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Tab.1 Dental specimens used for comparisons
in the present study

T b
Ao s g Hadar, Lactoli, Magapansgat, Sterkfontein
PN East Rudolf, Olduvai
B A East Rudolf, West Turkana
ECE R PN Sidi Abderrhaman, Ternifine, Thomas
Quarry

AR R TR AN @E4h . Sangiran
PRGBSI R S A AL TR
EIARN WAL T

VUM R T 2N Dmanisi
HLHIBARN Qafzeh, Skhul

GeFRLIPN Atapuerca-TD6
NEZEAYN Atapuerca SH, Arago, Mauer, Montmaurin
JERZUSIN Amud, Arcy Sur Cure (Mousterian),

Chateauneuf, Ehringsdorf, Genay (Cote
d'Or), Hortus, Krapina, La Quina, Le

Moustier, Ochoz, Petit Puymoyen,
Regourdou, Sakajia, Shanidar, Spy, St.

Césaire, Subalyuk, Tabun, Vindija | R BEIMPIALLER A
FUIIAR A Abri Pataud, Combe Capelle, Dolni REENLE FRRE
Veéstonice, Isturitz, Le Rois, Les Vachons, . .
SEHACA Miladet, Pavloy, Predmosti, Zlaty Kun Fig.1 Human cranial fragment found from
Denmark, France, Germany, Portugal Hualong Cave and its position on the cranium
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10.9mm"™, Bt 1 5 EH AL R AR K EBRE MR SISk i, S5
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2R REIMMALLBRRA LA
Fig.2 Human cranial fragment found from Hualong Cave
A. 4 W External view; B.3D A Fr, ik 2 & &% ¥ 3D-image created by micro-CT, the arrow indicates the temporal line; C;
M & W Internal view; D; 3D A}, & 7% %1% 3D-image of internal view created by micro-CT, the arrow indicates the frontal ridge; E;
T A Anterior view, LR EZE; F; HEE R EW, L4 UK S F 4 central sagittal view; G;3D @R A H, T

H BE J& JZ Cross-section view along the coronal direction showing the cranial wall thickness



4 34 A A ROR BRI R <431+
HNFL
3.2 FEASHIR

REFER AR I NS WA 1B RS . F I IRAE5ELT
R S AL O ST P OA AR T S L et o Pt PSR AR AIREIE s A R AT Jel B 0 530 oA S AT
RN RIRTUR RSN, A S A IR T LT ICAT TR . AR A T AR, AR
VR W] WA AR,  ELBUN G 2R AP Y-, (HREAN IS R ok gk i, ik
P FEAR T Molnar™ EFESS HARUEN 1-2 G0 BRWS AT BEFESL, 5 IXHCE i ek 3 v i
3z A WL G B — AW R A AR AR I o AR D T AR R IS 0, Al ol
RN

WRIA AW (K 3), Wi e URGRE, T - b e ek T 12,
IR > e OB AR) KT I B2 9 R o AN A e I A T B K BN R Ay
G, WDRER] T ANKSR, BB RR Y E I N ER. N A
BT R PN OONRFIH N R T AR RN OO T BRZR > R IRk >
PR > FER> FRR>HRNR > H-ER IADTENRHFIE “X” B ok in 4%
Pro BEEEWE AT I 5 R R SR8 2 B AN 5 R 2R, AR5 T B b A, 72
TR B N UCINRANER NI o Hh A A IS B T P SR DI J W el (R T o PR 5 T
ANEAES Sy BRorba B IEIAN N RAAIBINTA < 73 B R UCRAT R ORI OB e . o>
B8 N SRR RIITE A S 3B A RANER N AR i VA Bk, A8 R S RANR 5 2R
AT — AR AR AT B o SRy o A7 TP i B A T M A AT, B
s oA T A AT o R TR SN T S TR VA B A e I, 1)
NI TR T PR . SC S B AR S . BN SRS, SR AT SR I i
Ttk AL A o

