531 %, 5540 AN £ = W Vol.31, No.4
2012 4E 11 H ACTA ANTHROPOLOGICA SINICA November, 2012

MALBREIE A RE
1 BB IR TR B

v lo=b 1 g 72 2 L — 5 3
HAE R, 2%, ¥xF
(1. TEPRITTE R R 2 R i R acie s, TR 400047, 2. BepbImii Rkl Rl 5 TR0, 14 710062;
3. FRIFVE R 7 L S AL 424 BE, TS 400047)

OB ASCRMER RS/ Bl Xo SHRRTH . 0N BT AN R I 7 v, AL R TS L i
ZLARE L 102 A A R R AR SR U AT A I 0T o 2B 5 SR O e A R T R A e )=
BB AT [Ca,o(PO)(CO,)(OH), ], Jifi#A (CaCOy) , LLKEEHA" (FeCO;) AR (Fe,05) .
AT [Feys (PO, ,(OH),,] &5 o Hoh WA WIAH B30 AR SRR I AR TRA Y . 22580
IR SR = IR, Al A R T R ) 2 S AR e SN PR . 1 R R )
JERITE RN, S04 A -3 ) COS™ M Fe f7 5%, %2 ARG MR AEAE, X4 (R 1 rpy
WAKIAGRAEAT R R, RERHRE AT 2 HIE A G vh R PR F ol 1 22 5% R 56 B AR R DR A AT AR oA
TE SR, DRIt A A A RS PRAEA A 8 2

KW i, RO, T, BREE, a4, X- FEATE

FREPES2S - Q983°.3; CHEAFRIRHEE :A; XELRES :1000-3193(2012)04-0364-07

Ll &

F 2 35 kA7 T 1 A6 A8 WV B2 K 2 el S5 I i 4 21, M B AR bR DR 32°59'40.0"N,
110°31'33.6"E, 4k 550m. stk b Z8 0 i iy i B Ve b Zeb s AIGL3hIX, iyl v
DV, AHILIE TR P28 Mo W4 itt2d 80 AR LUK IR BRI GT, CL3E A&
A2 o S R 2R 0 e R 1l NS stk PP AR 0 R AR R, 14
LR EAA R IR B2 N TSR Cadfads. VIRl apr. SRy o 1
i B Y SO IR CRLAAT € A H SIS IR L WG U H 2 ms eI L 1R H SRR ) &,
IS B A — Z ey (K1 1-4 Yo ghai, oxE i RS rR
I BAELL 73 B MIT I, A SO B A A 2R 1 ) BB U Z5 0 B 23 AT AR

A 2R THT 1A 455 A A FIREPR 5 | Sk A7 (047 44 F (fossilization ) % S 5 AH G M
A SCEREAE A BT/ e, X- TEATIH . LLAMGIS AT SRR TV, 0 E e R
MO S AT RN A X RO A AT R N BRI 3 A AR, R A el a4k
ARG . A DR AP A R A S, [N o FR N A S i A L ARk
AT A R AT AR S P B R
Wi HER: 2011-11-14; EfREHA: 2012-05-11
ESTE: PR b S 0 H ) (KZZD-EW-03) ;P Rk B ks ko 5 R L1 (XDA0S130101) 2
FEBTA HFIT (1976-), L, BRI, DTG K # R 1 5 U Ry R 580 = B80SO ORI SR 2k,

BWEER: AT (1966-) , 55, WIALRSIE N, ERITVE K ERHE S I 5 SO IR BRI = B2, A S I A BRI AR
Z 2%,  Email: thel 68@cqnu.edu.cn




