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Summary: The establishment of the new species ‘Homo antecessor’ was mainly based on the
remains of an immature individual ATD6-69, found at the TDG6 litostratigraphic unit (LU) of
the Gran Dolina site in the Sierra de Atapuerca—Burgos, northern Spain'", along with cranial,
mandibular and dental traits from other fossil hominid specimens recovered in the same level.
TD6 LU was initially dated about 0.78 Ma" using ESR-U-series; but recent redatings, employing
TL and IRSL methods, suggest that its age is between 0,9-0,95 Ma. It seems that there is general
consensus that TD6 LU corresponds to Marine [sotope Stage (MIS) 25. TD6-69 specimen, a
partial face with R P3, M1, and germs of M2 and M3; and L 12-M1, was found in the so-called
“Aurora stratum”, ~1.5 m below the Brunhes—Matuyama (B—-M) geomagnetic boundary. This
“stratum” was in fact, an excavation area of only 6 m” for archaeological test pit purposes. There
is no real basis, from an earnest stratigraphic point of view, to consider such sedimentary level
as a new litostratigraphic unit and, therefore, “Aurora stratum” should be take into account as an
informal archaeo-sedimentary small area whose name was established to gain public attention

from the media.

Keywords: Atapuerca; Homo erectus; midfacial morphology; human evolution; Middle Pleistocene

1. Differential diagnosis of ‘Homo antecessor’

Bermudez de Castro et al (1997, 2015) "> and Arsuaga et al (1999) ™ separated the ATD6
Homo remains from early appearing primitive Homo (H. habilis, H. rudolfensis, H. ergaster,
and H. erectus) and from the later appearing European Homo (H. heidelbergensis and H.
neanderthalensis). This dichotomy was established by a series of ATD6 craniofacial characters
that the authors used to support the erection of a novel hominin species; ‘H. antecessor’ (Tab.2).
These scholars put special emphasis on the ‘H. antecessor’ midfacial morphology and its
related nasomaxillary functional complex. They also considered that the midfacial and cranial
morphological combinations found in the ATD6 hominins were a modern human synapomorphy

that first occurred in the fossil record with the emergency of ‘H. antecessor’.
2. Comparative analyses of facial and cranial morphology
2.1 Australopithecines

Most australopithecines show a “dished face” supposedly characteristic of early members
of the human lineage **. However, some specimens have an excavated infraorbital region:
for example, Sts 52 (an immature Australopithecus africanus specimen) >’ A similar

. . . 28,29 . [30 .
canine fossa can be found in 4. sediba***", Praeanthropus anamensis ®", Pr. afarensis,
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.[28,29,31]

Pr. garhi , and Pr. deyiremeda™™.

According to the study on facial bone remodeling by Bromage (1989) ", australopithecines
have a primitive pattern of facial bone growth showing large areas of bone resorption in the
nasal floor and inner orbit, and deposition along the palatal surface, with an overall downward
growth of the nasomaxillary complex. In Paranthropus, however, the nasoalveolar clivus is a
zone of resorption " **. 4. sediba (MH1) also shows extensive areas of bone resorption above

. . . . . . 18
the nasomaxillary complex relative to the canine, incisor roots and the canine fossa'"™.

2.2 Early Homo

In this study, we include specimens dated between ~2.4 and 1.7 Ma: Homo habilis and H.
rudolfensis (and A.L.666-1). In early Homo, the facial morphology exhibits two possible
morphotypes: H. rudolfensis displays a flat face and anteroinferiorly sloping infraorbital plane ****.
H. habilis, displays a subnasally prognathic face and a infraorbital area inferiopoestriorly sloping.
Some members of this morph exhibit a shallow concavity on the infraorbital facial surface of the
maxilla just posterior to the canine root (A.L.666-1, KNM-ER 1813, and Stw 53). This concavity is

similar in development to what some authors consider to be a true canine fossa) *>*****,
2.3 Homo ergaster

We assign as H. ergaster specimens dated between 1.8 and 1.3 Ma, from East Africa, Europe
(Dmanisi), and Asia (China: Gongwangling, and Java: Sangiran 4 and Sangiran 17). In H.
ergaster there are also two facial morphologies. The first one appears in juvenile specimens
(KNM-WT 15000 and D2700), characterized by central puffiness (the corpora maxillae lateral to
the pyriform aperture are slightly puffy), weak maxillary flexion and a marked sulcus maxillaris.
The other one, is characterized by centrally puffy but with marked maxillary flexion (the
maxillae lateral to the pyriform aperture face forward) and sulcus maxillaris. KNM-ER 3733 and
S17 exhibit a zygomaxillary tubercle *****. As in early Homo, the origin of the zygomatic is just

lateral to the lateral margin of the nasal aperture (Fig.3).
2.4 Homo erectus

We assign as Homo erectus specimens dated between ~1 Ma and ~0.5 Ma, remains classified as
Early and Middle H. erectus by Antén, 2003 (except Gongwangling), and also fossils from
China (Yunxian, Zhoukoudian and Tangshan) and OH 12 from East Africa.

