
Figure 13. Eucladoceros giulii from Atapuerca TD6. (1) ATA96, TD6, tall a 52, H-16, 50S-right antler, 
external view. (2) ATA94, TD6, tall a 39, H-18, 53-left D2, lingual (a), occlusal (b) and buccal (e) views. 
Cervidae indet. from Atapuerca TD6. (3) ATA96, TD6, tana 45, 1-18, bn-Ieft p4, occlusal view. (4) 
ATA96, TD6, talla 47, H-18-left M2, occlusal view. The bar represents 4 em for (1),1 em for (2) and 2 em 
for (3) and (4). 

Discussion 
The remains from TD6 cannot be attributed 
to Leptobos, the bovine species from Vent a 
Micena or Bos primigenius. The morphology 
of the horn core resembles Bison. Bison 
schoetensac.ki and Bison are too large 
and Bison from Piro Nord too smalL Gen
eral dimensions of teeth and bones resemble 
"Bison voigtstedtensis" and Dmanisibos. 

A skull from the old excavations, claimed 
to be either from TD2 (Aguirre, 1 or 
TD3 (Soto, 1987) was assigned to Bison 
schoetensacki cf. voigtstedtensis, although 
"voigtstedtensis" was already given species 
status (see 

Sher (1997) discussed the direction of 
the horn cores in Bison and noted that 
those from Untermassfeld and Voigtstedt 
are directed much more posteriorly. 
The horncores of Dmanisibos and the 

skull from Atapuerca are also directed 
posteriorly. 

The frontals between the horn cores have 
a convex transverse in Bison as early 
as in Pirro Nord. A concave transverse pro
file is present in material from V oigtstedt, 
Untermassfeld and Atapuerca assigned to 
Bison, and in Dmanisibos. 

Bison from Pirro Isemia, Mosbach 
and other localities have relatively wide 
skulls. The skulls from Voigtstedt, 
Atapuerca and Dmanisi are relatively 
narrow. 

Sher (1997) discussed in detail the robus-
of the metapodials; they are very 

robust in Eo priscus, robust in B. schoetensacki 
and Bison from Pirro Nord and more slender 
in Eo mennen. Robust metapodials are 
derived. Dmanisibos has small and slender 
metapodials (Vekua, 1997). Material from 

so 

50 

Figure 14. Bivariate plot of length (L) versus distal width (Dip) in metacarpals of lVlegaloceros and 
Eucladoceros. The line indicates L=5 DTp- Eucladoceros. Oblique crosses=Eucladocero5 from TJpper 
Valdarno (IGF). Asterisks=E. giulii from Untermassfeld (Kahlke, 1997). Crosses=E. giulii from Venta 
lViieena ("Praemegaceros solilhacus" of Menendez, 1987). Letter "X"=E. giulii from Atapuerca TD4. The 
average and ranges (n= 3) for Apollonia-l are indicated ("lvIega/ocel'Os sp." of Kostopoulos, 1997). 
iVIegaloceros verticomis and (=?) M. solilhacus from Tri111-111ingham (open triangle pointing downwards, 
Azzaroli, 1953), Voigtstedt (solid triangles pointing upwards, IQ'\I(7), Sussenbom (solid triangles pointing 
downwards, IQW) and Soleilhac (open triangle pointing upwards, MCP). Diamonds=lWegaloceros 
dawkinsi (?) from Mundesley (solid diamonds) and Sidestrand (open diamonds); data from Azzaroli 
(1953). Dots = Megaloceros giganteus from Europe (data from Lister, 1994). 

latest Late Pleistocene of Apollonia-l, 
to Bison sp. (Kostopouios, 1 

metapodials of a robusticity comparable 
from Pirro :Nord and Bison 
and of a size irltermediate 

between these two taxa, suggesting u'1at 
three forms might belong to a single 

with increasing size but with stasis 
the iocomotor apparatus. A 

cannot be calculated for the meta
from TD6, but their small distal 

v;;dLh suggests that the were 
slender. Th~eir distal width is 

;' :!tside the ranges of B. schoetensacki and 
lower limit of Bison from 

directed horncores, concave 
and slender meta

primitive characters m the 

found after the derived charac-
ters appeared at Pirro Nord :md Apollonia-l. 
This might be explained by variability. How
ever, the fact that these primitive characters 

