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of 
lo\vs van der 

distal metapodials, sesamoids 
etc., refers to the relative to the axis 
of the fool, A "right phalanx" is a phalanx of 
the fourth toe in a right foot or phalanx of 
the third toe in a left foot. These phalanges 
cannOl be In 
Measurements are generally taken as indi
cated van def Made (1996). Measure
ments of are according to Eisenmann 
et al. (1988). DAP of teeth of :St,eD!ftO£no'rfl1:n~ts 
are taken. at the base, 
ITlolars and 

in upper 
m the lower. All 

measurements are given m millimetres, 
unless otherwise indicated. 

When comparisons are made with 
material from other localities, eIther a bib
liographical reference is or the abbre
viation of the institute where that material 
was studied (Appendix 2). The stratigraphi
cal of these localities is indicated in 
Table 1. 

System.atic§ 

Order Perissodactyla Owen, 1848 
Family Equidae Gray, 1821 

cf. altidens Von Reichenau, 1915 

cr."';"t",,,, and !:mnnnY7 

Lower cheek teeth with lingua
flexids 1). Upper cheek teeth with 
small protoconeL The molars have slightly 

protocones than the premolar, but 
this is normal in molars. The number of 
plications is generally low in all cheek teeth. 

A series of three lower premolars is rela-
large and moreover has the enamel of 

the fossids slightly more (Figure 1). 
Plications are variable and the size of all 
teeth from TD6 are within the range of 
Spanish material assigned to stenonis 
and E. altidens 2). At present there 
are insufficient "'i'JUHU.~ to assume the pres-
ence of more than one 
TD6. 

speCIes m 

1\:zhl~ "I"h? t!"£R' t~)Lt auii 
their stratigraphical and geographical positions 

Upper 
Pleistocene 

Middle 
Pleistocene 

Biczone Localities 
bAN unit 

Paghcci (Italy) 

Pinilla del Valle (Spain) 
Weimar-Ehringsdorf (Germany) 

Atapuerca & 
'Mundesley' (UK) 
'Sidestrand' (UK) 
'Trimingb,am' (UK) 
Loreto (Italy) 
Siissenborn (Germany) 
Cullar de Baza 1 (Spain) 
Petralona (Greece) 
Isernia la Pineta (Italy) 
Mosbach 2 (Germany) 
Voigtstedt (Germany) 

0.78 Ma Westerhoven (Netherlands) 

Lower J'.1mQ 3b Atapuerca TD4-6 (Spain) 
Pleistocene Huescar 1 (Spain) 

Upper 
Pliocene 

MrnQ 3a Le Vallonet (France) 
Soleilhac (France) 
?Blanzac (France) 
Untermassfeld (Germany) 

L07 Ma Mosbach 1 (Germany) 

MmQ 2 Apollona-l (Greece) 
Pietrafitta (Italy) 
Pirro Nord (Italy) 
Venta Micena (Spain) 

1.4 Ma Selvella (Italy) 
?Lachar (Spain) 

l'vlnlQ 1 II Tasso (Italy) 
Casa Frata (Italy) 

1.77 Ma 'Upper Valdarno' (Italy) 

lVlN 17 Matasino (Italy) 
Olivola (Italy) 
Tegelen (Netherlands) 
Seneze (France) 

IviN 16 Huelago (Spain) 
Ponte a Elsa (Italy) 
Montopoli (Italy) 

Stratigraphy mainly after Agusti et al. (1987), appro:,;
mate ages of the lower limits of the units updatc;d. 
Question marks in front of a locality indicates rJ-:'
certainty about the position. Locality names betvvet'~n 
quotation marks indicate that the material comes fI'{:<n 
more than one stratigraphical level 

1 2 

3 4 5 

6 

;',!;';'1re 1. Equus cf. altidens from Atapuerca TD6, occlusal view of cheek teeth. (1) ATA96, TD6, 1-16, 
53, 298-!eft Ml/2' (2) ATA96, TD6, 1-18, tall a 48, 82-left Ml!2' (3) ATA96, TD6, H-17, 302, 
50-left M1I2. (4) ATA96, TD6, G-16, 239, talla 40-41-lingual side to left upper P or M. (5) 

ATA96, TD6, H-18, I 50-right p3!4. (6) ATA95, TD6, talla 53, 1-16, 300--1eft P2-4' The bar represents 
·.lln. 

linguaflexids, as in the TD6 teeth, 
for stenonid horses, whereas 

linguafiexids are typical for cabal
loid horses (Forsten, 1992). The large Equus 
suess,nbornensis is placed either in the cabal

group (Alberdi et aI., 19950£), or in the 
stenunid group (Forsten, 1988). Equus bres
san:;.. large, and the remaining European 
stel'tc;:;.id. horses are of small size. 