EARTEAS A ARAMIUHIL, W2 20 Dl vp SN PRSPy, (H P SO R B S A2 ik
P DA AR P 7 SCAE B A0S 30 DA 30T, AELI N AT AR 73 SOV LS iy o P TA R B 2 e PR 2
P AR A 98 R AR o AT P AR AR B AT AR A, SR, Ak
GG SR 2, A &5 Ui SV E & PO 1 e 1 s e el S v VS v S B T i1

W

/.
&
/7l%

B 3 HEERFALIMMART ELA (ANTHE_AL)
Fig.3 Human right lower second molar found from Hualong Cave
A: WA Occlusal surface; B: Jifillfii Buccal side; C: Ur''[fil Mesial side; D: 5{ll[fii Lingual side; E: Izt Distal side
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S B EREER . RARTCIH BN, 1 RARIA .
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Tab.2 The M, crown MD and BL dimensions of the Hualong Cave and comparative samples

I - AR HE B

s THE e T b2 HA

YAl 13.5 12.0 AL

E IR Py 15.16 1.39 14.18 1.19 * [21]
TSN 14.63 1.15 13.32 1.03 * [22]
HarA 13.21 0.95 12.37 0.99 *[23], [24]
ST HE ALK 13.93 1.00 12.59 0.88 * [25]

AR R E AL 14.00 0.60 13.19 0.79 [26, 27, 28, 29]
LTSN RN 12.59 0.87 12.22 0.89 A3, [30,31]

PO L E A 13.07 0.86 11.77 1.12 [20]
FUABLAN 11.40 0.71 11.00 0.91 *

e/ IV IUN 12.47 0.47 12.10 1.42 [32,33]
IHERA 11.38 111 10.56 0.99 * [34]
JE L TERE N 11.99 0.82 11.25 0.64 *
FHIELACN 11.14 0.94 10.87 0.78 *
RN 10.66 0.63 10.49 0.50 [35]

* : Milford Wolpoff 12 it th & & % $3%



4 34 A A ROR BRI R ©433 ¢

332 FHEUSRR T
WK BA R R, I
FHUE CEWIFRONRAERIA
%, AEIEM I R A . o
BRI S R R, TE T S,
A JE AL I
FIBLACN, %0k e RIS,
AWK, JUHE S B A B
TS T YN B H B0 3 3 T B¢
BKCE 0, R R 0o

BR8P R ORI
R SR A MR A s

18.00

14.00—

.
)

12.00—

RSN
o AEMIIA

B FWIBARA
O ERARA

JE~ HALNBET . 35 6 2AE a7 X 800 10,00 1200 b 1400 1600 18.00
ARMIIN IR B AR A 4 R ASHLARART - 51 (MD) R - B
T EMINER, MR A PR (BL) F9 > #RTEE

o BB S A T T o M L e of e
R AT, (LI R
RURAFE M . 57 JRAE N LB 1A I, S TR TR S R R
Fr, RGBT, HE R PRI =5 2 — AN . IR
AEENPE R PP AL, ERRAT SO L, L, SRR TR, 5 6
50 BLRATLAE O U S0 H— 5 BB

ST 00 I U S RAE T LT I — S8 SRR E R YR,
956 R ML o SRR 1) = B S B Ao L, BRI T
B AT ARETH L (PAS31), (LA DI RR PRAE B At . 6 1 007 €6 2 W
SEA RO, (B4 T ES A (Sinl06, 110) bR ISP B3 AR (Sangiran
22) A A A AR R A o OB RAE 2RI LS AR I, SUERR A B 1 LR
ek (Sinl07) kg5 4k (Sangiran Tb). LI U AU RIK —HHAE FRFIHI T 2
RIS, YT A RGN, AT, SRR X" BRI W
W EABRA LTI (O “Y7 R ). TR 6 R T RSN, I ik
ARG AR O 01 RIS, JTBLEE S B AR