. ~ .. occur lH L)'manlSl geor-
Burchak-Abramovich & Vekua, 1992), 

U ntermassfe!d 
Voigtstedt (Bison 

menneri Sher, 1997), 
Fischer, 

1975) and suggests that Lhese 
bovines are closely related and different from 
the B. schoetensacki and Eo lineages. 
The early evolution of Bison and similar 
forms is still poorly kl1~own. Pending a 
revision of early "Bison," the TD6 material 
is here provisionally to Bovini cf. 
"Bison voigtstedtensis." 

The morphologies described above 
(whether representing distinct species or 

"primitive morphologies" within 



Figure 150 Bovini cf "Bison voigtstendtensis" from Atapuerca TD6. ATA95, TD6, G-17, 144, z=508-tip 
of horn core. The bar represents 2 cm. 

the Cromer ('JViegank, 
into account, the small bison-like 
from TD6 suggests a late or an 
Mjddle Pleistocene age. 

Conclusions 

The ungulates from Atapuerca TD6 include 
cf. altidens, etruscus, 

Sus scrofa, Dama nestii? ·uu\UCHI,oU;'Yt"olS. Cer-vus 
Eucladoceros 

and Bovini cf. "Bison 
S. etruscus, D. n.? vallonetensis and "Bison 

are late Early and/or early 
Middle Pleistocene elements. Sus scrofa and 

Cervus seem to have entered Europe 
the late Pleistocene, E. 15 

known from the late Early Pleistocene. The 
presence of a stenonid is 

Pleistocene age, CL)'H.ldUllll£ 

that situate TD6 between 
the Event and Brunhes 
Assuming a younger age would extend the 
known range into the Ivliddle 

this has 
and its full 

range may not yet be known. 
Although the ungulates are suggestive of a 
latest Early Pleistocene age, they do not 
conclusively rule out an earliest Middle 
Pleistocene age. 

Several of the taxa found in TD6 are 
considered to be part of the interglacial 
faunas in central Europe (Dam a, Sus) and 

l-::;~gure 16. Buv-jni cf '~Bison voigtstendten,)is~~ f1'o['11 Atapuel'ca 7D6. (1) ATA94) TD6) talla 37, 1-18-~~]eft 
~ occlusal (a), lL'1guaJ (b) and buccal (e) views. (2) ATA94, TD6, 1-3 (capilla), 19-right P 4' occlusal 

iinguaJ Cb) and buccal (e) views ° (3) ATA95, TD6, talla 40/41, H-17, 174-right lvi" first lobe, 
'ingual view. (4) ATA94, TD6, H-18, talla 38, 19-distal metacarpal, anterior view. (5) ATA95, TD6, 

7, tall a 40/41, 69-right P", occlusal (a), anterior Cb), buccal (c), posterior Cd) and lingual ee) views. 
(6) ATA94, TD6, H-17, talla 38, 19-1eft P2' lingual (a) and buccal. Cb) views. The bar represents 2 em 

(1-3) and (5-6) and C1Tl for (4). 

taxa are lacking. The fauna 
does ~0I in.dica!e an 

glacial taxa include 
and Ovibos moschatus. such 
and extended their ranges 
the during 