/,lberdi & Ruiz-Bustos (1989) and 
et at. (l995a,b, 1998) m 

taxonomical variants, a long line-

age comprising E. stenonis-E. altidens. The 
subspecies "granatensis" (type material from 
Venta Micena), was first included in E. 
stenonis and later in E. altidens. Azzaroli 
(1990) suggested that the horse from Vema 
Micena is E. altidens. Guerero-Alba et al. 
(1997) included the material from Vent a 
Micena in E. which they considered 
an immigrant that replaced E. stenonis. Both 
species are similar in size (Figure 2), in 
plication formulae (van der 1999) 
and in protoconal indices. A consensus 
seems to be growing that E. altidens is the 
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Figure 2. Length (measured 2 em above the base) of the molars and premolars of stenonid horses. 
Huelago Carretera=E. s. livenzovensis; Lachar, Fuensanta & Venta Micena (all Spain, Lower 
Pleistocene) =E. s. granatensis; Huescar I (Spai.n, lower Middle Pleistocene) =E. s. stenonis intermedio 
granarensis-altidens; Cullar de Baza I=E. alridens. Data and taxonomy from Ivlarin (1987; average and 
range of upper teeti" from Vema Micena) and Alberdi & Ruiz-Bustos (1989; remaining data). 

small stenonid horse present in Europe 
between 1 and 0·5 m.y.a. 

In view of the difficulty m separating E. 
altidens from E. stenonis and other sl1.iall 
stenonid horses, the equid from TD6 is 
assigned to E. cf. altidens. 

During the early lvliddle Pleistocene 
caballoid horses became dominant and 
stenonid horses declined in Europe, but did 
not disappear 1988). The pres
ence of stenonid horses in TD6 is thus not a 
good biostratigraphical indicatoL 

Rhino bones and teeth from TD6 have a 
that is common in 

hinus (Figure . The astragalus is small 
(Figure 4) and has a narrow width com
pared to its height; S. hundsheimensis and. 
S, have and relatively 
wider astragali. 

Discussion 
Guerin (1980, po 803) placed Atapuerca 
his zone 24 and assigned fossils (including 
specimens from TD), shown to him by SOlO, 

to Dicerorhinus hemitoechus. Soto (1987) 
described rhino remains, which he stated are 
from TD3, as D. hemitoechuso Cerdefio 
Sanchez (1988) described largely the same 
material after a comparison with the 

of zone 24, assigned to D. hemi· 
wechus. Cerdefio (1 updated the generic 
attribution, and suggested that the material 

~;;,gure 3. Stephanorhinus etruscus from Atapuerca TD6. (1) ATA96, TD6, G-18, mila 52, 445-1eft 
,stragalus, anterior (a), external (b), posterior internal (d), distal (e) and proximal (f) views 0 (2) 
!\TA95, TD6, G-16, talla 40-41, 132-left ,occlusal view. (3) ATA95, TD6, H-16, mila 40-41, 

'f5-1eft D" occlusal (a), buccal (b) and lingual (c) views. The bar represents 4 em for (1) and 2 em for 
and (3). 

hernitoechus comes from 
(other localities at Atapuerca) and 

upper lev~ls of ~Jhile Cerdefio 
assigned rhino remains from TD4 to 

Sotl'uscus. Fortelius et ai. (1993) doubted 
Ce',kilo & Sanchez's (1988) determination 

hemitoechus and assigned the material 
but also noted resem

bbncc:s to S. etruscus. D. hemitoechus played 
in discussions of the age of TD6, both 
(Aguirre, 1989) and after the recov-
Homo in TD6 & 

collected material from TD4-6 is 
S. hemitoechus 

younger S. hemitoechus seems to 
and a mandible from TD4 has 

large premolars and a small M3 
(Figure 5), like the former and unlike the 
latter It assuIT!ed here that there is 
little time difference between TD4 and 
TD6, and the material from both levels is 
believed to represent the same species. 

S. etruscus of the Early Pleistocene was 
S. hemitoechus of the late 

Middle Pleistocene. The transition is not 
well documented, but may have been 
anagenetic. The presence of S. etruscus in the 
lower part of the TD sequence is suggestive 
of an Early or Nliddle Pleistocene age. 