By the time Chinese H. erectus first appears in the fossil record, the nasomaxillary complex
has undergone significant changes and the sulcus maxillaris has become a true canine fossa. In
comparison to H. ergaster, maxillary flexion is more pronounced, the zygomaticoalveolar crest
is more curved (Figure 4), and there is a significant posterior shift in the origin of the zygomatic

relative to the lateral nasal margin (Figure 3). This new midfacial morphology is very similar to
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that of H. sapiens, and is identical to that present in ‘H. antecessor’ (Tab.3).
3. Discussion

According to Bermudez de Castro et al (1997)", ‘H. antecessor’ uniquely shares some of its
defining specific features with H. sapiens and some uniquely with H. neanderthalensis. This
led Bermudez de Castro et al to conclude that ‘H. antecessor’ could be the common ancestor
of modern humans and Neanderthals. The proposal of a new species, however, mainly based
on the facial morphology of an immature specimen is always problematic. Because the shape
of the maxilla changes during growth as the sinuses expand and the teeth fully erupt, Rightmire
(1998b)"” questioned whether the presence of canine fossa in a young individual is an appropriate
morphological feature for the diagnosis of a new species. In fact, the adult zygomaxillary fragment

ATD6-58, shows an expanded maxillary sinus and a reduced canine fossa'™".

Bermudez de Castro et al(1997) " also suggested an African origin for ‘H. antecessor’,

hypothesizing that the species was a direct descendant of H. ergaster' >

This phylogenetic proposal was also supported by Arsuaga et al(1999)"), arguing that ‘H.
antecessor’ and H. erectus must share a hypothetical common ancestor (possibly African H.
ergaster) that retained the primitive condition of a low and flat temporal squama, and a small
cranial capacity, because both features are retained in Chinese H. erectus, but are no longer
present in European Homo fossil species younger than ‘H. antecessor’. However, the cranial
capacity of ‘H. antecessor’ was based on the Ceprano calotte, which was attributed an age of
0.8-0.9 Ma and a cranial capacity of 1050-1200 cc"*'". While it was proposed that Ceprano
was ‘H. antecessor’, later dates give it an age of 0.4 Ma"""'"Y. Considering its new age, the
Ceprano calvarium most likely belongs to post-H. erecus stock or “an ancestral stock” of H.
heidelbergensis and not to ‘H. antecessor ''>'®. On the other hand, in Zhoukoudian Locality 1 H.
erectus (crania IlI, V, XI, and XII), Tangshan and Yuxian 2 the superior border of the temporal

- 60,72,75
Squama 18 COHVCX[ o ].

The orthognathic face is associated with areas of bone resorption during ontogeny >, In ATD6-69,
these resorptive areas are located in the zones of the nasomaxillary clivus, anterolateral maxilla, and
in the canine fossa. Depositional areas in ATD6-69 are near the canine prominence, in the lateral
walls of the nasal aperture and in the anterior part of zygomatic"”. The ATD6-69 and H. sapiens
facial bone remodeling pattern is very different from that seen in the gracile australopithecines,
early Homo and H. ergaster. But a recent study on the facial bone remodeling pattern in 4. sediba
(MHI1) showed that the pattern present in MH1 is identical to that in H. sapiens, with vertical bands

of bone resorption in the lower face '\

Although it has not been possible to establish ontogenetic series for Chinese H. erectus, it is

reasonable to argue that their ontogenetic process of the midface must be like that in modern
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humans ", Moreover, the similarity in anterior and postcanine dental morphology, such as:

shovel-shaped incisors [*** 871

, symmetrical premolars ", simplification of the occlusal surface
in premolars and molars, higher frequencies of non-Y groove patterns, higher percentages of
mid-trigonid crest, anterior fovea, and premolar transverse crest *, also suggests a common
evolutionary pathway in functional dental morphology. Therefore, the low and flexed face with
slight to non-prognathism in modern humans could be more readily developed from a low and

flexed face such as that seen in H. erectus.

The formation of the modern midface begins to be noticed very weakly in early Homo. The
increasing midface flexion continues in H. ergaster, and culminates in H. erectus, in which the
combination of infraorbital area that is facing forward and a curved zygomaticoalveolar crest
with incisura malaris, are linked to the presence of canine fossa, resulting in the formation of

modern type midface (Figure 3).