Ovibos 
their "glacial" adap

o'.;2L(,mS or life style gradually during the 
and Late Pleistocene, Both 

",raeovibos and Hippopotamus are found in 
Early Pleistocene of Vent a M.icena 

Navarro, 1992); certainly no 

"Cold taxa" are not known from 
,,), >ept from the Cantabrian Cordillera and 

late in the Pleistocene 

Imown from a number 
from cave art (Arsuaga Ferreras & 

1 . P"s far as I can all of 
these localities are from the Late Pleis
tocene. The same seems to be the case with 
1vL (Aguirre, 1 , The com
position of the micromammal faunas sug
gests that Spain had a milder climate than 
Europe north of the Pyrenees 
the Pleistocene (Sese, 1994). The 
record of a lemming from Spain 

is based on a single tooth 
from the Late Pleistocene, from an assem
blage that otherwise does not indicate cold 
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Figure 17. Bison, "Bison" and Bas lower premolars. The upper part of the figure gives maximum length 
(DAP)-maximum widt.h (DT) bivariate plots. Bos primigenius from Pag!icci (dots; DSCGPF). Bison from 
Pirro Nord (crosses; IGF), Ivlosbach (oblique crosses; NMM) , Isernia (asterisks: DSCGPF) and 
Soleilhac-Blanzac (triangles pointing downwards; NMB). (Bovini cf.) "Bison voigtstendtensis" from TD6 
(triangles pointing upwards), Voigtstedt (three pointed stars; IQW). Means and ranges of "Bison" from 
Venta Micena (Moya Sola, 1987, n=7 for P 2 and n= 12-14 for the other premolars). 
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Figure 18. Distal widt.fJ (DTd) of Bison and "Bison" metacarpals. Provenance of data as in Figure 17. 

conditions (Sese, 1994). All this suggests 
that did not have a great 

and 
Middle 

rnammal community 
not in the Early and 

Pleistocene. The "interglacial" 
fauna seems to have had CA'll'LH,lUJlll/ In 

by glacial cycles. 
DeneH & Roebroeks (1996) 

hu~mans have 
into southern Europe 
years ago, as and 

so might human 
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1 Material and abbreviations 
of ineasuretnent§ 

p,,}I'}reviations of measurementso 
P Antero-posterior diameter in teeth 

or bones. Bones: DAP p proximal, 
DAP pf proximal facet, DAP d distal, 
DAP elf distal facet, DAP m minimal. 
Teeth: DAPb basal, DAPo occlusal. 
Antler: DAPb DAP measured just 
above the bl.lr~5 DAPr DAP of 
burr. 
Lingua-labial diameter in incisors. 
Meso-distal diameter in incisors ° 
Transverse diameter 
Bones: DT p proximal DT el distal, 
DT elf distal facet, DT ill minimal, 
Teeth: DTa anterior lobe, DTp pos
terior DTpp third lobe in M3. 
Antler: DTb measured above 
burr, burr. 
Height. Bones: Ha, anterior, H ext 
external, Hint internal. Teeth: Hla 

labial, lingual. Antler: distance of 
the first bifurcation till the burr, H ext 

external, Hint internal (measured 
m two ways: from below the 
burr and from the top of the burr) ° 
In the index lOOHex/DAPb , the 

used. 

L of a bone. 
R Diarneter in the distal pa:rt of a rru~ 

merclS, measured at different 
etc.) 

measurements of teeth are 
DAP x DT, as DAP x 

or as Di',Po/DAPb x DTa - DTp (for moo 
stance 23·5/22·9 x 12·3 - 1 . For 
measurements are at the occlusal sur
face, at half the height of L~e crown and 2 em 
above the base (for instance: 25 ° 3/25·1/ 
23·4 x 15°7/15,6/14·9 - 15·6/15·4/14·n In 
such formula, or indicates that 
measurements could not be taken because of 

or wear (- or that were not 
taken for another reason C ,), for 
the tooth was partially covered by sediment 
or bone. 

Material 

Equus cf. altidens 

ATA94, TD6, G-16, tana 
left 34·5/33·5/33·5 

160 Unworn 
x 0 .125,6/25 

H=29'1, Protocone 0 .19,2/9·2. 
ATA94, TD6, H-17, talla 38.9. Three small 

fragments of a P x or 
H-16, talh 40-41,274, 

ment of left DX. 
ATA95, TD6, G-17, talla 40/41. Third 

anx forelimb. L basal 
DT >71,1, width offacet DAP pf--' 
DAP p - -, angle ± 50°. 

