PEI (1934, 1938) and ERDBRINK (op. cit.) 
t he Chou-K 'ou-T ien bear w a s re la ted to the De-
n inger bear. A n opposed op in ion to U. etrus-
cus-U. arctus r e l a t i o n s h i p can be seen in ZAPFE 
(1946). 

A n European bear popu la t i on d e v e l o p m e n t w i t h 
net c a r n i v o r o u s a f f i n i t i e s cou ld exp la in the ap-
peareance o f U. maritimus PHIPPS w i t h o u t need­
ing an as ia t i c b r o w n bear ances t ra l s tock , KUR­
TEN (1969, p. 25) : «The ances t ra l popu la t i on 
p robab ly lay w i t h i n the A s i a t i c B rown Bear po­
pu la t i on of t h i s t i m e , perhaps in the vas t Sibe­
r ian area». 

In sho r t : f r o m an ances t ra l s p e c i e s , U. etrus­
cus, t w o d i f f e r e n t e v o l u t i v e l i neages w e r e der i ­
ved : one, mo re e v o l v e d , changed in to the 
spe lo id g r o u p : U. deningeri and U. spelaeus. The 
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o ther , mo re c o n s e r v a t i v e (a rc to id ) ) , w a s com­
posed of U. prearctos and U. arctos, s h o w i n g a 
s im i l a r , bu t qu i t e less m a r k e d , t e n d e n c y ; U. ma­
ritimus can be exp la ined as r esu l t of an insu la r i -
za t ion pe r iod e f f e c t i n g a p rea r c to i d popu la t i on 
du r i ng an advance of t h e ice cap p e r i o d . 

A d e s c r i p t i o n and d i s c u s s i o n of the s ix spec ies 
be fo re m e n t i o n e d w i l l be the cen t ra l ob j ec t i ve 
of the f o l l o w i n g . 

3. DESCRIPTION A N D DISCUSSION 
OF THE SPECIES 

Ursus etruscus G. CUVIER 1823 
S y n o n y m o u s : Ursus cultridens NESTI 1826, 
Thalassarctos etruscus A I R A G H I 1922. 

A s s ta ted be fo re , t h i s spec ies appeared at t he 
Lower V i l l a f r anch ian (V i l i a r roya ) , reached i ts po­
pu la t i on peak at t he M i d d l e V i l l a f ranch ian (Val 
d ' A r n o , Sa in t Va l l ie r ) and d i sappeared du r ing the 
Upper V i l l a f ranch ian (Venta M i c e n a , Spa in) . 

It is ana tom ica l l y c h a r a c t e r i s e d by a no tab ly s i ­
zed s k e l e t o n w h e n c o m p a r e d w i t h U. ruscinensis. 
In t he h u m e r u s it is poss ib l e to obse rve a s t i l l 
deve loped e n t e p i c o n d i l a r f o r a m e n , a cha rac te r i s ­
t i c t h a t l i nks th i s spec ies t o Ursavus. It is mo­
de ra te l y b rach ipod ia l , t h e r e are sma l l a r t i cu la r 
f ace ts in ca rpus and t a r sus bones and the meta-
pod ia l bones are s lender . 

This spec ies usua l ly s h o w s a den ta l f o rmu la 
iden t i ca l to Ursavus: 

1 ,2 ,3 1 1 , 2 , 3 , 4 1,2 
I C P M 

1 ,2 ,3 1 ,2 ,3 1 , 2 , 3 , 4 1 ,2 ,3 

There is a s ing le cheek t ee th m o r p h o l o g y , and 
i ts cusps are s t r o n g l y c o n v e r g e n t t o w a r d s the 
inner par t of t he t e e t h . In t h e f i r s t upper mo la r 
t he re is a re la t i ve l l y sma l l t r ansve rsa l deve lop ­
m e n t of t he t a l us . W h e n c o m p a r e d w i t h the 
an te r io r lobe of the t ee th and the heel of the 
second upper mo la r , i t is re la t i ve l l y sho r t . The 
f o u r t h l owe r p r e m o l a r is s i ng le bu i l t w i t h a pro-
t o c o n i d r i s ing in the cen te r of t he c r o w n . The 
f i r s t l owe r mo la r is a lso ve ry s i m p l e and i ts 
pa racon id looks l i ke t ha t of Ursavus, the meta-
con id is a l m o s t neg l i g i b l e and b a c k w a r d The 
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t h i r d l owe r mo la r c r o w n is a l m o s t c i r cu la r sha­
p e d , w i t h o u t la tera l t r o u g h s . 

It seems h igh ly poss ib l e t h a t t h i s spec ies w o u l d 
be o p p o r t u n i s t as is s u g g e s t e d by i ts hav ing 
co lon iza ted f l u v i a t i l e reg ions (Va lda rno , I ta ly ) , 
marshes (Tege len , Ho l land) , l acus t r i ne areas 
(Venta M i c e n a , Spa in) , a r id sabana- l ike zones (La 
Puebla de V a l v e r d e , Spain) and s teppes (as sug­
ges ted by loess d e p o s i t s f r o m Sain t Va l l ie r 
(France) . 