Regarding the origins of hominins from Gran Dolina, Some authors >

argue for an Asian
origin for the ADT6 hominins, due to strong similarities to Chinese H. erectus in midfacial,
dental and mandibular morphology, and by the common presence of a zygomaxillary tubercle
in ATD6-69 and the Zhoukoudian sample ™. However, the presence of a zygomaxillary tubercle
already appears in KNM-ER 3733 and S17"*%!. Most likely, the ATD6 and Zhoukoudian
midfacial pattern has its origin in African H. ergaster, given that the initial changes can be seen

in the face of early Homo.
4. Conclusions

Our study suggests that the specimens attributed to ‘H. antecessor’ are very similar in midfacial
morphology to specimens of Chinese H. erectus. In addition, we demonstrate that the ATD6
specimens do not share derived features of the face exclusive with H. sapiens. In combination,
these results strongly suggest that the ATD6 hominins should be assigned to H. erectus sensu lato.
Therefore, the fossils from ATD6 are an evidence for the presence of H. erectus in the upper lower

and middle Pleistocene of Europe"®*" ™.

The source population for the ATD6 hominins is most likely H. ergaster from Africa that predate
both the European and Asian members of this taxon. The hypothesis of an African common
origin for both, the ATD6 hominins and H. erectus from China, could be reinforced, for all the

above reasons.

ol
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NIESIRF (Homo antecessor) , AR U P fil £ 3 /R = Gran Dolina j[i 7CHERR



334 Ribot F, %&: N & SGIRAN ) R G o B —— ki & B VER A ELE T 7 +357

RIINF A EE Y. 78 1997 FEFif g RE, HED0RFE 6 M RMARMNA ,
FEmwE R ik, MEkEERE o BEABRA R %S i ATD6-69, /2 Gran Dolina /5 2
RILHIA TEREAR MR, ORI kMo Lats . 2 AR )= 2
TD6, ‘B RIAFEARIE 421 90 J4E %] 78 Ji4E 2 18] PO, Z Fr A NS, J& K A Hc]
7t , Bermudez de Castro Mt K& 1R 7T # I\ N IX AN TUHE A 1 o N JEHE 70 0l 5 2 A A
JB L ABRE NI — S LA R, BRI B )W EE 2 N (H. heidelbergensis) H1JE %
Ry NI IEFRIfH S (H. neanderthalensis ) , T AEAENFNRR PN A BI04 28 AU 47N R
AN B ARG MR AT RETE R TR, 7ERZ) 100 4 a1 RPN LIS 8, IF
AR SR N 28 N, B2 AN A 26

SR “CNJESEIRF 7 E N S A I A B2 52 . ARZ AL E R E R
BREE S H AN R RREAARMEL GED  ANNERANGZ
BN, BUEHEEEN, 8ot EANSEMEE N Er, SR E. H Rk
IXFh SRt A I A . AT X MR, 5 “ N@seilm” B a4
PR R ARAPIR DU R IR R

MR ORI Sk E A 11 AMRRE TR EATEEE, 1) BE T BRI R
TEAA]; 2) R s AR 3) Al s ~ g MmN R4 U1k; 4) SICIREE F2%; 5)
ZURFLAMU A& B e AsA s 6) ZLIRFLAMNG BB AL S AR AL B 7) BUIRFL &
SN R AL B A AR 8) Bl A A 45T 9) REUAR - i A
10) RS 1) Bim 19 B ik F 2. SR N B SCIRFh 7 s SR O R
WHE — DR BAEAE, TD6 WIHFIEA. HalAdk, o2 EaSENy R, 2338
S22 - Rightmire K I CNIXANE TR A MA A BB AR AT Ser 7. s B,
A ATD6-58 [P F1_EaE A st s 179 5k e SERA B E KRR (B D .

Arsuaga AU E1EEUCAS,  “NBJeiifh” MES NG — AN IEFRPHE (R
A TRERISEFARSE) , HBEAG — LA R AR BOPR, bl an R (R 5B k50 R /N i
It HX etk A AE B2 N ORAE, (HASFEAERRIH B T 25 3R N N B . SR1TIX

1 X RIRFT MR G AKRE RIS W (UFERBIRF)
Tab.1 Authors which show doubts about the validity of the taxon Homo antecessor or who refer the
remains of ATD6 to another species

Authors Assignation

Delson, 1997 @

T i, 19987 H. erectus

Wang and Tobias, 2000 H. erectus

Rightmire, 2001, 2007 H. heidelbergensis

Stringer, 2002"" Transitional form between H. erectus and H. heidelbergensis
Etler, 2004 H. erectus

Rabada, 2005 H. erectus

Ribot et al., 2006 H. erectus

Cartmill and Smith, 2011°") (?)

T AN AL AR R —AE S M KR B A, TR M K 2 B AR A4 4 2T B AR B9 B — A [100], B[R & L [101-103],
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1 REEANE ATD6-69 (B 5 BFE 4R ATD6-58 (M) AIEEE
Fig.1 Comparison between ATD6-69—juvenile— (right) and ATD6-58—adult— (left)
K1k B TE ATD6-58 L ATD6-69 ¥ » A& 28 | Schwartz and Tattersall (2002)"*!, It can be observed how the canine fossa in

ATD6-58 is shallow than that in ATD6-69. Modified from Schwartz and Tattersall (2002)!"*”