Order Artiodactyla Owen, 1848 

Linnaeus, 1758 
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Figure 4. Length cf thre astragalus of Stephanorhinus. Data on S. etruscus, S. hundsheimensis and S. 
hemitoechus from Fortelius et al. (1993), S. hundsheimensis from Hundsheim (crosses; IPUW) data on 
Pietrafitta from Mazza et al. (1993), Voigtstedt from Kahlke (1965), Siissenbom from Kahlke (1966) 
and \veimar-Ehringsdorf from Kahlke (1975). The latter locality has both S. hemitoechus (crosses) and 
S. kirchbergensis (dots). 
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Figure 5. Basal length (DAP) of P2' M J and M3 of Stephanorhinus. Provenance data and symbols as 
in Figure 1. Averages, standard deviations and extremes indicated for the three species. 

and rnmlvH"1wm 

(Figure 6) has a length/width 
index of 185. Sus strozzii (Figure 7) has wide 

premolars and 
with 

Sus scrofa has 
higher values 

narrowel 
for thi'i 

6. Cervus elaphus from Atapuerca TD6. (1) ATA94, TD6, G-l7, tall a 38, 4 I-right P3' occlusal 
,!mgual (b) and buccal (c) views. Sus scrofa from Atapuerca TD6. (2) ATA94, TD6, G-16, tall a 39, 

-: >-left occlusal (a), buccal (b) and lingual (c) views. Dama nestii? vallonetensis (Capreolus?) from 
." ,puerca (3) ATA94, TD6, J-IS, tall a 37, 3-shaft of metatarsal, anterior (a) and distal (b) views. 

bar represents 1 em for (1), 2 em for (2) and (3). 

D;':,c, :"wn 
In Pleistocene of P'''~,~r'''' two species of 
SEl(;'; e::.'e known: Sus strozzii is 
thf' of the Early Pleistocene 

d.ey Made & 

Cervidae 1821 
.'~ -q • nestn. vattonetenslS De 

1988 

and "~'""'"~"-"~'"" 

The remains differ from Cer'vus and re
recent Dama (Figures 8 and 9); the 

a low and "inflated" shape, the antlers 
cather smooth surfaces and and 

tines, The bifurcation of brow tine 
main beam in the antlers from TD6, as 

in those from TD4, is 
col:: the burr (Figures 10 and 1 

The last three speCImens in the list of 
material (Appendix 1) have been attributed 
to Capreolus sp. (Carbonell et . The 
fragment of the shaft of a metatarsal 
6) of cervid morphology from TD6 is 

smaller than the metatarsal of a 
recent The bone surface sug-
gests Lhat the bone to a 
individual, The magnum. and 
from TD6 are slightly than recem 

This material is here considered 
insufficient of the presence of the roe 

and is only tentatively to the 
present taxon. 

Discussion 

A.ntlers described and as Darna cf. 
clactoniana (Atapuerca oc = old collections in 

11) are said to be from TD3 
PL 16, Azanza & 

Sanchez (1990) assigned this, and older 
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IT10l'e 

In 

late P1iocen·e and Pleistocene. 
inch ... lde antlers v.;ith 

eriented bean'1s 
bet"'.leen 

and brovv 
tine and 

a distance of rhe bifur-
cation of the brow tine and main beam to 
the burr (Figure 
Figure and 

youngest 

as in 

age, the oppo
appeaL In the 

such as from Tegelen, show more variation 

datna instead of (0 Da;na or Darna clactDn~"-· 

criteria seem to vary froIn author to 
8util0f. 

Kahlke (1 included in "Cervus J
' nestii 

vaUol1etensis material 
cene localities L,e 

Casa F'rata and 
increase Hi the YOUllger 

TD4 and TD6 have the first bifurcation 
L~an in Pinilla 11) and in 

undescribed materiai from Bilzingsleben, 
to the same taxon. T:he TD4 and 

TD6 remains show closer affinities with 
"C." 11. vallonetensis. 

The material frorn TD6 and TD4 is here 
to the genus Danza and to the 

vallonetensis. Whether or nor 
designation to the species nestii is more 

Fig,nre 8. DanUI nestii? ·valfonete.usis from AtapuerC8 TD6, TD65 2:-18, talla 
bar repre:.;~nts 2 

":~O--right il18.r:dible 
buccal (3), occlusal (b) and lingual (c) 

needs further 
the TD6 and TD4 
Dama n vauon-

n.? vallonetensis suggests a late 
Pleistocene age for TD4 and TD6. 