Ursus deningeri V O N REICHENAU 1906 

S y n o n y m o u s : Ursus savini A N D R E W S 
1922, Ursus arctos spelaeus ERDBRINK 
1953, Ursus deningeri hundsheimensis ZAP-
PE 1940, Ursus suszenbornensis SOERGEL 
1912, Ursus gombaszogensis KRETZOI 1941, 
Ursus etruscus gombaszogensis KRETZOI 
1945, Ursus deningeri suevicus KOBY 1951, 
Ursus arctos ( H u n d s h e i m ) FREUDENBERG, 
Ursus taubachensis RODE. 

This spec ies m a r k s a d r a m a t i c change w h e n 
c o m p a r e d w i t h i ts ances to r U. etruscus: t h e 
ske le ton b e c a m e more heav i l y bu i l t , m a i n l y at 
the bone e p i p h y s i s , w h i l e t he d iaphys i s are s t i l l 
s lender . There is a ne t leng th dec rease in f i r s t 
me taca rpa l s and m e t a t a r s a l s and an en large­
men t of the area of a r t i cu la r f ace ts of ta rsa l 
and carpa l bones a r t i cu la r f a c e t s t s , w h i c h in so­
me cases r e s u l t m e r g e d . 

The den ta l f o r m u l a is s i m p l e r t han in U. etrus­
cus: 

1 ,2 ,3 1 ( 0 , ( 3 ) , 4 1,2 
I C — P M 

1 , 2 . 3 1 ( 0 , ( 3 ) , 4 1 ,2 ,3 

Thats i s : the second p r e m o l a r s are a lways ab­
sent , bu t t he f i r s t a n d / o r t he t h i r d can randomly 
appear . 

There is an i m p o r t a n t change in the den ta l mor­
pho logy too and t h e o ld sec to r i a l s t r u c t u r e is 
changed in to a ve ry m a r k e d b u n o d o n t i s m . The 
f i r s t upper mo la r t a lus is w i d e r t han the t r i g o n 
and t h e r e is a re la t i ve e longa t i on on t h e second 
upper mo lar hee l , w h e r e n a r r o w f o r m s d o m i n a t e . 
In the pa racon id -p ro tocon id reg ion of t he fou r th 
l owe r p remo la r t he re appear many c u s p l e t s and 
in t he f i r s t l owe r mo la r t he paracon id s h o w s a 
m o r p h o l o g y fa r enough f r o m those of Ursavus, 

and t h e m e t a c o n i d has g r o w n and m o v e d t o w a r d s 
de an te r io r par t of t he t o o t h . There is a lso a 
net leng th a u g m e n t a t i o n of the t h i r d l owe r mo­
lar, hav ing f r e q u e n t t r o u g h s on bo th s ides of 
the t o o t h as in U. etruscus and is c o v e r e d by 
c u s p l e t s . In sp i t e o f t he appearance of s t r o n g 
spe lo i d c h a r a c t e r i s t i c s i t is not i n f r equen t , in 
la rge popu la t i ons data to f i nd 'a tav ic ' cases sho­
w i n g o lde r m o r p h o l o g i e s . 

Becacuse of i ts h igh m o r p h o l o g i c a l v a r i a b i l i t y 
G e r m a n au tho rs w r o t e about a «den inger i For-
m e n k r e i s » and the French ones abou t «g roupe 
d e n i n g e r i - . Some s u b s p e c i e s have a lso been 
d e f i n e d , here t hey are c o n s i d e r e d as synony­
m o u s because t hey need a r e v i s i o n : U. denin­
geri savini A N D R E W S (Bacton Fores t , Eng land) , 
U.d. suevicus KOBY (Jags thausen , G e r m a n y ) , U. 
d. hundsheimensis ZAPFE ( H u n d s h e i m , G e r m a n y ) , 
U. d. suszenbornensis SOERGEL (S i i s senbo rn , 
G e r m a n y ) . U.d. romeviensis PRAT (La Romieu , 
France) appears as the on ly r ecen t l y d e s c r i b e d 
U. deningeri s u b s p e c i e s and r e p r e s e n t s a late­
ral b ranch of t he no rma l s p e c i e s . This spec ies 
appeared a long the C r o m e r . KURTEN (1959), d i ­
sappea r ing at t he end of t h e Riss, BONIFAY 
(1971). In PRAT and THIBAULT 's (1975) op in i on 
they d i sappea red in La Romieu Cave at the Riss 
I w h i l e in the Riss II s e d i m e n t s t h e r e are re­
ma ins of a spe /aeus- l i ke bear. 

A l t h o u g h the re are no doub ts abou t t he ro le pla­
yed by t h i s spec ies as the cave bear ances to r , 
i t s e e m s p robab le t ha t t h e r e w a s a d e v e l o p m e n t 
of la te ra l g roups no t d i r e c t l y l i nked w i t h U. spe­
laeus, t h i s is KOBY 's (1951 , p. 403) op in ion about 
U. deningeri suevicus: «Ce t te sous spece ne 
para i t pas e t re I 'ancetre i n m e d i a t de I 'ours des 
cave rnes ma is p lu to t se t r o v e r sur un rameau 
l a t e r a l . . . » . 