ANULTEARA RO, R T 2 KRB EE 429 40 J5 411 Ceprano Fii TH B A6 A 5t A 1% 4
F5fiE . Ceprano 147 IR B R ZI7E 1050 Z27H%1] 1200 27+, Sl A 80 3] 90 F54E ',
B BT AE 45 3 B U K2 40 T4 Y I E AN “B A2 57 &,
B A R N\ A S e 110,

FERT B A KO R i B E I, Lacruz 25 N R BLZER A, s ab a5 i 24
& BT AUIRFL LR K L A7 B B ISR e SR G X3 U0, fhAiTIA A ATD6-69 F 1 i
IAFAE 5 B AR, 105 AR EIEE S 150 T3 4R KNM-WT 15000 [ # fi% # 2 A ] o
KNM-WT 15000 FZLR AL T LG ER T, 7T RS & T & 863 3G X8, 10 24 6 AR BB 1 %R
TR X I, 5 R AR AR R AR, U IR SRR IR ARR T ROT A
PR BRI A X 0 7E KSR AR I A BER ) P, B I AN 5 AN ROT I

Carbonell 55 N L 7 ATD6-96 11 T &l 1 5 H Ak N J& B 5 19 14 > PR (0
Carbonell et al, 2005, — %K 4) P XEPRIEAR FAEBES ANTME, BT 5 A
TR RIMIRE . XA MR AE ATD6-96 Fl—S8ip il 68 N\ R aiis g 4R, £V
FIESIN Falg EEIRM, B 7 EME SN . 7R DS B2 A, XA MR,
5 J 2 gy NN — de i pl A A AL, {H & Carbonell 25 AR (1) (2005)Y J5 &6 1 T
AT T I3 PR R 110 7 P 47 0 e = B A 10 o R 1 0 BT, = S A A s AR g 1) D U o 3 T
[ o m R R PR SR AE X AN MOIR B SEBR B3 X A S34h—/NXF < Seikp R EE B RS
LR FE A B R BT A 5 IR N FE A IR AE B

. Bermudez de Castro A& 1E# WU “Seiibh” wIETIEM, HEREErE
B e lE N P AL, Carbonell 45 A PR T “ORIRFh 7 T IR UL, A
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I ATD6-69 " A5l A1 J&] 11k BN B Gl B AT TR A AR AL, Eean A B b Al Er
ST AR 1 S5 A R R IIRE

2 “HRIM BREAT IR

MR — e A R IR Fh T BREA MER (22) , Bermudez de Castro %5 2 Al

Arsuaga % ' 1L ATD6 S5IE A\ B L LA RN (1 4% AR B e RS N IX 20 FF K
&% T 156 S5 # -

AT AHELIREA R ER TR ) o mme s (s
B EAE X . XSRS . D E TARE) HERMR
B BRI SR T A 2) Rk = IAEAE s 3) s Tab.2 Craniofacial and mandibular supposedly
A i S Er s e derived characteristics that are part of the
AR A 1 P AT DDA g B definition of ‘Homo antecessor’™**** and which
R 4) AR AERLRFLAMU AN HE T ] ) are discussed in the text. See also Fig.1

BET: 5) AURFLAME AL A LB A AR 1 W 0 AR T

i (E3) 5 6) BURILT Gapmpeip 2 AR

BEE A G S NEROELRIL TS DE O TR

“‘jﬁ.ﬁl,t =

LEWIE A A S5°15; 8) KIUR A M7 R & : @;ﬁ;;ﬁ

YR . M T R B — B SR RO PR, B

b an A ) b Rk R i 2%, HEARN 7 S I B

FEEL, S5ESANERIAEAR, FmbATA 8 RUR AL MRS 2 AR (o B

Ay CHIRFRT bR — e SEAC AR R R 9 BURSLT G SLBRRMNBR I A7 B AL & R A

BARABGEHIER, TS TE R e PRI TR
11 PR I b s 2

MR IR TR TTUG Y o

3 THIE AR S 1 L 5T

3.1 I ERE

FEARRBEFE R, MR FEMIEN AL )8  (Australopithecus) , 7R
W AT NJE (Praeanthropus 45 55 77 d g B ik A 45D, DU KREIEM AL 63 N B
(Paranthropus) 1% 5

K2 HmE 75 RS B R RS <SRG B, SR — s A B A7 A R
FRTHE T MR, BLanmd 7 A AR AR PR R O ANA Sts 52 B — R, BRI
ARG 55 B RSB BRI S MIE N X3 AT 245 BT AR R B 7E A, sediba™,
Praeanthropus anamensis®”, Pr. africanus, Pr. garhi®™**"\, ¥ Pr. deyiremeda™ " ¥4 1E4E .