1997 

anterior tine 
burr aEd is 

This 
brow tine. The main 

backvvards at the place of 
In these characters the 

an antler from TD4 
Pl. 1, Figure 1), 

from Untermassfeld 
41, Figure 2) and the 

Apollonia-l assigned to 
(Kostopoulos, 1997) in general 

cross~section, 

is 

the TD6 
vviu~in the upper ranges 

Ivlicena 

tooth fans 
of " ~" from 

2nd '\lenta 

A first phalanx is wider than 13 specimens 
of C than 12 speci-
rnens from 
A third phalanx is also intermediate m size. 
The phalanges from TD6 resemble those 
from TD4 in proportions, The other limb 
bones from TD4 are all 

to those of 



Figure 9, Dama nestii? ,vallonetensis from Atapuerea TD6, ATA95, TD6, tall a 42, 1-17, 74-right shed 
antler, internal Ca) and external (0) views, The bar represents 2 em, 

Discussion 
The remains from TD6 and TD4 suggest 
a deer the size of the Pliocene-Early 
Pleis~ocene Eucladoceros or the pre

Middle-Late Pleistocene 
Lister) 

antlers wiL.~ flattened brow 
tines are 

to 

1 
former group are now considered to be 

The latter member of 
this group and is smaller in si.ze, l\lL f2Z,,,alU,n£o 

has large and robust 
1 "Limb bone 
a flattened brow tine indicate that the TD4 
and TD6 remains to a different kind 
of cervid, 

The forms from mainl<],nd 
to the "Ai. verticomis 

include M. solilhacus (a senlOr syno, 
lvi, dawkinsi and 8 nym of M. 

number of forms L.~at are 
ered to be synonyms or 
dawkins'i lacks 
character that Azzaroli (1953) believed to be 
a reduction, In Soleilhac 
antlers with and without a brow tine occur, 

to a later 
solilhacus 

tllat NI dawl?z"nsi is no separate 
of M. solilhacus, East 

author suggest that 
stronger in the younger ~alH!J"~'" 

for more than one 
"lvl. verticor:.il'i-': 

Ull,~llCU and the variation 
antler be 

in a single All 
to this group are robust 

14), The relation to the 

Hext 

10, The ',)',ray of measuring H (distance lower 
"f the burr-first bifurcation) and DAp (antero

diarneter above the burr) in deer antlers H ext 

2"?'2-asured at the external side. 

p;,(~;stocene "NL boldrini" described by 
AL~)roli & Mazza (1992) is not quite dear. 

metapodial from TD4 and the 
from TD4 and TD6 are more 

Vos et al. (1995) and Kahlke 
three species of Eucladoceros from 

of localities correlated with MN 17 
1 by Agusti et at. (1987), and 

older than 1,41\1.8.. 
small and slender 

The metapodial from TD4 is 
longer than those of these species 

11). 
(1997) described the species 

from Untermassfeld and 
material to this species from other 

Pleistocene localities, including 
Micena, Wiirzburg-Schalksberg and 

Doubtless, the large deer from 
assigned by Kostopoulos 

sp.", belongs to the 
lineage. The deer from these localities 

been assigned to species of 

their homologues in E giulii. 
E. 

a 
arnount of material from localities 111 

Spain, Greece and Georgia can 
a~;H""Heu to this specieso All these locali-, 

ties are late Early Pleistocene, suggesting a 
similar age for TD4 and TD6. 

Cervus Linnaeus, 1758 

The P 3' (Figure 6), incisor and limb 
bones belong to a species intermediate in 
size between Dama and most Megaloceros 
species. In TD4 an antler with a bez tine 
typical of Cervus elaphus was found. 

Discussion 
Pleistocene deer that are larger than Dama 
and smaller than most of the Megaloceros 
species include Cervus, SaVInI 

and Eucladoceros, M, savini from Cullar de 
Baza and Siissenborn and Eucladoceros have 
a large P 3 relative to the other cheek teeth. 
The specimen from TD6 is too small for 
M, savini and Eucladoceros, but is within the 
ranges for Cervus elaphus. 

