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Fig. 1 Geographical location of Hualongdong site
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Fig. 2 A geological sketch map of Hualongdong site
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Table 1 Lithological charactersistics of surrouding rocks and infilling sediments at Hualongdong site
E ) 45 HLD-W1 HLD-W2 HLD-®-1 HLD-®-2 HLD-@-1 HLD-@-2 HLD-@-3 HLD-@-4
I & T A 4 51 40 R Aa 0% 4 REITA 83Y% . NT
7 A 83 %6 L Uk /)N PR H B 55% . B 25%  KiE LN 0.001 mm; {73 5%,
\ " Ve BT AT T2 %% 5 £ B
A 100% B e A 8520 s A F 0.001 mm: A 3%,  RIMA KIS 5 690 BT 8%, Best 0.02 mm 247, b it 0.02 mm; KA 1%,
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Fig. 3 Depositional section of Hualongdong site in 2016

(left: north wall; right: south wall. Scale=1 m)
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Table 2 The results of clay minerals analysis in sediments at Hualongdong cave
o MBI E &R/ %
JZIA FE a5 WREE/cm
I A (KD e (O FAA (D FESREA/S ZFHAS)  REHMUS
HLD1-1 10 10 9 31 50 — 7
. HLD1-2 20 6 7 14 73 — —
HLDI1-3 30 6 5 30 60 — —
HLDI1-4 40 5 6 20 69 — 6
HLD2-1 50 4 4 48 44 — 5
HLD2-2 60 2 3 29 66 — —
HILD2-3 70 4 3 34 59 — —
HLD2-4 80 3 3 54 40 — —
HLD2-5 90 4 4 36 56 — 6
2 HLD2-6 100 3 6 34 57 — 8
HLD2-7 110 8 6 21 65 — 8
HLD2-8 120 7 7 21 65 — —
HLD2-9 130 10 9 25 56 — -
HLD2-10 140 7 9 24 60 — —
HLD3-1 150 7 7 24 62 — —
3 HLD3-2 160 10 10 29 51 — 5
) HLD3-3 170 8 9 13 70 — —
HLD3-4 180 6 7 22 65 — 5
HLD4-1 190 8 11 34 47 — 7
HI.D4-2 200 7 6 30 57 — 7
HLD4-3 210 6 8 32 54 — 5
! HLD4-4 220 8 10 42 40 — 5
HILD4-5 230 9 10 23 58 — -
HILD4-6 240 7 7 51 35 — —
e "= "RRBA.

Ao e — SR TR
T — 5 b, DX B A48 3 0L 5
M— R Fe' ' /Fe® A 5 3% 3 1 45 2507
Bz 2%
m— 4 SRR Fe' ' /Fe” SEHIME .,

YE#E R IR FE Axios mAX X It 2k 5¢ 663
1R GB/T14506. 14-2010( fik i2 £k 2+ £ 1k 2% 4%
Brom 2 58 14 3 43 A4 Wk i ) f GB/
T14506. 28-2010( ik /R £h A A1 fb 2% 4r BT 7 1L 5 28
T4 2 14 A WA 0 A ) X HE B I A S AT
THEAY £ RITE TR AR 3,

FEAE T R HE B ep, TiO, (7 31 35 2
0. 62 % » Bt K F 4k F & A 14 Ik 5T J8 10 )% R R
0. 17 % By & o, i /N T 090 b 0B v (3 e 3 HE R
0. 97 %6 iy o 1 5 M b 4G B T b 2 4R

