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EHR. EAX—GERRNEEERNES, BENEXTRAMPANTRE. A TS
A ABRL SEEMEENHHERSEEE NS TREHE L. TEBEREBRHER,
SREMTRERBLNEERN: BEHE BERY 0 0E, B ARLTHBREM
FI0RHAS0TE, BERE 13 2RA423 74 (BMEE, 1985). 2/, Hige
% (1991), BE£% (1991), FERUNZE (1991) X445 HHRFHKELRE (ESR). 3%
BB MEATERENZRIEERIETHE-EE, HEERS LARFRERRKBHA.
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SRIEMBRATE, SARELE, AOES-amERNE#-SHREVLE. Bk
+EER, ERAZRTTEXI-KEN, HMARBUE. SRR MM AXBEEN
HRERERBERETRENTEE WEE, 1987). AOEE - SAERIEEZREERE
B (TS, 1985). Hit, HARRASWMRSEAT R R EM BRERF
HeHE. :
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WA, RWENEERNORES, o iRk P8 (BZC-3) 3K “'Th ®'U 447
BHHERER YTV TE WEES, 1991), IGETFTEAUAEHETENCELER
XREE. BhTiZEH. ERCELKEEEITSE, hHESHERGRRETEHEREK,
LA H 1—2 BB HUEN, RS 50 T &SNE R R EREH.
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A EREHARBEE IR Y. 80 ERPHERERNARERHE (TIMS)
MEREEE, BRP BEFHBAERFREGHENRE. X—HBERTHELLAY o 88
HWEL-IMRBRMER, AR TMHEZWPENEE (Edwards et al., 1986/ 87). H
FRENESHRANRAGE. BWEE, BRaksn. RiEERSEENEEFULA
BMEEGNELERATRE. CABLERINAT 35 7L SM kB Eh PRI 4 19318
(Ludwig et al., 1992). ¥HRA Fib B ASal, R4 E RO HRNERRR,
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W, RELRBEEXA. ZHEEREEYREEREEFROE RER, FOEHREN
FHEMSER, WEE. SHKI (1991) BRRZER, XHECERLE 1.
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BRI U, Th [F 4L F A8 bR AEY A — B bR A XL 5% ZE & A #RA Harwell
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FHRA (Ludwig et al., 1992). BAISZXEME 8 WFIF B 24U/ 20U o6
#1.0063+0.0013, FTA U, Th FEFEZEFEE Ludwig et al., (1992).
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Cross section of Locus H, Locality 1,
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Zhoukoudian, showing the position of BZC-3
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%1 BZC-3 RigE"Th) U ERMEER
Isotopic ratios and age results of BZC- 3 with TIMS

SRR HaE (ppb) mTh/ 22y 234p/ ZJSU zsarh/ 234U mTh F#) (ka)
BZC-3-1 85.02 0.3 307.9+4.1 1.1393+0.0029 | 1.0177+0.0059 3983
-2 65.8+0.3 209.7+ 1.5 1.1440 + 0.0039 1.0193 + 0.0056 39972
-3 75.6%0.3 432.1%29 1.1343 + 0.0052 1.0198 * 0.0069 41043
-4 86.9+0.2 298.1+1.4 1.1438 + 0.0036 1.0288 + 0.0045 436125
pI L] 1.1409£0.0019 | 1.0226+0.0028 414+13
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BE, BREEBESLTRAKIRE, UHEMBOHBER, SRMESE BRMLES
BOBKIE), AEFLEFHTHRSE, ITBREENERE. EFEH HU-1EEE
B, PRABREEFOEBRBEE LHEN. By 20 20 & P°Th U RBAE
GFRPFHERE, FAMBRENFERE. HU-1 B ZF U-Pb FRE 0.5% AW
&, oA U/ U ¥ 0.9981+£0.0088, Z°Th/ P'U 7 0.5% M W P& E, EHKE
By 38U K POTh) U R HEE T FEE (Ludwig et al, 1992), #0175 R 5 H 35,
MREAKTF 0.5%. W, 4 BZC-3FREHRMIBZENH 3 HE, MEMM, FE
ROAE I —REEEBENEREES, ET BT S, RIVKEIBIEHU-1EH
e R RLEEEATEE., RINUBEEEXTRENX —EEEREREN S IERZ.
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BZC-3 BT HRAWHBE EFZHE 122, 1966 FHEXPER, THNAREF
TEINENE 122 TE, EF3ZRATHE. TE. NHEESHARLE, &
193 FRAM L BBRAETFYE, EHABEMHYAEBNIERRASLSHAELE. HF
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AIBMERE. 10 ZERH, HEREHRRUEGHEER AFIEWN Tautavel AR KT 35 74
i, ROHARERIEX—FBR A, 5EANARBIEBARE. ¥4 FBKM X R &
RHT 5 Tautavel A Petralona AFEZSAH I Atapuerca ARy 6 RL &L A (Arsuage
et al., 1993) F1 Altamura (Dorozynski, 1993) Afb&E, REH AR RN X ®AHIFE
W ARG EHNESFWN, BEHUE-BOHEZ T EMNKT 30 HEMNERME (Stringer,
1993). eI KA 35S FFEHRRELANERNET ARACNARERILTA Bodo k&, B
B BOLRE Ar/ Ar BRIBELS R WY 60 T4E (Clark et al., 1994), SutHtk, B OE
AELBH B TEREBLTER, FIHAFTIAXBAENFTFRESTBURE. BT
AXER, WERMEEREMMAEL, B 7ML 5T A0SR B 7 AR LSR8
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MEie, WBA PEBPEY AMEHE A FFRREIEE.