A l t h o u g h usua l ly t h i s spec ies rema ins have been 
f ound in caves ( tha t i s : re la ted to ka rs t on ca l -
careus rocks) i t is i n t e r e s t i n g to note t ha t in 
the o l des t s i t es t hey are l i nked to open air env i ­
r o n m e n t s , f l uv ia l re la ted in s o m e cases , as Bac­
ton Fores t Bed (Eng land) . C r o m e r Fores t Bed 
(Eng land) , H u n d s h e i m ( G e r m a n y ) , Maue r (Ger­
many) and S i i ssenbo rn ( G e r m a n y ) . 

Ursus spelaeus ROSENMULLER-HElNROTH 1794 

S y n o n y m o u s : Ursus arctoideus BLUMEN-
B A C H 1799, Ursus pitorri DE SERRES 1930, 
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Ursus metoposcainus DE SERRES 1330, Ur­
sus neschersis CROIZET 1839, Ursus spe­
laeus major S C H M E R L I N G 1833, Ursus gi-
ganteus S C H M E R L I N G 1833, Ursus fornica-
tus maior S C H M E R L I N G 1833, Ursus for-
nicatus minor S C H M E R L I N G 1833, Ursus 
leodiensis S C H M E R L I N G 1833, Ursus pla­
nus OKEN, Ursus spelaeus odessanus V O N 
N O R D M A N N 1858, Ursus spelaeus raza mi­
nor G A U D R Y y BOULE 1892, Ursus ligus-
ticus ISSEL 1885, Ursus spelaeus var. li-
gustica ISSEL 1890, Ursus spelaeus var . si-
byllina FRAAS 1899, Ursus dentifricius ME­
YER, Ursus ferreo-jurassicus JAGER, Ursus 
prespeleus O S B O R N , Ursus Gaudryi FIL-
HOL, Ursus spelaeus var hercynica RODE, 
Ursus spelaeus forma nonata EHEREMBERG 
1935, Spelaerctos spelaeus BORSSIAK 1931. 

There is a ve ry i m p o r t a n t r educ t i on in the num­
ber of p r e m o l a r s in t h i s spec ies , i ts den ta l for­
mula be ing as f o l l o w s : 

1, 2 , 3 1 4 1,2 
I C — P — M 

1 , 2 , 3 1 4 1 ,2 ,3 

This r e d u c t i o n in the number of t e e t h w a s ac­
compan ied by an e n o r m o u s a u g m e n t a t i o n in the 
size of t h e p r e m o l a r s and m o l a r s , w h o s e cusps 
are now more c o m p l i c a t e d and v e r t i c a l . There 
is no t i ceab le m e t r i c a l g r o w t h in the to ta l l eng th 
of t he f o u r t h upper p remo la r , t he f i r s t upper mo­
lar heel w i d t h , t he second upper mo la r t a l us , 
l eng th , t he w i d t h of t he f o u r t h l owe r p remo la r , 
the t a l on i d w i d t h in the f i r s t and second l owe r 
mo la rs and a genera l s ize a u g m e n t a t i o n of t he 
t h i r d l owe r mo la r . A t t he same t i m e t h e r e is a 
sho r t en ing in the paracon id - p r o t o c o n i d d i s t ance 
( i t ma rks the c u t t i n g po r t i on of t he t ee th ) in t he 
f i r t s l owe r mo la r . 

There are i m p o r t a n t changes in t h e s k e l e t o n t o o : 
an a u g m e n t a t i o n of t he sku l l v o l u m e ( in sp i t e 
of in tense p n e u m a t i z a t i o n ) , t he mand ib l e ramus 
ascendentis b e c a m e v e r t i c a l and a genera l 
g r o w t h in the re la t i ve t r ansve rsa l m e a s u r e m e n t s 
of pos tc ranea l bones (bo th d iaph i sys and ep iphy­
s is ) . In ca rpus and t a r sus bones t h e r e is s o m e 
g r o w t h and a f r e q u e n t f u s i o n of a r t i cu la r f a c e t s . 
The f i r s t me taca rpa l and me ta ta r sa l became re­
la t ive l ly sho r te r t han in U. deningeri. 

This spec ies s e e m e d to have mo re m o r p h o l o g i ­
cal u n i f o r m i t y than i ts ances to r t he Den inge r 

4 - 6 3 7 

bear, so they on ly have a ce r ta i n s y s t e m a t i c s ig-
n i f i ance U. spelaeus var . hercynica RODE., a lso 
k n o w n as, « A l p i n e n k l e i n e n f o r m e n » , t he s teppa 
bear f r o m Krasnodar (URSS) and a s t range vas-
que s u b s p e c i e s U. s. parvilatipedis TORRES 1991, 
cha rac te r i zed by e x t r e m e l l y s h o r t and broad 
p a w s . It is necessa ry to take in to accoun t t he 
e n o r m o u s i n te rsexua l va r i ab i l i t y of t h i s e s p e c i e s , 
w h i c h appeared in a mo re or less marked w a y 
in the s k e l e t o n and d e n t i t i o n . There is a ve r y 
h igh i n t r aspec i f i c v a r i a b i l i t y t o o , of w h i c h a ty­
p ica l e x a m p l e w a s c o m p o s e d by a cave bear 
sku l l f r o m G a y l e n r e u n t h e m p l o y e d by GOLDFUSS 
(1823) to d e s c r i b e a n e w s p e c i e s : U. arctoi-
deus, and is on ly a d o l i c o c e p h a l o u s e x t r e m e of 
a popu la t i on w i t h m o r e no rma l b rach i cepha lous 
r e p r e s e n t i n g s , CORDY (1972). Du r i ng On togeny 
the re are a lso a lot of a s t o n i s h i n g changes in 
sku l l m o r p h o l o g y , TORRES (op. cit.). 