In early samples of the distal part 
of the antler is simply bifurcated instead of 
having a "crown" of several tines. This form 
was named C. acoronatus. Nowadays, it is 
considered by most authors to be a chrono
subspecies, C. acoronatus (Lister, 
1990; Di Stefano & Petronio, 1995), Distal 
parts of antlers are not Imown from Ata
puerca, so an attribution to subspecies is not 
possible, Probably one of the oldest records 
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Figure 11. The position of the first bifurcation in antlers of Dama-like deer. The values indicated in the 
figure represent the index 100 HejDAP, where Hen is the distance from below the burr to the bifurcation. 
The localities are in approximate stratigraphical order from old (below) to young (above): Momopoli 
(IGF), Ponte a Elsa (IGF), Tegelen (NNML, TMH), Olivola (IGF), Matasino (IGF), Valdamo (IGF), 
Casa Frata (lGF), II Tasso (IGF), Lachar (IvlNCN), Selvella (IGF), Val di Chi ana (IGF), Atapuerca, 
Pinaiila del Vaile (UCM), "Recent" (includes mainly individuals from the Doihna reserve, Spain 
[EEDS], as well as specimens from other localities in Spain [MNCN] and Austria [NMW)). The upper 
Valdarno sample inciudes specimens from several levels which lack exact provenance data. Types 
indicated as crosses (Tegelen, rype of Ca-vus thenanus, Ponte a Elsa, type of Pseuaodama lyra, Valdarno, 
type of Dama nestii and Val di Chiana type of P. jarnetensis). Approximate values indicated with arrows. 

of an acoronate cervid is from !viosbach 1, a 
within or below the Jaramillo Event 

& Tobien, 1987). Cervus 
indicates that TD6 should be dated from late 
Early Pleistocene to Recent. 

Cervidae indet. 

may 
morphology of 

shows that the teeth are cervid: the 

inflated and its upper part curves 
much lingually; the paracone was very low, 
lower than in the deer of the Ivfegaloceros/ 
Eucladoceros group. \X7hat remains of the 
styles along the paracones of the cheek teeth 
is not pronounced, unlike in Alces. 

The teeth are much than the homo-
logues of E. and M. soleilhacusl 
verticornis and are even large compared 
to specimens of Ivf. especially 
the p4. 

lOWer limit of the crown does not undulate Discussion 
unlike in Bovinae. The lower part of Large Pleistocene cervids include the 

the buccal yvall of the paracone has an group and Alces. 
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I"-'igure 12. "Variation in size of L.~e 1'v11 and 1VL2 in the Da;na-like deer. Sizes in mm. D}'a.Pb is the lengu'1 
(measured at the base of the crown). Localities in approximate stratigraphical order from old (below) to 

~'uung (above)o Provenance of the GaLa as in Figure 11. The Valdarno sampie might include SOine specimens 
the smaller Croizetoceru-s rI]11l0SUS; a specie~ that is also present in Montopoli, IVlateriEI from lV!ontopoli; 

Ciivola, Matasino, Valdarno, II Tasso, Casa Frata and Selvella in IGF, from Pinilla del Valle in the UCM, 
foom Atapuerca in ME or temporarily in the MNCN, and recent material from Spain in MNCN. 

size makes it unlikely that the 
specimens belong to any cervid of the 

first group, save for M. giganteus. However, 
teeth seem to haVe lower crowns. What 

of the morpholog'y differs from Alces. 
;)resent this material cannot be assigned 

species. 

1821 
"Bison voigtstedtensis" Fischer, 

than Bos. 
lower cheek teeth have a bovine 

(Figure 1 . The P 4 is larger 
bovines from Venta 

Both P 3 and P 4 are larger 
chose of Leptobos (specimens m the 
not indicated in Figure 17) and 

Bison from Pirro Nord and Soleilhac
Blanzac, smaller than those of Bison 
from lviosbach and lsernia and are close 
in size to the premolars of Bison menneri 
from Untermassfeld (Sher, 1 "Bison 
voigtstedtensis" from Voigtstedt (Figure 17) 
and Dmanisibos from Dmanisi (Vekua, 
1997). 

The distal width of the metacar-
pals from TD6 is in the upper limit of the 
sample from Venta Micena, is between Pirro 
Nord on the one hand and Bianzac and 
Mosbach on the other (Figure 18), and is 
close in size to the metacarpal of Dmanisibos 
from Dmanisi (Vekua, 1997). Two unci
forms and an ulnar are tentatively assigned 
to this species. 

The TD6 dental and postcranial remains 
are smaller than those of Bos primigenius 
from Gesher Benot Ya'akov (HUD, Lunel 
Viel (Brugal, 1985), Torralba (MNCN) 
and Pinilla del Valle and Paglicci 
(Figure 17; Sala, 1987). 