RSPRILE 4 2 81T 46l B SCA P RORE W RE A 50— 85 0 - 5 A
e R RS R, S MM RE AT 5 606 R 44 R
SE LAV ZE SR, A SO TR th B2 MR HL A I U T - 75 A AT - o
PR B R 5258 4 AR4E 4 2 R0 4, T LR Uy 8RB,
it I AR LA RS . 5 ¢ SE RIS 3 LRI A AT, 46
LA 85 St T o ST e 00 3 A S, (L L ST A S -
TR A - P A A IR B O, AR Ot



~434- NI 33 %

TEEEALA L AR b S NS AR AR B AL N AR i A o« EEDJE FAZ N i N
PR A AT ARAE RO BN IR i o L5 W BT P SR S JE 22 48 AR N AL L,
/A T PR 1S3 S AN i N 1071 I S LG B DN 26 SN B L DA 248 d o N P T
s 54T e ke NASSVa A, (BRSSO I UMUK I e N AR A A A
§S8 % Nt P 2 Sy 2 I3 S Q0 S = SN VA 7 R AT E Y AN 5 e P

4 H AR

SO BB T B AR 2 BAR R 1A NSRBI A A 1 BCA T 852 — 1A
AT BRI EE 7 HE R N ZSBRE AT 8 A 8 L — R A0 W T AR AL
FURFAE . eI NSRBI 1 BRSNS IR AR . BRI 1) i S A PR 5% A SR FE A
HRERHAE AL . XS RPAE R I TR 0B L B st Ll A [ ST L)
A I E LN (BRI LR o W, SO BN RIS /. AR
DU SRR AT X B R b 2 b, AT 240/ ME W] R e AR 4% . Birpag e
H LA BRI — R AL 5, 78 N PRI 48 A 2 . RSOk @, e I
WA, AR DR BN 153k BT 4% . M0 e 2 7 A R 9
NH BRI PR AAAE . BEAt, AWFSURIUAEEFR A BUSEAR R, (T H T
FEIRIN EEBORAT IR, A RERE AR 2 S R hfig LR . Dk, 2IERRIEIR Sk
B VARG KIS 5 T P S NSRBI BERE, N ARSKER T A AR
LA T BE RSP 1WA R

AT M s, BT AR Tl RS AC A P A A Sl A5 LU AR, TSk
MWREAFAEF R, AER S HRA R T H/NRMEE LR HAMERAA RR T A K
PR AT Eiky o FIRIXSRFAE 0 W T RSN, b R N RN (R A AR A 75 42
DI AT ) R OSSR EALN,  SEon AR B A UG ik (B8 LT 2R H AL
(1 5% 17 A ZOR i )R (protostylid) 78S el a2 — I BeAT B, 6 “X7 R &
VA A 2R FLSL AR AR S I e RTINS B ISR — F AT DA et SRS B2 K T LS ELAR
N BRI BB h NS, 7T Je s NAIZR I B N AR S o

BIEHT A Lk, PO IR BEAT L ORI, R A S A )RR T SR e 2 A L
ARBEAT BRI, WBATHOL R R E . I, FeAT e A A7 A 44X
AT o MRS IXAN 1 R K25 NN AR R I Sh A BT e, AT T 1) TA
NZRAAT A S mh 3 o 45 5 0 e i SR M A A T 25 L BT 7S (R T A4 a5
FERE eI R I NS AT AT REARER A A A OB I EAZ N o AEHEJRI R BLI A R4
ASEREIL I B RAE S T B A IR I AR IR B AT R
A 2 HER, R — 20 i KA 5% (R AR it S R AR A G 5 AR S 1 B0 22 1) 2 If
NEAEAFRESIIE R