The cave bear appeared at t he end of Riss t i m e s , 
and van i shed w i t h o u t f u r t h e r d e s c e n d e n t s at t h e 
end of t he W u r m III or a b i t la ter , A L T U N A (1984). 

In sp i t e of t h e f a c t t h a t t h i s spec ies w a s appa­
ren t l y l i nked to ka rs t i c zones , i t a lso co lon i zed 
f l u v i a t i l e — s w a m p y zones , l ike the B rown Ridge 
soal in t he No r th Sea w h e r e f i s h e r m e n t rap ( in 
the i r ne ts ) cave bear bones . It has been f ound 
a lso in s t eppe zones and in h igh m o u n t a i n re­
g ions over 2.500 m. 

Ursus prearctos BOULE 1919 

S y n o n y m o u s : Ursus priscus (pro parte), 
Ursus arctos (pro parte) Ursus praearctos 
MIR y S A L A S 1976. 

This spec ies has many a f f i n i t i e s w i t h i ts imme­
d ia te ances to r U. etruscus. It has a no t i ceab l y 
ma rked den ta l c o n s e r v a t i s m in the o l des t mate­
r ial w h e r e the second p remo la r s t i l l r ema ins . 
This is usua l l y absen t in mo re m o d e r n m a t e r i a l , 
w h e r e s o m e of t he o the r t w o r e m a i n i n g f i r s t 
p r e m o l a r s ( f i r s t or t h i r d ) cou ld a lso be absen t : 

1 ,2 ,3 1 1 , ( 2 ) , 3 , 4 1,2 
I C — P M 

1 , 2 , 3 1 1 , ( 2 ) , 3 , 4 1 , 2 , 3 

There is a c e r t a i n , not p r o f o n d , change in mo la r 
and p remo la r m o r p h o l o g y , w h e n c o m p a r e d w i t h 
t ha t of U. etruscus: the second upper mo la r heel 
b e c a m e longer and w a s fu l l of c u s p l e t s , in U. 
etruscus i t w a s r idu lae d raped . A t the l owe r 
mo la rs t he re is a l i m i t e d dup l i ca t i on of s o m e 
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cusps tha t b e c o m e s l i g h t l y v e r t i c a l i z e d , in rela­
t i o n w i t h t h e c o n v e r g e n c y t o w a r d s the an tero­
p o s t e r i o r ax is of t h e t e e t h t ha t appeared in U. 
etruscus, bu t are s t i l l c o n v e r g e n t w h e n c o m p a r e d 
w i t h U. arctos ones . In t h e l owe r ca rnass ia l i t 
is poss i b l e , in s o m e cases , to obse rve Ursavus 
— l i k e m o r p h o l o g i e s , w h i c h are absen t in t he 
m a j o r i t y of the o ther cases . 

In the pos tc ranea l s k e l e t o n t h e e r e is a v i s i b l e 
a u g m e n t a t i o n of r o b u s t n e s s . 

This spec ies c rea tes s o m e p r o b l e m s , in ERD-
BRINK (op. cit.): «!n f ac t BOULES's t h e o r v t ha t 
t h i s sma l l bear, w h i c h he d e s c r i b e d as U. prearc-
tos, f o r m s the l ink b e t w e e n the real U. etruscus 
and the P le i s tocene B r o w n bear , U. arctos ( w i t h 
many s i non im ia ) does no t s e e m imp robab le to 
m e . . . . . This spec ies w a s f i r s t d e s c r i b e d by 
BOULE (1906) f r o m t h e G r o t t e du Pr ince ( I ta l ian 
L igur ia) ma te r i a l f r o m bones and t ee th as hav ing 
an etruscus-Wke aspec t , and be ing sma l l s i zed . 
The au tho r a lso f o u n d s o m e r e m a i n s of a b igger 
b r o w n bear t h a t w a s t h o u g h t to be f r o m U. pris­
cus. Later BONIFAY (1965) r a t i f i ed t h i s spec ies 
but a lso t h o u g h t tha t t h e r e w e e r t w o coeva l 
b r o w n bears of d i f f e r e n t s ized spec ies , pp. 69-70: 
«ll s e m b l e qu 'a la G ro t t e du Pr ince nous soyons 
en p resence de deux ' speces ' : I 'une Tours brun 
t yp ique qui es t la m i e u x r e p r e s e n t e e ; I 'autre un 
p e t i t u r s i de que ne pa ra i t pas e t re la f o r m e de 
t r a n s i t i o n e r n i n e n m e n t va r i ab le dec r i t e par M . 
Bou le» . TORRES (1984) f ound tha t al l t h i s ma­
t e r i a l , bo th b ig and sma l l s i zed , w e r e f r o m a 
un ique bear p o p u l a t i o n . Size d i f f e r e n c e s can be 
exp la ined as sexua l d i m o r p h i s m re f l ec t , w i t h me­
t r i ca l r e l a t i onsh ips qu i t e d i f f e r e n t f r o m those of 
the recen t b r o w n bear popu la t i on of t he Iber ian 
Pen insu la . RENAULT-MISKOVSKY (1986) es t i ­
ma tes an age of 85000-80000 years fo r t he bony 
b recc ia u n d e r l y i n g to t y r r e n i a n age mar i ne de­
pos i t s . 