R HE B 0. 6206 — B, 3 WA A XTI BE 1B
e, T R 12 B JE A E L R, L
SiO, #1 FeO 1 & & F ¥ {8 2 % b 48.10% F1
0.99% .8 F &b (45 3—4 2) FH{H 24.90% Fa
0. 52 Y0 B A X i — 26, i 1 1# _E3B ALO; M Fe, O,
FR -2 & 2 ) R 16,56 % F1 7. 22 % 5 TR R
#6.65% F1 2.78% V¥ & &5 SiO, /ALO, Al
Si0, /Fe, Oy BYEAE » b &8 HE B XT T %% HE LA
. DRt b HEFR W T 1 s A< 46 AH X bE T 38 2 I
B R — 8, D3 Ao SR AR B AN TR R A
R PR ETERILELER 2 M T M 4 2
) — DS HE (—10. 25 C) L 55 3—4 E il IR JE 7
PEIRFE) T 12,02 °C AT 130 Bl LY F 1y
19. 87 “Cok thd B, B R A . 1 1 4 Ak sk
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Table 3 The oxides analysis and the estimated paleo-temperature of the sediments at Hualongdong cave
i SiO, Al Oy TiO, Fe; Oy FeO SiO;/ SiO, / Fed™ HEBAE
=LA R/ em "
%5 /% /% /% /% /% AL O Fe, 05 /Fe?t  iRE/C
1-1 10 49. 42 16. 04 0. 85 7.31 2.17 3.08 6.76 3. 37 —3.07
. 1-2 20 47.41 16. 17 0. 81 7.29 2.11 2.93 6. 50 3.45 —2.15
1-3 30 59. 37 13.12 0. 85 6.17 1.22 4.53 9.62 5. 06 9. 24
1-4 40 49. 47 14. 79 0.79 6. 56 0.99 3. 34 7.54 6.63 15. 05
2-1 50 48. 20 16. 48 0.79 7.08 0. 54 2.92 6. 81 13.11 24. 33
2-2 60 43.22 15. 84 0.70 6. 88 0. 50 2.73 6.28 13.76 24.77
2-3 70 45. 83 15. 87 0. 74 6.79 0.79 2.89 6. 75 8. 59 19. 35
2-4 80 36. 85 14. 43 0.61 6.13 0.48 2.55 6.01 12.77 24.07
2-5 90 44. 29 19. 63 0.71 8. 47 0.94 2.26 5.23 9.01 20.01
2 2-6 100 40. 57 16. 95 0. 66 7.24 0.75 2.39 5. 60 9. 65 20.93
2-7 110 50. 52 18. 82 0.83 8. 04 0. 85 2.68 6.28 9. 46 20. 67
2-8 120 52.07 18. 06 0. 86 7.77 0.72 2. 88 6.70 10. 79 22.29
2-9 130 54. 03 17.95 0. 90 7.78 1. 00 3.01 6. 94 7.78 17. 83
2-10 140 52.21 17. 65 0. 86 7.58 0. 86 2.96 6. 89 8. 81 19.71
3-1 150 27.90 8.42 0. 47 3.63 0. 55 3.31 7.69 6. 60 14. 98
5 3-2 160 30. 31 9.16 0.51 3. 86 0.53 3.31 7.85 7.28 16. 74
3-3 170 30. 07 8. 70 0. 50 3. 65 0.53 3. 46 8. 24 6. 89 15.76
3-4 180 26.70 6.21 0. 39 2.56 0.59 4. 30 10. 43 4. 34 5.17
4-1 190 13.72 4. 24 0. 24 1. 80 0.37 3.24 7.62 4. 86 8. 27
4-2 200 11. 21 3. 44 0. 20 1.41 0. 50 3.26 7.95 2.82 —10. 25
4-3 210 25. 68 6.69 0. 39 2.79 0. 69 3. 84 9.20 4. 04 3.08
! 4-4 220 31. 83 6.58 0.41 2.76 0. 46 4. 84 11.53 6. 00 13. 10
4-5 230 22.41 5. 89 0. 35 2. 39 0. 45 3. 80 9.38 5. 31 10. 41
4-6 240 29. 20 7.12 0.45 2.98 0. 50 4. 10 9. 80 5. 96 12. 96