ATA95, G-18, talla 
D3/4. 33.9/31 0 2/31.2 x 
H>22·9, Protocone 9,1/ . .I . . , 
1-211 protocone type 
hypoconal constriction, 
wide parastyle, narrow mesostyle. 

ATA95, TD6, H-16, talla 4, 77. Left 
25 0 5/24.8 . . x 25,1/25·7/ . . , H>60, Proto
cone 9,5/9,2/ .. , PI 37/37/ .. , 



of the 37·1/37·1134'8 x 12'8/14·51 
12·6 ~ 15·8/17·2/1 H> 
knot 16-5/17 ·1/1 Preftexid Post~ 

flexid 1 type 7 linguaflexid, extremely 
shallow ectoftexid with caballinid. P 3: 

DTp 19'0/18'9/1 Post-
type 7 ectoflexid. P 4 

111 30·1129·4/28·2 x 17·11 . ./ 
.. ~ 17·6/ . ./.., H>77'2, Double knot 
17 ·7118·2/1 Preftexid 9'0, Postftexid 
± 14·0 (partially covered sediment), 
type 2 linguaftexid, type 1 ectoftexid, no 
pH cabaUinid. 

ATA96, TD6, G-16, tall a 40-41. 
Lingual side of the left upper P or M. 
H>30, DAP ± 24, Protocone 9,7/- -/9'7, 
PI ± protocone type 3/4. 

ATA96, TD6, 302, talla 50. Left 
. 24,7/- -/25,2 x 26'8/- H> 
Protocone 11,71- -I .. , PI 47/- -I . . , 

0-3-2-0/0, protocone type 3/6, no hypoco-
na~ constric~ior:, nor 
and convex parastyle, wide mesostyle. 

ATA96, 1-16, talla 53, 298. Left 
of the same individual as ATA96, 

1-16, 27·2/27·6/25·2 x 
15·5/18·9116·4 ~ 14'0/16'2/14'2, H>64, 
Double ~'lot 15'4/17·4/15'7, Preftexid 
6'9, Postftexid 8'3, type 1 linguaftexid 
with V-shape until near the bottom (where 
it nearly touches the ectoftexid and turns 
convex), deep ectoftexid type 6, no pli-
caballinid. 

ATA96, TD6, 1-18, talla 48, 82. Left 
27-6/27'8/25'5 x 16'5116'4115'0 ~ 15·9/ 
1 H>53, Double knot 15-7/16'8/ 

2 

1J"l<U."Hh, hind limb. L 50'1, dorsal 
widrh - -, width off'acel 

40-45°, 
ClrCUlnfcrt:n(,e _L ~ I"J~ 

~ J.L-J< 

Fragment of 
H-16, taUa 51, 481. 

facet of a third 

TD6, H-18, 
29,01- -/28,6 x 28-6/-

150. Right 
H>42'2, 

protocone 6,8/- 1-3-3-111, 
protocone type 4, but short and square, 
hint of a hypo conal constriction, no hy
poconal islet, wide para and mesostyles. 

ATA96, TD6, ta11a G-18, 132. Root of 
left ex. 

ATA96, TD6, 1-18, talla 65. Fight D) 
germ, central fragment. 

ATA97, TD6, H-16, talla 54, 548. Left M 3 -

30'9/33'2/31'5 x 12'9/12·8112·7 ~ 11·3/ 
11'3/11 H>61'5, preftexid 8'1, post
fiexid 8'3, double knot 13·6/15'0/14·3. 
Type 5 linguafiexid, but reaching the 
ectoftexid and therefore slightly "de
formed", type 5 ectoftexid, entering the 
isthmus, no pli-caballinid. 

ATA97, TD6, G-16, ta11a 54, 333. Left 
astragalus. Internal length ;:::: 55,3, DT p 

;::::42·2, DTd 49'0, DAPd facet 35·1. 

Stephanorhinus etruscus 
ATA95, TD6, H-16, tall a 40-41, 165_ Left 

P3/4, anterior lobe. DTa >19·1. 
ATA95, TD6, H-16, tall a 40-41, 195. Left 

39·1 x 17·5 ~ 20·1. 
ATA95, TD6, H-17, talla 40-41, 127. Left 

M lIZ , antero-buccal side damaged. DAP 
>45·2. 