T 8 1 % S AT A0 3 W R U o R SR AT SR AR R T AR T 2, R IR S R AHE Y
S 80 R DX ) i i R A, b R I PR R I A, DA R SR B R D R X ) AR I ) R
ALK s P RITE R N rp, B R SORT L R G R BRI X I B A, sediba
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(MH1) B &30 g DI, JCHRER AT TR, Rike, DARE N Eais
HEEFEM, HEIZ R R % U,
32 ZBEMARE

TEARDI T, B N B LR AR E 75K 240 J5 3 140 75 2 M N4 A,
F A Homo aff. H. habilis (A.L.666-1—2.33 Ma—"" H. habilis (KNM-ER 1813—~1.86—""
KNM-ER 1805—1.88-1.9 Ma—""), KNM-ER 42703—1.44 Ma—"%, OH 13—1.6 Ma—""", OH 24
—1.88 Ma—"" and OH 62—1.85-1.75 Ma—""); and H. rudolfensis (KNM-ER 1470—2.03-2.09
Ma—""), KNM-ER 62000—1.95-1.98 Ma—""", il OH 65—~1.78 Ma—""),

ERFEINBRAY, WERMHEEN AW TRESME. — 22U
KNM ER-1470 (H. rudolfensis) AT i ¥ Al 1a) 57 BURF ) AL, W1 808 R A
— M2 L KNM-ER 1813 (H. habilis) KM THE, WTHEN. BERFIEZHEEHE
BTN B BT A (1) 1A 5 AT S I AL LA R B A IR B a4 P AT I, X 51E
ANFE NBL S AL.666-1 A—F. fEJGHLAFIRE, 5 G A HARS 440,

XA LR, A LR (i ALL.666-1, KNM-ER 1813, F1 Stw 53) 7EHE T K ik

2 ATD6-69 mymE &R IR
Fig.2 ATD6-69 facial characteristics

ATD6-69 T 30 MR BOA g B8 AR R AT AT R MR, BT B AT RR B A RO 2« AJB B HRAP 7152 (a) BE T F B89 MR
HH UK EEHAEA (b) LFF TEOMUS B T a3, IOREE T4 BEREnER, UAXLEFFEELETH
A, (0 FRIAMI LFE W HIT A A () BRI TEERF RN ERA G EUREARALGF LT ELE R 4
REB BT EB, <" KET B KK, &K% K Schwartz 7 Tattersall (2002)""" , DL & Lacruz % (2013)"" //ATD6-69
facial characteristics considered as derived exclusively with respect to H. sapiens, and used to define the species ‘H. antecessor '"**"; a)
coronal orientation of the infraorbital surface with presence of a true canine fossa; b) horizontally arched zygomaticoalveolar
crest, with a high zygomatic root and zygomaxillary tubercle; ¢) maxillary inflection determined by the infraorbital plate and
the lateral nasal wall; d) spinal and lateral nasal crests that are very close together and almost fuse forming the lower nasal
edge; and modern facial bone remodelling pattern: (+) depository fields; (—) resorptive fields. Modified from Schwartz and
Tattersall (2002)"'* and Lacruz et al. (2013)""
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A — AP A N KR B B B s B E R 228 sk, 78
KNM-ER 1813 1, X /NMIFE AT AR TE AT TRAFH TE ) (5 Jeffrey Schwartz 18 +-7E
2016 FEIANANZRD « TEREMNBR IS, FalE 580E AL &S 290K (i
A.L.666-1, KNM-ER 1470, KNM-ER 1813, 1 KNM-ER 42703)) , B{&A4h FHARR ( i
KNM-ER 62000, OH 62, OH 24, £l OH 65), {H#}¥ A HE U 0 sk i gy W, 4L
RAVRE, TEARE, ME&EASBEEAEY, REirsE e TEa ey 5
i (E3)

£ A.L.666-1, KNM-ER 1813, 1 OH 24 1 , ZUIRAL A JECTH [ — AN /N BE B -
ARG E KNM-ER 1470 FBRATRER o 76 OH 62 HiX ANt 2 LAl g ~
SHEARRN ™. KEHERIANE R G BA A, XA R NEERLRFL T
RTZ 45T . {572 OH 24 1 OH 62 2 B4h, MATEAE — A& & RUF AT Sk 2,

7& KNM-ER 1813 H1, 7E & FTERIERAIA AN AL TR MpM, aTRerEvS & L
MR AT (£3) . EOH24,0H62, HIKNM-ER 1813, M A Wix A 45
TR EFTER. 76 OH 13 1 SK 27 b, THIE A=K A i 8% S E 5 =X i s 1R i 1) i 30 T i
B AE, ARg sl — R B,
33EA

FEA R FTH, AEMAITE I 190 J34ES) 130 F4E 2 M i AR A A 8 IE N Gt
& Susan Anton, 2003™, YCNIHREMIE LA , EHEIE Y KNM-ER 3733—1.78—%,
KNM-ER 3883—1.5-1.65 Ma—" 1 KNM-WT 15000—1.5 Ma—"", 1 75 Hh [X ff) D2282,
D2700, D3444 F1 D4500—1.77 Ma—"", DR 2538 2 9 A r [ P 4 £ 0% —1.63 Ma—",
JIUHE [ Sangiran 4—>1.5 Ma—"**"*" £ Sangiran 17—1.25-1.3 Ma—"""**",

FEIE N At A 6 R T B A7 A B — B AE R B AN R I (KNM-WT 15000 Al
D2700) IR E AT SR TR, A AT B A B IRE N R, (B R TR R
HESE)_ AR M GEANREIEMREGE) o MaEHAM E5 bsAr, 5 5820 e g
RIEA, FAEABEWIE TR, MM EA SRR SRR 1 LA v fE .