The o l des t iber ian ma te r i a l came f r o m Gran Do-
l ina, A t a p u e r c a (Burgos ) . Th is pa leon to log i ca l lo­
ca l i t y w a s p laced by the au thor in t he Gi inz , TO­
RRES (op. cit.). M o r e recen t da t ings p laced i t 
in the l owe r C r o m e r or a b i t o lder , GIL e t . a l . 
(1987). 

There are s o m e r e m a i n s of M i n d e l age f r o m Mo-
l let Raco (Banyo les , Gi rona) f i r s t d e s c r i b e d by 
MIR and S A L A S (1976). 

The m o s t recen t ma te r i a l c o m e s f r o m Pini l la del 

Va l le ( M a d r i d ) , c i t ed by ALFEREZ et . a l . (1982), 
f i r s t d e s c r i b e d by TORRES (1984), la ter ALFE­
REZ et . a l . (1985) p u b l i s h e d a sku l l f r o m th i s s i t e , 
of U p p e r m o s t Riss or Eem age, as Ursus sp . 

O u t s i d e of Spain U. prearctos has been f o u n d 
in M o n t M a u r i n (France) , De SAINT PERIER 
(1922), i t is s i m i l a r in age to the one f r o m Gran 
Do l i na ; in t h e G ro t t e du Pr ince , BOULE (1906), 
BONIFAY (op. cit.) a b i t o lder than Pini l la del 
Va l le . PRAT and THIBAULT (op. cit.)) f ound in 
o ld leve ls an archa ic b r o w n bear p. 39: « . . .nous 
s o m m e s en p resence d 'une f o r m e arctoi 'de pr i ­
m i t i v e qu i l f au t peu t e t re rapp roche r d'Ursus pre­
arctos M . BOULE. . . un Ours b run v i v a n t de ja en 
Gers du ran t I 'avant de rn ie r i n t e r g l a c i a r . . . » . 

The t i m e span c o v e r e d by t h e s e f i nds a l l ow us 
to doub t BONIFAY 's (1971) s u g g e s t i o n of a post -
V i l l a f r anch ian s t r a t i g r a p h i c a l h ia tus las t i ng un t i l 
t he Riss g lac ia l w h e n p r e a r c t o i d bears appeared 
in s o u t h e r n Europa t h a t w o u l d be s u b s t i t u t e d by 
the t r u e b r o w n bear (U. arctos LIN) in t he las t 
g l ac i a l . 

This spec ies has on ly been f ound in ka rs t i c f i l ­
l i ngs . 

Ursus maritimus PHIPPS 1774 

S y n o n y m o u s : Ursus marinus PALLAS 1776, 
Ursus albus MULLER 1776, Thalassarctos 
maritimus ERXLEBEN, Thalassarctos eogro-
enlandensis KONOTTNERUS-MEYER 1903, 
T. labradorensis K.-M., T. spitzbergensis 
K.-M., T. jenaensis K.-M., 7". maritimus var. 
ungavensis K.-M. Thalassarctos maritimus 
groenlandicus B IRULA 1932, T.m. marinus 
BIRULA 1932. 

The den ta l f o r m u l a of t h i s spec ies is : 

1 ,2 ,3 1 1 , 3 , 4 1,2 
I C — P M 

1 , 2 , 3 1 1, 4 1 ,2 ,3 

The f i r s t p remo la r is absen t in m o s t of the cases . 

A s is no rma l in a spec ies w i t h c a r n i v o r o u s ha­
b i ts an i m p o r t a n t a m o u n t of « p r i m i t i v e » charac­
t e r i s t i c s r ema in in i ts d e n t i t i o n : sma l l s ized 
t e e t h , cusps w i t h c u t t i n g edges , s l i g h t l y conver ­
gen t t o w a r d s the a n t e r o p o s t e r i o r ax is of m o l a r s , 
and an u n c o m p l i c a t e d m o r p h o l o g y . The sma l l 
d e v e l o p m e n t of t he second upper mo la r heel is 
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no t i ceab le and, c o n s e q u e n t l y , t ha t of t he t h i r d 
l owe r mo la r , s u b c i r c u l a r shaped and w i t h sca rce 
inner r i du lae . The s k e l e t o n is qu i t e s i m i l a r to 
t h a t of t h e b r o w n bear, bu t m o r e heav i l y bu i l t . 
In sp i t e of i ts ma r i ne hab i t s , i ts scapu la does 
no t d i f f e r f r o m tha t of t he b r o w n bear, KOBY 
(1955). 