434 I e P Bl AS A it R R S SE QI RN LR IN ) ©365

2 FRASHREEL

R 2 A B R 8 2, e B T 2 . 0 R AR OH LR,
TR, SREHAEL RTRIAE O R T, JEZ 0.50m, RWFRER A B2 RN
ERELOF LR, LA, SiECE, ZRAETRONIKCEIR M, JFZ) 0. 54m, ST
AR NIGEERIE Cafilhh s i Ba A SAATSE) o 28 3-8 )2 A 4N
B Jakith . WO R LR B ERIR, BT ARMERZ, REBNIGE SR Mz)Y)
feAr e 2007 4F, EEEALAE (ORISR R, — 07 D R A I IR A TR
Wge, — Iyt 4. SR 3000 2 1F3h W) B A AT R ASBEAT FEA ORI . ZEvh, K
PREHE R 29 77% A A A A 2T, BN RIRE B (BR 2 B D) B i A — 2 SR B SR W o
S RO Y T AR, M RAERIOE, R0 BUCHNE . AR AR AR R
Wz, A e NSRRI A S D) O R 2 b o IR U, SRR 2
H PN IAB S Y SGE I R i, AR Bl R A A A R g 28 A

MR P RAE AT R A o, AT R SOE IR KR AR IUIE B e M . X
RO FIAT 21800 AT AR TR R ? S50 8 R R A A4k
R AW R OY RS AT Z A KRR, S P e DU IR TIW2 @): 52 %5
PRA CRAFLEE IR, B 1 1) sScittbh, 2R X- SHERTht. 2046
FH HUBE A 2 b S IR BRI T SR AT » TRV AT R I B Y R AL 2 Ry S ST LB

3 sk

B P TR 27 A2 S 2 v oo R 81 3 B vE R st ik A A 34T T 40 #t
3.1 MBS /X SHERaEE S

14 L85 A FEL 2 @] [ Quanta-200 B IR L5 414 o 1 24 BE, FCA5 EDAX  Genesis—
2000X- 5 £k fig %4 (EDS), ALy #F % <131eV. M4 b m B s X, i i &
20KV, ik BE Ao AR SR AT T Wi e Th e (R R R W R AN T, R B
SR 2 AT IS BRI s O R SR T W 4 e mT i T e R R L ORIEEAS DN 43 BT 1
k) .
3.2 X- BHEATET o dR

Iy BT A 28 4 H A Rigaleu 4E 77 () D/Max-3¢ 4= H &) X- S & AT 5L, #E & K
3KW, Hiis. M et £0.3%, X 2R iR K 60KV, ik 80mA, Wl f it
12 185mm, 20 HFEE R 3°~160°5 WA 1R FE -0.02°~0.02°. FIJ 1] Jade 43 #1444 X—
SSTERATI B AT AN 458 o FE R AR, R T A OB A 7R . &)
BB SORY) T, R TOR B A TRARE, TR UE 2B I IR A A it R iy ok
HEBR AR TN o3 A1 46 S5



*366 ¢ NS 31

B ARBBEiEE A s LG RAeARAR
Figure 1 Excavated spot and fossil bones at Bailong Cave site
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Figure 2 Experimental analysis of the fossil bone at the Bailong Cave site
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Figure 3 Experiment analysis of the fossil bone at the Bailong Cave site
L S ERLAGIE R 2. MR X- TR0 P

R E AT, CO™ (5 T H%y PO, AT E . ML AMER AT LA A X — % .

AN a8 R L], By h & PO, CO I DL &k &), X
SEMAMENE R E A DB HRYE . ST seE T e, S5 A BT S R,
S BT ) 2 BEAH S BRI AT AT W] REAETEORIRAES « 22k SRk L Bk 45
4.3 X- FHETHPNER

X 2 AT S A 2 A B A 28 Origin5. 0 84 4b B1, T8 s B CEI3: 2) o R
Jade5. 0 YIAH S 8 AR T 48 0 o« Ao RIHT IR 2 R A TS BN %, S i RE BE A
Wolht, FTHNIEEY, YA EMEREIRR.

FIH] JadeS. O WIAH S 2 A AT AT AR S e i, TREE IS AN AT R — BT
B (AT s — R A i AT HORER AL T Be A AE s 3 SR ], XA S i X
S RETS TC 3 AT 45 R S LLAMGIE i S5 AL, REX L8 n] BEAEAE IR 70 25 R A7 E ) AH 45 5 )
VENEER SR R IO, HER 1358 DL S A b .