X i Bz 4 7 4
2.3 I EE

AR T R B85 A 1 45 b 48 7 HE AR e A2 Ak ok
Wi, 5t NS A KA i Bl A= 0 i 3L 3h e 0 e
—E R boa] DLt SR g i B R IR
BLEH AR sk i sh A A A 280 L R R
AT BT I AR ST 51N [R5 SCAIR S 5O B U Ok A
T AR AT TR R E R B2 AT R
A 2L 3 W st % . SR s T 3R AR R KRR —
WR B (Ailuropoda-Stegodon fauna) il b1, X
Ho izl s 3Lt 34 Fh afIHA 8 H . 45 B R
H.®FH WAH . RKE. BERAE . KEH . &HBH
FEEE H . H AT C O 1 K 4R KA R D5 8k 4R
(Stegodon orientalis) A B 55 (Megata pirus au-

gustus) B KK BES (Ailuropoda melanoleuca ba-
cont) 2B (Sus Lydekkeri ) 14 & K% 4 (Bi-
bos gaurusgrangeri)IL 5 Fh, Zamak a0 ib G 2%
SR ZRE AR T R LR 58 B A R D Hh e
WA FL S W A e . R A b
KR KRB AR S Y) 5 F o, P ARIER IR Z .

TE A T R B W RE v A — B 2 01 0 R Y R R
PEBCSR , 0 2848 7R IR K KA B A7 7E B RE (Sorex
sp. ) A B8y 2 oK A B s, KR B R (Moyoris
rickerti) R B & 0 2K W % J& I K, 7T Bl (Rhizomys
sinensis) MEE5G (Hystrix sp. ) W AATE R B B Bl &
Py AR oA s A B LA — AN 25 B9 T I P4 1) 4 A
Huton o M 3k LK BB — Sk g ok AR
] 7 75 2l W A e i R B A A O T R N T AR bR AR
B B e %4 (Cuon alpinus javanicus) . B K
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KEES . B HE (Arctonyx collaris rostratus) . 2 fE
(Ursus thibetanus) | J& (Panthera tigris) JJ&4 (Di-
cerorhinus sumatrensis) \ Jik ik (Macaca sp.) Fl Jf
(Muntiacus sp. ) %555 E AT A= A7 #5885 AT 5 % 1Y
AR, A —SE 3 W) W) S AR AR TR] L b3 Bl ok
Wi (Bibos gaurusgrangeri) 55 . BRI 2Z 4 48 I 1
SNl BT — SR BB AN I I A A Y B ) 2
B AR R 2 M B (Lasiopodomys brandti) | ¥ 4F
S (Cervus nippon) ZE4E . ML, 1 I8 TF sh W) B
ST A B 0 AR SR A0z L WA R A A R G R] R 4y
A5 35 A D KA s AR 2R B A BRAR AT AR B . I
Ao 58 7 T 2K R ik 9 N W R 3 9 T MR 1 AR AR A
AT BEAE A H A2 ) B L 3 0 1% 5 AR R R Ak 7E b [
P A LU D) - et DX R B AL A
Ko

TR AL TG X LT T b R SR
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PR 3 R e R ST kT R e ) B RBR K S 1R
JE LKA 8 i o i ik i 2 207 2. I 7OE R 3
B ORIE ML R 1 AR R DU W) sE
SEEE T W L S AR O B 5 B AR B R R
IR BRI BT Tk 1 34 i 1Y Ao B 5 L T I HE AR B
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EN NG RIS S PR )

PSRN R R EWER JESG TR N R
S5 A A M 2 R A A e B A UK A e A
FEVS 8] DR YT A B0 b B2+ R XL A 3 e o HL
S-S PN L PN U AV S s R
WINZETT U dhy Fp AR 43 5 G B 7 ARty il XL ST ik =
Hh i £ JRE Al AT R P B T S R X YRR
BARIE B 2 ¥ A v 114 3t DX, O 2 B A iz > 1 4
HET IR AR L R AR A T O T BRI
AL 2 BRI N ST 6 72 o5 4 AR IR R R
Bli  7E2 BB T R s s A s FRIESE
N S5 BAE b R i B W 0 2 e E R R
i SRR S CNENE A NN BN AN B3
BNFIRE 50 I B A8 R B D)L Ak 4 4
“OK BH T TF A 25 i R 45 DR Hh B ST 7 VI A
0381 A 4 2 DX P B R B R A R %
DX IR A T 5 v L e -G R T N 2 3 AL LA