KNM-ER 3733 Hl S17 i #847 BUE b AE 4575 190, 5 R0 A AL, 7 A ) i
HEELE SELRILMGERT R E LY (B3 o WEEKKE I E s E R E L 7
AR KNM-WT 15000 FAFFEIE. 45 RR IR N b2 R e, B R-F i &
Xk, SAEBRI, BEA SRR
34EHMN A

FEARVIE T A, B A SRFRLE T EATFEM K 100 J54EF] 50 J5 42 (8] () — e 28 S B
SEN (A Susan Antén, 2003 YA FIIA I BN, EASEHEATIR) , A
ot [ B H —0.80-0.94 Ma—""%", J& [} 1—~0.8 Ma—""*"), §§ 577711 —~0.62 Ma—"*"),
DL JEM Y OH 12—0.78 Ma—""",

MBS NFF IR S S L I, AT B AT DhRE X D4 AN H i
tho FEGZAMET, UHEPEPESA, s ", o)k B, fEg st B,
FAERGIRE MG AR T BEERIREE. SREAAL, E&EEETRRETC
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3 EEESNER
Fig.3 Facial profile in different hominins

AFB: REHARERR (A: KNM-ER 1470 — £ # 45 {4 —; B: KNM-ER 1813); C: F ¥ A (KNM ER3733); D: £t
I (CEE)T6LE : “ ABRIFE 7 (ATD6-69). £k B HT kiR f Ky B8 / ZLRAL L% (thinion) « AFB: B4 /FUKAL
EEFHE; C: MK, DME: BFMR. Aeik:BrARIMGFHEFLENEALE. ABWC: HERLEM

AAE; DAE: BEHEA A EE /) A& B. Barliest Homo (A: KNM-ER 1470 —flip image—; B: KNM-ER 1813); C. Early A.
erectus (KNM ER 3733); D. Classic H. erectus (Zhoukuodian)[76]; E. ‘H. antecessor’ (ATD6-69). Green Arrow: Projecting nasal upper

rim (rhinion). In A and B, the nasal upper rim does not project; in C is more advanced; in D is fully forward, as is apparent to E Red

Arrow: Location to the root of the zygomatic with respect to the lateral nasal margin. In A, B and C the root of the zygomatic is forward;

in D and E is rearward.

4 NEFEBNEY
Fig.4 Evolution of the midface in hominins
A: B RN JE S (KNM-ER 1813); B: 7 A (KNM-ER 3733); C f1 D: £ B3 A\ (C: JA )5, H R 2 Sawyer and Tattersall,
19957 D: B 5711 ); E: “ NJBSEIRA ” (ATD6-69). A Fl B /R A ik 35 (NE TR, B8 i L aits Bed, A i a8
NI, TEEVT, R R s BRI, C-E BuRE R, ARUE (C hrRe) , REEEE FEIORIEE,
WEY,  BE R AL ER S // A) Earliest Homo (KNM-ER 1813); B) H. ergaster (KNM-ER 3733); C and D) Classic H. erectus

(C: Zhoukuodian, after Sawyer and Tattersall, 1995"%; D: Tangshan); E) ‘H. antecessor’ (ATD6-69). The series shows the evolution
of the midface: A and B show a slight infraorbital hollowing, a weak maxillary inflection, an oblique zigomaticoalveolar crest without
incisura malaris, and an origin of the zygomatic very low. In C-E, the midface model is derived, with the presence of canine fossa (in C

probably), arched zigomaticoalveolar crest with incisura malaris, and high zygomatic origin
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f¥nEE, Ll 5BE AN TEEVERIUE (K4 o By 550K LML
HMILLESEJE 7 (13D o XM it 2 5 B ARAEL . XA B AR AR 1)« Segiph
FWERR (83 o GEMEESAMEHES S ATD6-69 1l gt —5 .