280 R I X AT S P A 9 0 b oeE, kB AT Sk B AR d=2. 7799, 2. 6799,
3.4600. 2.2313. 1.9290. 1.8380. 1.7360. 3.0392 % {7 & ) i1 % & 5 w2 W &K

fi 1Ca, (PO (COL), (O, MARERIEEAT o) gy mxmmenmascsmasLE

W) £rs d=3.0350, 1.9127. 1.8748 55 fi & Table 2 Vibration position of the FIR spectrum
FIRTHN IS T A (CaCOs) [RnifE KT A for the black substance

W)&: d=3.3118. 2. 6448, 2.3258. 2. 0661, ASMBUKCHE | BPE (em D Wi RS
1.8701. 1.6557. 1.6122. 4.8810 % fi & H.0 34463410 | NIERE, B
(19 07 5 e 55 % 2k B [Fe,s (PO, ,(OH),,] H,0 1871-1560 | N, Hl
(K A7 45 W& AH W) 45 d=2.7860. 1.7315, co,” 1560-1340 | s, B
3.5930, 2.3459, 2.1321. 1.9626 %5 1 fi7 PO.” 1041 s
SHIE LSRR [FeCO,] HORTATIEAR & 7 PO 960 15

d=2. 6947.2.5117. 1. 6898, 1. 8357, 1. 4827, co,” 874, 866 WYL 5
1.4500. 3.6845. 2.1996 2% fi ‘& (1 117 5 W PO, 604, 567 UGN, e
SR (Fe,0. [MATH AR A ™ PO, 41 e




434 I e P Bl AS A it R R S SE QI RN LR IN ) ©369 ¢

VLA T S 5 = AR BRI KA [Ca,y, (PO,); (CO5) 5 (OH) ,] AT A7 (CaCOy) ,
EAFAEZE DN [FeCOs]\ AR (Fe,0p) FIEERN™ [Fe,s (PO, 1,(OH),,], FHrp B a4y
FHAZEERA . AR SRR

TEYIA S E I RE T, 28 SRR W) (AT S UEe BT 0 AFr B i (RO ATT 5 0 i J&2 (diffraction
peak intensity) ANSERELN WIEAE, WHERR T B EW)TON BRI AEN

5 iHg e

5.1 Hirsgie

SHRBEEL / BeE Ny X- WERATH T AN T iEwT, R stk R A
F T B JE SR W T S A R B KA [Ca,y, (PO,) 5(CO5) 5 (OH), 1. Jifi#41 (CaCo;) ,
PLIGERAT [FeCO,)\ R8T (Fe,05) « A [Fe,s (PO, ,(OH),,] %, MY
FRZERRAT . FRER SRR R, SR, BRI, AR s
B, FRRE A 7 R SR AR TR B — 2 R ) RS 22
5.2 BED

B W) A KA R, COT Y e R N 414, 3 B R HLAK 2 R Ay
Ca,, (PO,) 4(OH), 4%}y Ca,, (PO,);(CO;) 5 (OH) o hA7 1 CO™ & iy, COy™ Al T3
5y PO IOLLE, HFRIEREA AR BN BB s BAEAT TP K CaCO, — B8y 5 i
WIEA W, — o IR T HE ) s A . Cay, (PO,) 5 (CO;,) 5 (OH), Hil CaCO; ik #
WA ERES . BEE CO,™ il PO, I E, PO, M I B /e Bk A7 i 1 . 24 A
TR SRR, CO HEG & LI, 3G MBS PRI, BETE R T 2E
YA IR SRR I ST BN BERE . KRR K TR, SRR TRER.
Fl; JRERD I KRR, A I IR0, Bk SO (R SR P il I Bt 7,
S, BUEARR,  BEAT R A SR T R R ) T R IO PR A TR AR
A Y RA R DU IS o L, AT UGS H 3 b PR G 1) 3 £ 22 12 () OB ok R P gk i
LR (B 1: 5, 6). Akishba af trh & a2 Nansy i, B fAEEE
BRI AR TR U, 300 (R IR A A T T B W R AR A T 4
5.3 Bai YR LABRIPIER