In sp i t e of KURTEN's (1964, p. 23) op in ion about 
t he anc ien t o r i g i n of s o m e c h a r a c t e r i s t i c s of 
t h i s s p e c i e s , maybe as long ago as du r i ng the 
C r o m e r - M i n d e l : « . . . thus a maritimus l ike pa t t e rn 
s e e m s to date back again to a p p r o x i m a t e l y the 
C r o m e r - M i n d e l s t a g e - , t h e r e is not any fos­
si l r ema in un t i l Ursus maritimus tyrannus 
KURTEN 1964, f r o m the Lower W u r m and s o m e 
of t hose maritimus — l i k e c h a r a c t e r i s t i c s , ma in ­
ly t h o s e of t h e den ta l m o r p h o l o g y , can be re­
cogn ized , in U. prearctos m a t e r i a l , as in 
s o m e second upper mo la r ( u n f o r t u n a t e l l y bro­
ken in par t ) f r o m M o l l e t Raco, w h i c h have shor t 
and n a r r o w hee ls . 

Th is spec ies is r e s t r i c t e d today to the A r c t i c 
c i r c l e n e i g h b o r h o o d . But at t he m a x i m u m ex ten t 
of t he ice cap du r i ng the vVi i rm, it p robab ly cou ld 
have reached the n o r t h e r n coas t of t he Iber ian 
Pen insu la , bu t i ts spec ia l hab i ta t cou ld make the 
p r e s e r v a t i o n of bones and t e e t h d i f f i c u l t . 

Ursus arctos L INNEO 1758 

S y n o n y m o u s of f o s s i l and sub- foss i l spec ies 
f r o m Europa and c i r c u n m e d i t e r r a n e a n border . 

Ursus fossilis GOLDFUSS 1821, Ursus pris­
cus GOLDFUSS 1822 (1810?), Ursus arctoi-
deus DE SERRES, DUBREUIL & JEANJEAN 
1829, Ursus arctos subfossilis von M I D D E N -
DORFF 1851, Ursus planifrons DENNY 1864, 
Ursus faidherbianus BOURGUIGNAT 1867, 
Ursus lartetianus B O U R G U I G N A T 1868, Ur­
sus letourneuxianus B O U R G U I G N A T 1868, 
Ursus bourguignati LARTET 1867, Ursus 
rouvieri B O U R G U I G N A T 1868, Ursus pome-
lianus B O U R G U I G N A T 1868, Ursus tarandi 
FRAAS 1872 (teste PORTIS 1878), Ursus 
ferox fossilis (GOLDFUSS 1821) BUSK 1873, 
Ursus horribilis fossilis (GOLDFUSS 1821) 
LYDEKKER 1885, Ursus arctos raza priscus 
(CUVIER 1823) G A U D R Y & BOULE 1892, 
Ursus arctos var . isabellinus (HORSFIEL 
1827) von FRITSCH 1893, Ursus arctus fos­

silis (GOLDFUSS 1821) LYDEKKER 1897, 
Ursus libycus POMEL 1897, Ursus syriacus 
(HEMPR & EHEREMBERG 1828), Z U M O F E N 
1900 (apud BATE 1927), Ursus arctos anti-
qui POHLIG 1909, Ursus procerus HAY 
1911 (1912?) aut . MILLER 1899 ( t es te HAY 
1923, FREUDENBERG 1918), Ursus arctos 
var . priscus (GOLDFUSS 1822) FREUDEN­
BERG 1914, Ursus arctos var . priscus (CU­
VIER 1823) BOULE 1919, Ursus anglicus 
GUNTHER 1923, Ursus arctos subs , nucifra-
gus LONNBERG 1923, Ursus arctos raza li­
bycus (POMEL (1897) DEPERET 1928, Ursus 
arctos mu t . faidherbi BOURGUIGNAT (1867) 
A R A M B O U R G 1932, Ursus arctos mu t . lar-
teti ( B O U R G U I G N A T 1868) A R A M B O U R G 

1932, Ursus arctos nemoralis DEGERBOL 
1933, Ursus arctus priscus (GOLDFUSS 
1822), DEGERBOL 1933, Ursus arctos fos­
silis (GOLDFUSS 1821) KOBY 1944. 

This l i s t does no t i nc lude the e n o r m o u s a m o u n t 
of s y n o n y m i a de f i ned f r o m l i v ing m a t e r i a l , be­
cause t h i s w o u l d make i t t oo l ong . A n e x a m p l e 
can be f ound in ERDBRINK (op. cit.) w h o gave 
a l i s t of t w o hundred and t h i r t y t w o «spec ies» 
c rea ted by M E R R I A M (1918 non vidi) f r o m t h e 
p resen t No r th A m e r i c a n b r o w n bear m a t e r i a l . 
A n i m p l i c i t r e c o g n i t i o n of the u n u s f u l l n e s s of 
t hese spec ies p r o l i f e r a t i o n w a s in COUTURIER 
(1953, p. 326): «ce t te par t ie du s q u e l e t t e ( the 
sku l l ) reve t une i m p o r t a n c e p a r t i c u l i e r e , car e l le 
seu le souven t c o n s t i t u e I 'unique m a t e r i e l pour 
dec r i r e une espece ou une sous - spece . Je 
pense que M E R R I A M aura i t c ree 17 especes 
avec les 17 t e t e s osseuses d 'Ours des Pyrenees 
de ma c o l l e c t i o n , car t o u t e s son t d i f f e r e n t e s . . . » . 