ST JH DS B AL AR R, Wang H Tobias YAATERLIR FLAMUA B 5 FIHE T #5477 20
XA FEHTLE Sawyer il Tattersall (11357 4 J& 1R ELSZ A b m] 0L 707, e (g i )15 s K
Je& 10T, AN TE B W1 Weidenreich (¥ ™. A4 BT T, Weidenreich 55 [ 155
BN NS TAE A, S SR R AR A, SECT LA
SR T DU E, O T Bl A A B A, BUE T AR S, S EELRY
Ky FEWBAK. Sawyer il Tattersall 5 J5 () 53 44 & 17 3 B2 N T st B XA 4 T
SR A 1 Weidenreich [ i ) 28 AS AR T #8172 7 (Topography) — A I #8 (1 HE F 343 --
R IER Y T

B 50 L B NORAE T AL 58 BE A 22 0 h i 3, A St 7R A AN B o T e 3 AR
83 e T e [ () LS N AT AR e v A R N 1 BUREE ST, ERRAE AR 1 iR s
SR 7T AU AR AR T BRI ORI A . AU BoRAE R R R RN
KA R E T A, SEANEE ERERAD , Al R ibh  gm AR
g — Mt AN o) L

4 v

4.1 “HRIRN FMEIZARXER

ATDG6-69 H i f) - i SR 5 AL, Py # - B IR, A EaE £
FLRSFLAMM ) %4, 10w FT 7 IRE S AL, KB MIRE, HATE AR 208 2 1A
WRITIE, DLABUE DI U7 IE AR AT B B 7R AR R Bl TR AN A A S TR S A B R
ML 1220, 7E ATD6-69 L3k S i (X IRAE Hh 7E_EATE — FEALIRFL T MUAT S A0 R 15 55 35
B, CARBURE (0 AR U ATD6-69 A1 N T 1 5 YA 305 4F 41 R 7 e Al 7t (LH 2,
AL 333-105, LH 21, Sts 2, Stw 59, Taung, Sts 24, Sts 57, MLD 2 F Sts 52), & 50 A\ J& % 7
(OH 13, SK 27), FE A\ (KNM-WT 15000) {RA—#. EIX Le 54N SRR o1 th ALIRAL T 5
R AT P R A/ A 0 B B A X I, T i A R Y

HERH) S, WITX A. sediba ¥ MHL )1 B 5 S AU 70 R DI FR A T8N —FF
M E R, EHRE T A =B RERE BRI Y. A BRI )15 0 b 3 X e
RIE M55 T 35 2 1k ARE 30 7 MEL W P 7K A2 (140 o ARG 32 DRI S B o A i & U A5 IR e
XoF A MEL W ot 5 T 52 RIS TR TR G 8 AN [R) 2 14 52 0 R LB A Ay,
TR IR 1 7 DA S A A 58 38 R AT 50 10 B TR A4S E 2 i A 6 32 0 sz, #ig Al
Vil 2 2S£ B2 A% 2 A5 B, SR, K S R SO AL 40 A 3% B I AT R AR
THE A AN F R N AR, TR A i SN B i8R A, e &2 4
VEDI B2 BN N L B AT AR A o 16 24 T R4 A

Kk, 7E Paranthropus, A. sediba, ATD6-69 Fl1 5 A\ A H EUFHALL ) T B 2 SR A 5036 B X
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PR B NIRRT R B L. EBUARALE, HHEPEAWA AR, Kurihara
& (1980 W9E 1 27 /> 2 2| 14 ZHIARN K E,  FEHH 20 4> (74%) B A WRYCEL ) &
IR, ERSN T A MR B, 1E 33 ANghAERIMAE SRR, McCollum #
ORI A 6 AN B A VR B & R AT Es, Ha 21 MEAE VORI 4 e 4
PURR B SRS . hxy 22 DMIARN KB IO LA 55% B BA R iR 3
3 RATETR = g T T 18

BT PR BR ), 0F 28 i B S NN R B A FUIE A IS . H 2 B N AN T
TR RIS A A AT B A RN EAR N — B AR A 284 gy o TS T 8 AR O ST B
FA S A A LA T 3 e 417 R 2 T 25 T DA 28 5 B S N it ok U o BAR N (A T
TERERMNB RPN T . S0 m AN, s 5B N8 R T TG
AR, HEN X R AT 77 s R A T N B B AL R R B .
bt A6 B0 = B AR HE T XA A b e B R (NI i, DA U I B, AN
MAEASMELEN T (B4 .

ATD6-69 2B T 7F Gower 73 % L J& T =R MALRAL PSS . XA SEN
RN A BT L BIRARK (1 109 Nk, 4 35.93% M IE) ™. Gower 4
FK ) = RALVRFLUE S AT Re 2 LRI 28 8, #EE A (OH 62) FlIE A (KNM ER 3733
A KNM-WT 15000) 2 A B ™. 47 2 2 A9 IR I S T &S ALBAR N R A
DX 9, REE B SR, TS ACPE AT LG, & JE R, X
JR7E Sangiran 44005 KNM-WT 150001*%7%%) D) Rz W5 H 2 F U4 %) Sangiran 4 Al
Sangiran 17" [ #H B A] fE4 . Sangiran 4 fRfFE4F, EEMRNIAE 5 EE T &
IEEA . BN A TD6 BN &8 Tkl vh 2 & 5 B B AL AAHIT . (H B R b2
i b, 5 R ) B A AR AL

DRI, AR v B A RS, ATD6 R AR S E B NA — RV T
K, BIFEREE, EOUEREE NEI0REE, BEUT, BREpEeE s, SR
NARAI ALK AL S S SRR i A7 B A GRS, DA B s 2. R priE 1)
ATD6-69 FAhA FIATAEMAR U, Sehr b 5 RY G B E TS A 1w ok Be0,

