ith B IR IR F IR

JEE

Journal of Earth Environment [io]o] B[V AY EYAIAF XA )1

Vol. 14 No. 3 | Jun. 2023

2 1,2 o 1* 2 = a1
1. rPEPBLEBE BRI S AT B+ 558 U M [ R S SR, PEYE 710061
2. KJFFRT R ol TAREARBE, KJE 030024

Research progress on age of Xujiayao-Houjiayao Site
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Abstract: Background, aim, and scope The origin and evolution of human beings have always been the focus
of archeological research. The legacy of Xujiayao man found in Nihewan Basin formed a critical period for
the emergence and spread modern people. Nevertheless, there remains ongoing debate regarding the age of the
Xujiayao-Houjiayao Site. This article aims to examine the chronology of the Xujiayao-Houjiayao Site, with a
particular emphasis on addressing notable concerns raised in prior research. Materials and methods This study
mainly summarizes the principle and measurement results of dating the cultural layers with different methods of

the Xujiayao-Houjiayao Site. Results At present, the main methods for measuring the age of the cultural layer
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of the Xujiayao-Houjiayao Site are paleomagnetic dating and electron spin resonance. The main methods for
determining the age of the cultural layer of the Xujiayao-Houjiayao Site include paleomagnetic dating, electron
spin-resonance spectroscopy, ''C, optically stimulated luminescence, Uranium-series disequilibrium dating and
*Al/'""Be. However, the conclusions drawn by the different methods are very different, with the largest difference
of 500 ka BP. The Xujiayao-Houjiayao Site is 500 ka BP with paleomagnetic methods and K/Ar dating, while
the youngest site is 16 ka BP using the rhino bone fossil measured by "“C. Discussion This paper summarizes and
analyzes various hypotheses about the origin and dispersal of modern humans at home and abroad. Currently,
some scholars believe that modern humans may have a single origin in Africa, while others believe that modern
humans evolved from Homo sapiens in different regions. However, after entering the 21st century, both
hypotheses have undergone subtle changes, and both tend to be African. Modern humans provide most genes for
human beings around the world. The Xujiayao man, discovered in Nihewan Basin in China, is about 100 ka BP
old and lies in the key period of the mergence and spread of modern Chinese people, so it is great significance.
However, the age of the Xujiayao site has long been a matter of great controversy, and the conclusions drawn
from physical dating methods are quite different. The reason may be that the paleoenvironmental evolution of
Nihewan Basin is not combined with dating methods, and there is a lack of constraints on age determination.
Conclusions At present, the age of Xujiayao-Houjiayao Site is difficult to unify, so it is necessary to improve
the working methods and do more research. Recommendations and perspectives To determine the age of the
Xujiayao-Houjiayao Site, it is important to link the ancient human activities in the cultural layer of the site
with the changes of the ancient environment at that time, especially the extinction of ancient lake water and
volcanoes. The extinction of ancient lake water may provide a lower age limit for the cultural layer of the site; by
determining the active period of the Datong volcano and combining it with the stratigraphic age, the cultural age
of the site can be better understood.

Key words: Xujiayao-Houjiayao Site; Nihewan Basin; the origin of ancient humans; chronology progress
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Fig. 1 Site distribution map of Nihewan Basin
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Tab. I The age of some sites in the Nihewan Basin

wihlk - Site A Age/Ma M4E 75 Dating method
TR Majuangou Site 1.76 *Al/"Be., TiHhfk *Al/'°Be, paleomagnetism
/INERBHIE Xiaochangliang Site 1.36 R . HJE2%  Paleomagnetism, stratigraphy
KAs¥eigih  Donggutuo Site 1.10 TG . BT A EILYR  Paleomagnetism, ESR
gtk Maliang Site 0.78 WL Paleomagnetism
JaiHistil  Hougou Site 0.39 Wi Paleomagnetism
VRS - R ZE Bt Xujiayao-Houjiayao Site 0.10 =
MHFistht  Banjingzi Site 0.078 MR, Bt Uranium series method, OSL
PEE S8tk Xibaimaying Site 0.04 #Z 4 Uranium series method
Oig1ligtht Ma’anshan Site 0.012 “C 4 MC dating
TZKigwtht  Yujiagou Site 0.011 #BOLAE  Thermoluminescence dating techniques
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Tab.2 Summary of luminescence age data from Xujiayao-Houjiayao Site

W Depth/m XTI JZ{7  Corresponding stratum  JGBOGAERY  OSL age/ka 2%k Reference
0.3 ¥ )2 Second floor 84.8+6.3
1.00 ¥ )2 Second floor 99.2+4.1
3.00 % =)z Third floor 101.9+4.4
7.35 %JU2  Ninth floor 161+13
8.20 %51—JZ Eleventh floor 175+13
8.85 %+—2 Eleventh floor 177419 %E"JH’ 2016
LiMY, 2016
9.35 %i+—J= Eleventh floor 18823
9.75 B2  Twelfth floor 224+22
12.83 %+=J2 Thirteenth floor 198+15
13.85 %) Fourteenth floor 212+16
14.25 %+ TJZ Fifteenth floor 188+10
IV E Burial location XFREJZE7  Corresponding stratum  YEBOLAER:  OSL age/ka S WHk  Reference

/B2 FJZ Upper cultural stratum %5/\JZ Eighth floor 60+8 | N%E, 2009
ARJZ TR Middle cultural layer %12 Tenth floor 69+8 Tsuneto Nagatomo et al., 2009
SCAEJZE TS Subcultural layer 5+75)2  Sixteenth floor 138.1x12.7
SCARZ TP Subcultural layer %1752 Sixteenth floor 124.5+14.6 B, 2021
SCARJZ LR Upper cultural stratum %%/\JZ Eighth floor 138.7+17.6 Gao L J, 2021
Ak)Z L#B Upper cultural stratum %%/\JZ Eighth floor 111.0£11.1
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Tab. 3 Summary of ancient geomagnetic age data from Xujiayao-Houjiayao Site

SALJET 4 m Btk

HE SR AR

. B I AE T s S5 30k
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Auxiliary dating method . Reference
below the cultural layer age of the site/ka
E Al e AiNKit
R e - 123—118 Liuetal., 1992
Black negative polarity subtime zone
N2 K-Ar % 450350 IRANSE, 2000
Matsuyama reverse polarity zone The K-Ar isotope Su P et al., 2000
R &5 B/M AR LT B 19000 B, 2017
No B/M limit was found According to the volcanic activity period Chen S, 2017
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Tab. 4 Summary of "*C age data from Xujiayao-Houjiayao Site

Tm g s A AR PR N
MR B SR IR I “ 230k
. K : . Whether the test
Burial location Corresponding stratum Test material Age/ka Lo Reference
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Tab. 5 Summary table of uranium sub-method data and age at the Xujiayao-Houjiayao Site
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Tab. 6 Corresponding age of Datong volcano active period
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