The den ta l f o r m u l a of t he b r o w n bear is as fo­
l l ows , TORRES (1984): 

1 , 2 , 3 1 ( 0 , ( 3 ) , 4 1,2 
I C — P M 

1 ,2 ,3 1 (1), 4 1 ,2 ,3 

In sp i t e of ce r ta i n s i m i l a r i t i e s w i t h U. etruscus 
and U. prearctos m o r p h o l o g i e s , i t s h o w s i ts o w n 
evo lved c h a r a c t e r i s t i c s : cusp are usa l ly dup l i ­
ca ted , hav ing los t t he i r c u t t i n g appeareance . The 
ename l w a s cove red by sma i l c u s p l e t s , w h i l e in 
t he o the r t w o spec ies it w a s r idu lae d raped . 
The cusp are a l m o s t v e r t i c a l , hav ing los t a net 
ob l i qu i t y , ma in l y in t he i r l ingua l w a l l s , w h i c h w a s 
t i pyca l in the o lde r s p e c i e s . The re la t i ve leng th 
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of t he second upper mo la r g r o w s s i g n i f i c a t i v e l l y , 
and the paracon id in the f i r s t l owe r mo la r s h o w s 
a « m o d e r n - hab i t . The «Ursavo id» morpho lo ­
g ies w h i c h w e r e p resen t in all U. etruscus car-
nass ia ls and in a ce r ta i n n u m b e r of s p e c i m e n s 
of U. prearctos are absen t . There is a ra ther 
i m p o r t a n t a u g m e n t a t i o n of t he t h i r d l owe r mo la r 
l eng th . 

A s in the spe lo i d e v o l u t i v e l i neage , t h e r e is a 
s i m i l a r e v o l u t i o n in the pos tc ranea l s k e l e t o n of 
a r c to i d l ineage r e p r e s e n t i n g s . There is a g r o w t h 
of t r ansve rsa l m e a s u r e m e n t s of long bones ep i ­
p h y s i s , and in the e x t e n t of t he a rc t i cu la r f ace ts 
of carpa l and ta rsa l bones . There is no t a en-
t e p i c o n d i l a r f o r a m e n in the h u m e r u s , bu t a sma l l 
apophys i s s t i l l r e m a i n s , a v e s t i g e of a bony 
b r idge tha t d e f i n e d the ou te r l i m i t of t he fora­
m e n . 

It s e e m s qu i t e poss ib l e t ha t in t he W u r m beg in ­
n ing a m a s s i v e m i g r a t i o n t ook p lace , due to an 
e n o r m o u s e n l a r g e m e n t of ice cove red areas . U. 
arctos c o v e r e d the w h o l e of Europe, Nor th A m e ­
r ica (Rancho La Brea, Ca l i f o rn ia ) and the c i r cun -
m e d i t e r r a n e a n bo rde r of A f r i c a and A s i a . In 
Nor th A m e r i c a g ian t f o r m s appeared in favoura­
b le e n v i r o n m e n t s : U.a. qyas and U.a. midden-
dorffi, t ha t s h o w a ce r t a i n m o r p h o l o g i c a l con­
v e r g e n c e w i t h t h e cave bear in i ts sku l ! mo rpho ­
logy. 

The name of U. priscus has f r e q u e n t l y been used 
to d e s c r i b e f oss i l and sub foss i l b r o w n bear re­
ma ins . In f a c t M U S I L (1985) s t i l l e m p l o y e s i t , 
bu t t oday t h e r e are no t t oo many reasons to con­
t i nue i ts use , because the Gay len reu th sku l l , on 
w h i c h G o l d f u s s based i t , is f r o m a no rma l b r o w n 
bear, DE BLAINVILLE (1839) and G A U D R Y (1867) 
w e r e a l ready of t h i s op in i on and G A U D R Y ( in 
KOBY 1944) w r o t e : «j 'a i cons ta tee que Tours 
g r i s d i f f e re p lus que I 'ours brun d'U. priscus, car 
no t re s q u e l e t t e d 'ou rs g r i s es t p lus m a s s i f que 
ce lu i de I 'ours brun et son h u m e r u s se d i s t i n g u e 
par une p lus f o r t e sa i l l i e de I ' ep i condy le . . . U. 
priscus pa ra i t re e t re s i m p l e m e n t un U. arctos 
de grande t a i l l e . . . » . This f ac t b e c o m e s more 
e v i d e n t w h e n the e n o r m o u s i n t r a s p e c i f i c va r iab i ­
l i t y of t h i s spec ies is t aken in to accoun t , of 
w h i c h ERDBRINK (op. c i t . ) s ta ted (p. 384): «ln 
v i e w of the a s t h o n i s h i n g v a r i a b i l i t y in s ize of 
t e e t h of U. arctos i t may be c lear t ha t t he va lue 
of f o r m u l a e or i nd ices based on c o m b i n a t i o n s of 
m e a s u r e m e n s of t ee th is a l m o s t neg l i g i b l e if 

t h e s e f o r m u l a e or i nd i ces w e r e i n tended for use 
as d e t e r m i n i n g f a c t o r s . . . " . It is e v i d e n t t ha t i t 
is an e x t r e m e op in i on w h i c h can be d i sca rded 
by r e g r e s s i o n ana l ys i s . 