ATA95, TD6, G-16, ta11a 40--41, 132_ Left 
D2_ 34·8 x 31·2 ~ 30·6. 

ATA95, TD6, G-16, tall a 42, G-16, 154, 
Fragment of upper cheektooth. 

TD6, H-16, talla 290. Left 
, antero-buccal fragment. 

Left astra~ 

G-165 taHa lB 

with the alveoli 
7·5. 

TD6, 1-18, talla 40. Right maIl-
10·7 x 6'6; P3 

14·9 x 
P2 

P 4 13·4x 
17-5>< 11-9-11-4. 

116_ 

,::,::;t31 humerus, facet 4'5, Rl 
23'1, R3 28'1, R4 21·1. 

1-16, tall a 38, sc. Left M X 

1/,. x 19-6 ~ .. , Hia >18·1. 
TD6, G-l?, taHa 6. Left 

'3.1iculo-boid. DAP DT 33·3. 
TD6, I-16. Right lunar. DAP 

DTd 1 Ha 1 Facet 

::aHa 37, 8, z==486 . 

DAPp DTp 

talla z=51O. 

38, 12_ Dorso-

tp,Y,_nr()Y),,-n,,, part of !efe metatarsal. 
TD6, H-18, tall a 40-41, 76. Right 

radius. DTp >39·5. 

antler. DAP,. 
Dl~b 369, 

maid from behind the external side of q left 
first L 1 DAP 10'7, DT 6·7. 

G-l 7, talla 4Q-41, 207_ 
mandible with much vvorn 
15'3/15-3 x 10-7 ~ 11 19·4/19·4 >' 
12.8 ~ 12_2. 

ATA95, TD6, G-17, talla 197_ Left 
naviculocuboid. DAP 28'1, DT31-8, 

ATA96, TD6, H-16, talla 385. Lefc 12 , 

DT HMD DLL 56, H --, 
DMD root DLL root 4·6. 

TD6, H-16, tall a 739. Proximal 
part of a left first DT p 17·1. 

G-17, talla 52, 143_ Para
cone of right l\/!x. 

?ATA96, 1-17, taHa 45, 109. of 
the tine of an antler. 

G-17, taHa 52, 360. Left 

339. Proximal 
part of left first DAPp >22'7) 
DTp 7-L 

TD6, G-17, tall a 288. Distal 
part of left third 

found while wet sediment for 
micro-mammals. 

I-18, 77. Left and 
basal part of antler. Pedicle: DAP 
DT 37·5. Antler: DTb >36-4. 

H-17, tall a 215. 
ment of mandible. 
DT>14·3. 

ATA97, G-16, talla 323. Left 
third llc',,,u,acLA. DAPp >21·6/> 9'1, DTp 

L 41·3. 



>31 

40-41. 69, 
of a first 

rr!ent of the shaft of a rnetatarsaL 

below the burr: 57,4 x 
::0: 67 ,2x above the burr: 

60,3 x 55'5, brow tine 35,2 x 
bemE: -- x ::0: 40<4 H ext 

1275/115·7. 

G-17) talla 4L 
17·9 x 9·7, 

talla 450 

:Bovini cf ~~ Eisen 

Distal 
DAP 

ATA94, 1-18, tall a 37. Left 20·8/ 
18·8 x 10·7. 

68. SesElloid 
from behind the internal side of a left fir::;t 
IJL,"ld111L L 

43. Distal 
fragment of a right first fJ"O.Wl1.'", 

TD6, H-18, talla 39. Fragment of 
(probably) a right parietal. 

G-18, taIla 
!\llX or 

z;::~508. 01: 

158. Dis- historisches 

~Jationaall..Jatu_urhistorisch 

de CieHclas 
NMB=Natur

NlvIM= 
Maim. NM'X/ == 
Wien. NNlviL:::: 

Leiden, 
UCEL:::: 
UCl'v'l=c: 
Madrid. 
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