X SRR T R R B AR SR A [RUR B, R E MRREAS B A 1, AR
KBS NP ERAE R RIIX S 7E PG HE 2F Gran Dolina 3 [X. Atapuerca &K I [K] ATD6 54X,
REINEE B AARERBI AR A, W F e e @il —eE, efMizg—A
FESNF T, 8 XM ESL N (H. erectus sensu lato)

4.2 Gran Dolina #1[X A Z&pyEE B AIE L

LR TN SN Atapuerca [f] ATD6 S54RI T, I AMA TS S E
BN R R, AN R B A ATD6-69 A1 M5 B AR A 1
Wi EAE g Y R NN B AU 455 i R 7E KNM-ER 3733 1 S17445 g
HILT, G EE AR T AR ATD6-69 FE 115 B3 A\ 2 A 1A C B I F 3
FEAEATREMIAE, ATD6 AR 5 B T TEAS AR T AP N, BN A TR 40 M
RN R R PR . LE /e KNM-ER 3733 Skf b, ZURFLAMG - 8E w1 i 7 B,
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AURFLR S SOARAARL B, B A 45 3 g e 0,

SR, ATD6 2483 19 N 250 O BT ATE RS A AN S X >, — =
ffB% (lateral prominence) AL B, —EWRALE IR (masseteric fossa). {E ATD6-96 I,
ML 58 —FW R MiEE DSBS AP T3R8 =AW R RS R
ATD6-96 F#ik, (BAE R D5 B AR H IR 2R 1 AN A S LB R 4G, 78
JEM AT N #A LI (KDY Carbonell %5 ™) — Hinf/E KNM-ER 992 {47 T 55 — 1
i F, MMifE KNM-ER 730 F1 KNM-ER 3734 i F58 “ 2|5 =2 F ™ o LS iR
7 KNM-ER 3734 b#:#%, {7 KNM-ER 992 and KNM-WT 15000 Hégiz P2, PRk, JEM
I N BA PR aE 7 “ SRt ” A ek B B ST NRRAE AR SYa R, DR T A e A2 IR 1)
LRI — A4k A& T I B — SRR E AT AR R AR S . “Jedifh” (i e 51
SENFEH R, 85 B AR R AN AR S, R eIk 5 E
B NEFBEFFEA X AR “Rikfp” RRNEAN, SiEEe A 28R A
FE R — A 20 B ( W22 DY Bermudez de Castro %5 ), M« S B » s R BLSZ A 8
PRGN, PR S g A P,

5 45

ARSI E SR IR AR 1 S B A A ) 11 AR E ORI T — A R G [ e,
TH RS %8 7 3% (Australopithecus 1 Praeanthropus), x5 W) N J& 1% 02 e N Fh
(H. habilis) F1&1& FFh (H. rudolfensis), NJEIFE ANF (H. ergaster), VLI NJ&E L NFh
(H. erectus) THIFALRFLJE AN 188 D g X W ARFAE B9 EE R 7o X 11 AN Sk AR AR
B4, 1) HE S & 88 AR T 8A 7] 2) Rk 53 AEAE . 3) BRTE T S AMsG IR T B 4 D28 |
4) JICRBUE N 2. 5) ZURALAMU _F 8B A A R 6) FUIRFL AN G RTETE A A
XA E . 7) BURFL T & B AT A B AT 8) BiE A LAl . 9) K
RN BRI EBHFEL, 10) R SE F1D) B r B r i B2, 5581 ER0 “%
ORFR () Sk B B8 ARV A R e e, A A5 S I B L N AT S AR
ARARL, BRI AR 25 ) T IA 9 “ S DA it 2 B S N A IR BR AR S A . BT« N i S o
ARE R T X NB B AR (H. erectus sensu lato) WMARZR . H AT AL A A4 R
NS BRI O RE RN P | I TN B R T 38

s A U2 Bt Vance Hutchinson 1 + , Esteban Sarmiento # + , Bill Jungers 18 4,
Carles Ferrandez 18 4, Lluis Gibert 1 -, Fn3) 7 8 4 75 AR BF 58 o jl At A2 o b 45 B0 G
BAL B A £ A1 8 Tan Tattersall ' £ RGEXTHOEE L ABEWELFREAD
JEEL A ERMEA R, KK % K F ) Jeffrey Schwartz 42 KNM-ER 1830 # k41
B HE B B Alejandro Pérez-Pérez i+ A IF A XEHF X EE T WA F AL F ZNHE
A S EE T A e R P R I E & 1 418 87 Deménec Campillo 1 + A5 #F % 18 BAEA .
REMAXRZZMEBLNL, i, PELTFA. RHFERZFREEMEIN G EAE
MR R LA AL A4 (2018) EHEX A 90 £, R XA RHE K4
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