4. ISSUES 

— U. ruscinensis m u s t be c o n s i d e r e d as the 
c o m m o n ances to r of all European P le i s tocene 
bears . F rom it, t w o e v o l u t i v e l ineages are 
d e r i v a t e d : one , mo re c o n s e r v a t i v e , rep resen­
ted by U. mediterraneus. had sma l l t ee th and 
a sma l l - s i zed s k e l e t o n and had l i m i t e d eco lo­
g ica l s u c c e s s . The o the r one , mo re e v o l v e d , 
w a s r e p r e s e n t e d by U. etruscus and s h o w e d 
an e n o r m o u s s ize a u g m e n t a t i o n and eco log i ­
cal s u c c e s s . 

— U. minimus s e e m s to be l i nked to U. rusci­
nensis bu t no t to U. etruscus, because of i ts 
m o r e e v o l v e d c h a r a c t e r i s t i c s . It cou ld be ta­
ken as a f i r s t a t t e m p t of t he genera l h ipocar-
n i vo rous t e n d e n c y of all P le i s tocene beers . 

•— U. etruscus appears as the ances to r of t w o 
b ig s ized e v o l u t i v e l i neages of P le i s tocene 
b e a r s : spe lo i d and a r c t o i d . 

— The spe lo i d l ineage w a s c o m p o s e d by U. de­
ningeri and U. spelaeus; bo th spec ies have 
w e l l de f i ned m e t r i c a l and m o r p h o l o g i c a l dif­
f e r e n t i a l c h a r a c t e r i s t i c s and net geograph ica l 
and s t r a t i g raph i ca l d i s t r i b u t i o n s . Both had 
an e n o r m o u s eco log i ca l s u c c e s s . 

— The w h o l e of t he a r c t o i d l ineage is less 
k n o w n because of t h e lesser f r e q u e n c y of 
f i n d s . It is a s s u m e d a m a s s i v e a r r i va l of 
U. arctos at t he W u r m beg inn ing be ing co­
lon ized No r th A m e r i c a , t he w h o l e of Europa 
and the M e d i t e r r a n e a n Border of A s i a and 
A f r i c a . C o n t i n u o u s f i nds of e t r usco id -a r c to i d 
l ike bears , c o v e r i n g the w h o l e of m i d d l e Pleis-
t oce t i m e s , suppo r t t he hypo thes i s of a con­
t i n u o u s p resence of an a r c t o i d — l ike bear 
al l t h r o u g h the P le i s tocene : U. preactos. A 
h igh l y adap ta t i ve po ten t i a l in d i f f e r e n t eco­
log ica l s y s t e m s can be a s s u m e d fo r i t , 

— A con t i nuous ( in t i m e ) , eu ropean e t r usco id -
a rc to i d bear popu la t i on p e r m i t s the U. mari­
timus o r i g i n to be p laced in the European 
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a r c t o i d s tock , w i t h o u t an as ia t i c ances to r 

be ing necessa ry . 

— It is e v i d e n t t ha t a c o n t i n u i t y of an e t r u s c o i d -
a rc to id s tock cou ld cause t a x o n o m i c pro­
b l e m s , because of e v o l u t i v e c o n v e r g e n c e , 
t h e r e cou ld appear r ema ins of a « re la t i ve l y 
m o d e r n - bear r e p r e s e n t i n g in fac t i nd i s t i n -
g i shab le f r o m tha t of an anc ien t one of t he 
spe lo i d l i neage , and s t i l l ve ry c l ose l y , re la ted 
to the c o m m o n ances to r U. etruscus. 

— The c rono log i ca l i n te rva l cove red by these 
e t rusco -a rc to i d bears does no t s e e m too b ig 
w h e n c o m p a r e d w i t h t ha t of t he U. etruscus 
( f r o m V i l l a r roya to Ven ta M i c e n a ) , and t ak i ng 
in to accoun t i ts h igh m o r p h o l o g i c a l and me­
t r i ca l c o n s e r v a d u r i s m and i ts ve ry p robab le 
eco log i ca l o p p o r t u n i s m . 

— It r ema ins a ce r ta i n n o m e n c l a t u r a l unce r ta in ­
t y : U. priscus m u s t be taken as nomen cle-
lenda. because the o r i g ina l ma te r i a l w a s f r om 
an an ima l i n d i s t i n g i s h i b l e f r o m the mode rn 
U. arctos. U. prearctos cou ld be an adecua te 
d e n o m i n a t i o n s ince it w a s es tab l i shed f r o m 
t r u e f oss i l ma te r i a l w i t h mo re m o d e r n cha­
r a c t e r i s t i c s than U. etruscus bu t mo re ar­
chaic f ea tu res than U. arctos. 
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