F R A 2 e g+ Y, IR R . R A R
Bio AR Z BN YR IAAAE, — RS EFLIET B a7Empe e i Ee Rtk
WED Nz AE M. AR REDWI AN,  KER A R A D B e, R
AN FF AR A I AT IR, ATREIE A 1K 2 RO P R IR e R
M, A Z R RS, Il 2 ARAFERN S8 U
54 AIREX

A A FRATTHEAT 12 b A 2 R N 2R S A k), B A6 5 A A 34k DAY
MR T, RO A A B DA R T B (KRR, A SR A T R
WUER A HTIT TR WSS, e ol A2 B Bl m 5 T 7 A IR B A B S AR 2> o AR S DL Rl oy



+370 AN K 2 2 R 31 %

NSEHE BB A o hsAS, AT 2 RS EOR AT, A Bz kA R T A AE
AWFEWER AT AR 2Bk BN S5 ) OB I R SSR RS2 o IXRHA IR [ 2l
PIACAT IO AT R DR A A B 5 AT B 3

B AR R TR T AR R KA, AR IR R !

B3 3k

(1] sRALAT, e, R, & . WHRREIG el i ASSe iy oT (1], A%, 2009, 28 (1)« 1-15.

[2] Sk, SR sk, L. PEIZE A M], Jbat: Rk, 1989:1-437.

(3] slALYy, Z=dEbr, Feisc, A5 . WIALHETY R ik A f R RS (V1. HPYZLHFTT, 2008,28 (6) = 1023-1033.

[4] %43, Baow, B . GAm% IM], Jbat: @8 WAL, 2007:6-19.

[5] Wy g . b A Jemb LM S AR RS (M. dbst: el ik, 1984: 19-119.

(6] JULkE. Snys M MEe (M, db5t: SCpiRAt, 1989: 55-102.

[7] wacit, xlmZs3 . e sbeilb 4 ML dbat: BRE L, 1982: 1120 146, 269-271.

(8] rhEABFEE Bt BHHERAL AW T K1) X2k i 2 2 T S . W X2y fn s e T (M. Jbat: RPE AL,
1978: 110-118.

(9] JHEeME, XM, JHEE . BAREDBERAT AT IRATIE S [T]. 924, 1999, 19 (1) : 41-47.

[10] =, wCAlT, e WIAEREE A RIRIR 7 OR & T i ARAEAF BRI (D). SBDUZEms, 2012, 32 (2) - 199-208.

Discussion of the Formation Mechanism of a Black Substance on the Surface of
Fossil Bones at the Bailong Cave Site in Yunxi County, Hubei Province

ZHENG Li-ping', WU Xian-zhu', JIN Pu-jun’, CHANG Yun-ping’

(1.Chongging Normal University, Chongging 400047, 2.Shanxi Normal University, xi'an 710062;
3. History and Society College of Chongqing Normal University, Chongqing 400047)

Abstract: Compositional analysis of materials adhering to fossil bones is a very complex type
of research. In this work, a layer of black covered the surface of fossil bones from a red clay
stratum at the Bailong Cave Site in Yunxi County, Hubei Province. The result of this research
showed that this substance was composed of Ca,,(PO,),(CO,),(OH),, CaCO,, FeCO,, Fe,O, and
Fe,s(PO,),,(OH),, by spectral analysis using SEM/EDS, FIR and XRD. The color phases that
were associated were minerals of FeCO,, Fe,O, and Fe,;(PO,),,(OH),,. The form of the black
substance was related to CO,”and Fe in the adhering soil. It is noted that presence of the black
substance stopped the strong corrosion of comparatively complete fossil bones in this high-

energy chemical environment.
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