B % E % BUR K % Milford Wolpoff 442 6 T F 7 Il B 54, B R



4 115 B AE: RUR BRI - AR ©435.
SE i

(1] BRIERG , 208, 2280 2 B AR R IH A 2 A Qs ik R A W4 (0], %, 2013(4): 7-13

[2] Sk, HXAT. ZRMBRNAIYIEEII 1], AR, 1982, 1:2-13

[3] ik, AR, R, 55 (ESD . FATEA M) Bat TLIRRRA R, 2002: 1-316

[4] VFEE, akEE, Ao, T8 RO I R B AR ST (], A JEASAA, 1984, 3: 202-209

[5] vk, dkibE, SRR, BIREAL AN TSR (AL W SSvHe, 2R, SURREgn, Mt [Cl. Fat: LR
PR AL, 2002, 48

[6] Weidenreich F. The skull of Sinanthropus pekinensis: A comparative study on a primitive hominid skull[M]. Palaeontol Sin NS,
1943, 10: 1-485

(7] Rdc e, Bepb i HRBLI AT ], S HESh Y 5 A2, 1966, 10(1): 1-22

[8] Shang H, Trinkaus E, Liu W, et al. Neurocranial abnormalities of the Gongwangling Homo erectus from Lantian, China[J]. J
Archaeol Sci, 2008, 35: 2589-2593

[91 skEiE, JFa. JIEEILN 35S MR MAFERS: B B R B HIR 7S (0], AZR2E244R, 2011, 30: 241-249

[10] SRiHE , 2. | AR MU BLR S NRBNRAAT [J]. AoaHES) 24k, 1959, 3: 176-182

[11] Smith FH, Ranyard G. Evolution of the supraorbital region in Upper Pleistocene fossil hominids from south-central Europe[J]. Am
J Phys Anthropol, 1980, 53: 589-610

(12 BErR B, BRI, skibE, A J DS PR BN s AT SOty (0], AP o A2, 1973, 11(2): 109-124

[13] #06, EIE%, A3k, 55, WL S dhad i 1R B S e NFGE T AL [J]. AR5, 1994, 13:
104-116

[14] Molnar S. Human tooth wear, tooth function and cultural variability[J]. Am J Phys Anthropol, 1971, 34, 175-190

[15] AL ISR B AR ENRINEE 1], A4, 1988, 7:17-25

[16] Torgersen J. The developmental genetics and evolutionary meaning of the metopic suture[J]. Am J Phys Anthropol, 1951, 9:193-210

[17] Churchill S. Cold adaptation, heterochrony, and neanderthals[J]. Evol Anthropol, 1998, 7: 46-61

[18] Rae TC, Koppe T, Stringer CB. The Neanderthal face is not cold adapted[J]. J Hum Evol, 2011, 60: 234-239

[19] Martinon-Torres M, Bermudez de Castro JM, Gomez-Robles A, et al. 2007. Dental evidence on the hominin dispersals during the
Pleistocene[J]. Proc Natl Acad Sci USA, 2007, 104:13279-13282

[20] Martinén-Torres M, Bermtdez de Castro JM, Gomez-Robles A, et al. Dental remains from Dmanisi (Republic of Georgia):
Morphological analysis and comparative study [J]. J Hum Evol, 2008, 55: 249-273

[21] Moggi-Cecchi J, Grine FE, Tobias PV. Early hominid dental remains from Members 4 and 5 of the Sterkfontein Formation (1966~
1996 excavations): Catalogue, individual associations, morphological descriptions and initial metrical analysis[J]. J Hum Evol,
2006, 50: 239-328

[22] Tobias PV. Olduvai Gorge. In: The Skulls, Endocasts and Teeth of Homo habilis, volume 4 [M]. Cambridge: Cambridge University
Press, 1991

[23] Walker A, Leakey R. The skull. In: Walker A and Leakey (Eds.), The Nariokotome Homo erectus skeleton [M]. Cambridge:
Harvard University Press, 1993

[24] Wood BA. Koobi Fora Research Project, vol. 4: Hominid Cranial Remains [M]. Oxford: Clarendon Press, 1991