B NXE A SR PRI 38 L A — A G Bk Ml IX . A e i 33t
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$8 78 R A VT 90 BT T A N RS A AR R
SR N RE N A A B L

Higt: 2 67 AR ERLEELTA
A= B F e TERBAT, £ WK AT BAF kA
FHHEAEALRBRETLE TR FHEIT; A RO L
B 4y Fo B A KA A Tk Ak T B AT R 1R S AT
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CAVE DEVELOPMENT AND ENVIRONMENTAL BACKGROUND FOR
HOMININ OCCUPATION AT HUALONGDONG CAVE,
DONGZHI, ANHUI PROVINCE

LI Xiaoli', DONG Zhe*, PEI Shuwen®, WANG Xiaomin*', WU Xiujie’, LIU Wu®
(1. Beijing Museum of Natural History, Beijing 100050; 2. Institute of Archaeology and Cultural Relics of Anhui Province, Hefei 230061
3. Key Laboratory of Vertebrate Evolution and Human origins, Institute of Vertebrate Paleontology and Paleoanthropology,

Chinese Academy of Sciences, Beijing 100044 ; 4. University of Chinese Academy of Sciences, Beijing 100049)

Abstract: The Hualongdong cave, located in Pangwang villege, Yaodu town, Dongzhi County of Anhui
Province at latitude 30°06'34. 1"N and longitude 116°56'54. 2"E, and 40 m above sea level, was discovered
in 2006, where unearthed Homo erectus skulls, stone artifacts, and large number of animal fossils. The
cave bears great significance on the study of human evolution, lithic technology, and adaptive behaviors of
human in South China and has therefore raised great attentions from the public and scholars. Preliminary
U- series dating and study of mammalian fauna assemblages indicate that early hominin colonized the site
most probably in Middle Pleistocene. This paper devotes our work on regional geology, cave development
and mammalian fanua, and analyzing data of clay minerals and oxides from sediments.

The cave, as part of the Yangtze stratigraphic region, is geologically situated in the transitional zone
between the stratigraphic subzones of the Lower Yangtze and the South of Yangtze. The cave is developed
in the stripped micrite limestone of the Tushan Formnation, Middle Cambrian. The site and its adjacent
area are dominated by low mountains, gentle hills and lake plains. The cave is formed by the movement
and dissolution of fracture water along the verticle fissures in the early stage, and then by horizontal water
movement later on for further karst development. The entrance of the cave opens to the southwest with
few deposits in the cave, while a karst depression was developed outside the cave. Due to the collapse of
the stone outside the current entrance of the cave, abundant sediments including breccia and red clay are
deposited within the depression, with a total thickness of more than 4 m. Gravity is the predominate agent
of deposition. Human fossils, stone artifacts, and animal remains are recovered from the layers 3 and 4 at
the lower part of the section, with a total thickness more than 2 m.

In order to reconstruct the environmental background and the impact of human activities, systematic
analysis of the mammalian fauna, clay minerals as well as oxides from sediments have been carried out by
the authors. It is inferred that the climate and environment were warm and humid then to some extent,
and favorable for human survive, as a typical climate background on the north margin of the north subtrop-
ical zone. It should be noted that human fossils, stone artifacts, and mammalian fossils are mainly distrib-
uted in the layer 3 and 4 of breccia or the lower part of the section, of which the environment was relatively
cooler and drier than the environment of the upper part of the section. The climate and environment were
optimal to flourish of grass, bamboo grove, and forest, as well as animals, which might lead to the inten-
sified occupation of early hominins during the period while the layers 3 and 4 was formed in Middle Pleisto-
cene. In brief, for study of human occupation of the region during Middle Pleistocene, the Hualongdong
cave may provide significant information.

Key words: Homo erectus ; cave development; living environment; Middle Pleistocene; Hualongdong cave