AXRME B HMAE LA TIHASNARHREFAAENER, BRTHHN
S 30—50 HAERR BRI ERNWRFHR. #—PRHRRELE#TEIRS. RNEEL
FRABIEARES S RERMRBHEIAFIE,. SRRFORES WE2FHREHRE,
EHECRMUBATHERIET SENRBR LR, MEMEEREWVRT REE 5 BRI
G POTh/ U HEBBETEE, AHALES S REEEME. HBR—THY
BEEF, UAHRYIKFENRE, BE, HHERBENE 'Pa XHKEB (Pickett et
al, 1994). BEHE Th/ 24U M P'Pa/ U ERMME S H, B o BBIBEFTAT
AT RN SR AR TR S BT (B, M0 D5 R R EE AL
BEATRAFAAR.
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Summary

The Peking Man site at Zhoukoudian in northern China presents one of the world’s most
important paleolithic site. A reliable chronology for the site is vital to our understanding of the
physical evolution and cultural development of the human species.

Earlier efforts have provided the following time frame for the strata at the site: the bottom
(13th) layer —ca. 700 ka, the lowest human fossil-containing (10th) layer —ca. 500 ka and the
7 'uppermos;t (I-3) layers —ca. 230 ka. However, on close examinations of the dating methods
used in arriving at these age estimates, one finds that certain assumptions introduced, hence the
reliability of the results, have remained problematical. Furthermore, sample BZC-3, taken from
an intercalated travertine in Layers 1-2, has been reported recently to have a **Th/ **U age
of 421*!}%ka, an age much older than the previous age assignment (Shen and Jin, 1993).

That relatively pure, compact and well-crystallized speleothem samples such as BZC—3 can
be precisely dated and has been well documented. The large error limits quoted above result
from the precision achievable by the a spectrometric measurements on samples of >350ka of
age. The newly developed thermal ionization mass spectrometric (TIMS) analyses of U and Th
isotopes have promised to greatly reduce these error limits. With this promise in mind, we have
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initiated a program of TIMS dating of Zhoukoudian speleothems in hopes of refining the chro-
nology of the Peking Man.

We report here the preliminary results on the TIMS dating of sample BZC-3. The dating
was done using the facilities at Centre de Recherche en Geochimie Isotopique et en
Geochronologie (GEOTOP), University of Quebec at Montreal, Canada. Ultrasonically
cleaned sample grains (~ 0.5 cm in size) of translucent calcites, free of visible porosity and
detrital contaminants, were carefully hand—picked for TIMS analyses, following procedures
adapted from Edwards et al (1986/ 87). The 2**U-2*°U-Th spike used was calibrated against
a Precambrian uraninite standard (HU—-1).

The age derived from the weighted mean of four measurements is 414 13 ka. The integrity.
of BZC-13 as a closed—system is indicated by (1) the consistency within analytical error of

24U/ 2*U and 2°Th/ U in four subsamples (not homogenized aliquots); (2) the concor-
dant ®°Th/ *U and ?»'Th/ **Th dates measured by « spectrometry; and (3) the
undetectable amount of '*C in the sample as measured by accelerator mass spectrometry.

While supporting the 421 ka age reportgd earlier, the present more precise age of 414+ 13
ka for BZC—3 points to a much greater age for the Zhoukoudian upper strata than previously
thought. The No.5 skull of Peking Man, a representative of the youngest Homo erectus in
China, was excavated just below these strata and has been assigned an age of 230 ka. It is main-
ly based on this age assigmnent that hypotheses have been formulated concerning a possible
overlapping existence in China of two species of Homo (erectus and sapians) and a possible
slower evolution rate of Asian Homo erectus compared with their African counterparts. None of
these hypotheses is supported by the present dating results that the ypungest member of the Pek-
ing Man family should be at least 400 ka old.

The techniques of TIMS as applied to “°Th/ “*U dating have begun making Sngﬁcant
impact on refining the Pleistocene chronology. As well, their capabilities have recently extended
to the measurement of >'Pa. This paper represents the first attempt at TIMS dating of
speleothem from an early paleolithic site. By careful search for suitable calcite samples from
Zhoukoudian stratigraphic sequence and by stringent cross—checks between *°Th/ **U and

Blpa/ 23U signals to be acquired by TIMS on such samples, we anticipate that temporal re-
cords of Zhoukoudian and other important early paleolithic cave sites can be deciphered with

greater clarity than ever before.

Key words Peking Man site, Thermal ionization mass spectrometry (TIMS),
Speleothem, U—series disequilibrium dating methods