[25] Arambourg C, Biberson P. The fossil human remains from the paleolithic site of Sidi Abderrahman (Morocco) [J]. Am J Phys
Anthropol, 1956, 14: 467-489

[26] Grine FE, Franzen JL. Fossil hominid teeth from the Sangiran Dome (Java, Indonesia) [J]. Cour Forschungsinst Senckenb, 1994,
171:75-103

[27] Tobias PV, von Koenigswald GHR. A comparison between the Olduvai hominines and those of Java and some implications for
hominid phylogeny[J]. Nature, 1964, 204: 515-518

[28] Kaifu Y, Aziz F, Baba H. Hominid mandibular remains from Sangiran: 1952—-1986 collection [J]. Am J Phys Anthropol, 2005, 128:
497-519

[29] Tyler DE. An examination of the taxonomic status of the fragmentary mandible Sangiran 5, (Pithecanthropus dubius), Homo

erectus, “Meganthropus”, or Pongo?[J] . Quatern Int, 2004, 117: 125-130



436 - NI 33 %

[30] Weidenreich F. The Dentition of Sinanthropus Pekinensis: A Comparative Odontography of the Hominids. Palacontologica Sinica
NSDI. The Geological Survey of China [M]. 1937

[31] Vb, BE2e. JA LSRR IL T ERR A (3], AR, 1954, 2: 267-288.

[32] Bermudez de Castro JM, Rosas A, Nicolas ME. Dental remains from Atapuerca-TD6 (Gran Dolina site, Burgos, Spain) [J]. ] Hum
Evol, 1999, 37: 523-566

[33] Carbonell E, Bermudez de Castro JM, Arsuaga JL, Allue E, Bastir M et al. A new early Pleistocene hominin mandible from
Atapuerca-TD6, Spain [J]. Proc Natl Acad Sci USA, 2005, 102: 5674-5678

[34] Martinon-Torres M, Bermtdez de Castro JM, Goémez-Robles A, et al. Morphological description and comparison of the dental
remains from Atapuerca-Sima de los Huesos site (Spain)[J]. ] Hum Evol, 2012, 62: 7-58

[35] Frayer DW. Metric dental change in the European Upper Paleolithic and Mesolithic[J]. Am J Phys Anthropol, 1977, 46: 109-120

Human Fossils Found from Hualong Cave, Dongzhi County, Anhui Province

GONG Xicheng', ZHENG Longting’, XING Song’,
WU Xiujie’, TONG Haowen’, LIU Wu’

1. Anhui Provincial Institute of Archaeology, Hefei 230061, 2. Anhui Museum, Hefei 230061,
3. Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044

Abstract: In 2006, one human lower second molar and two pieces of frontal fragments were
found from the excavation at Hualong Cave in Dongzhi County, Anhui Province. According
to the faunal composition and stratigraphy, human and mammal fossils of Hualong Cave come
from the Middle Pleistocene. In the present study, morphologies of the Hualong Cave human
fossils were described and compared with related human fossils. Our study indicates that both
the Hualong Cave frontal bone and lower molar exhibit a suit of features that are usually found
in East Asian Homo erectus. Two pieces of the Hualong Cave frontal bones fit well together
indicating they come from the same individual. The frontal bone has small curvature but shows a
robust temporal line and thick cranial wall. Besides, the Hualong Cave frontal bone has a metopic
suture and enlarged frontal sinus. The lower second molar of the Hualong Cave looks robust. On
its occlusal surface, there are cusp 5, cusp 6 and cusp 7. Crown dimensions are within variations
of Homo erectus and much larger than those of early modern human, contemporary human
and European Middle Pleistocene humans. Considering the cranial and dental morphological
patterns of the Hualong Cave human fossils revealed from the present study, we propose that the
human fossils found from the Hualong Cave represent Homo erectus living during the Middle

Pleistocene.
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