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Fig. 1 The location map of study area
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Fig. 2 The wooden coffin of Taojiazhai Tomb M72(a), bronze coins in the coffin(b), and wood samples collected from Tomb M72(c)
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Fig.3 Cross section(a), radial section(b), tangential section(c)

of the coffin sample, and cross section(d), radial section(e),

tangential section(f)of living Qilian juniper
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Table 1 = Statistic characteristics of the tree-ring floating chronology
FE FEFR X ] FEA A/ A SD MS Rbar ACl SNR  EPS>0.85 [94E £ X A
TJZ 497~1068 A.D. 18/ 34 0.22 0.241 0.509 0.765 20.32 550~975 A.D.

# SD, FRifEZE; MS, FIHURE ;s Rbar, FFAIEAMRIE; ACL, —Br AR R SNR, fF5IELL; EPS, FEA SRR

*2 EBMEANIEMERNSEESR
Table 2 Four reference chronologies of Qilian Juniper in Qinghai area
ERATR ] B S 5 o E A (°N) ZJE(°E) AER XM SRR R R R
Zhamashi'*] CHINO71 1 ELALRRAT & 38.20 99.87 432~2008 A.D. 0.359"
Haiyagou!**) CHINO70 A% LT 4 & 38.57 99.33 56~2009 A.D. 0.305"
Tianjun!**] CHIN060 PN 82! 37.31 98.40 943 ~2003 A.D. 0.257°
Dulan!’ CHIN006 H 24 B 36.00 98.00 159~1993 A.D. 0.259"

# p<0.05



A BRI, %

BT 09 T 2E3E KRB 2 8 932~ 1503 AEAR I [ ( Juniperus przewalskii Kom.) g4 943

TJZ04 [n=20 Acomb= 12.0%(An= 15.8%)]

BA111137-1 (930,25) [A:124]
Gap 10

BA111137-2 (950,20) [A:113]
Gap 10

BA111137-3 (950,20) [A:114]

Gap 10
BA111137]-4 (960,20) [A:124]

Gap 10
BA1111371-5 (875,25) [A:2]

Gap 10
BA1111371-6 (935,20) [A:117]

Gap 10
BA1111371-7 (900,20) [A:24]

Gap 10
BA1111371-8 (940,30) [A-115}

Gap 10
BA1111371-9 (910,20) [A:157]

Gap 10
BA111137§-10 (900,20) [A:132]

Gap 10
BA1111371-11 (795,20) [A:1]
Gap 10
BA1111371-12 (835,20) [A:65]

Gap 10
BA111137]-13 (850,20) [A:77]

‘_.L
4
A
—
-
—
-

Gap 10
BA1111371-14 (900,20) [A:63]

Gap 10
BA1111371-15 (860,20) [A:78]

Gap 10
BA1111371-16 (790,20) [A:101]
Gap 10
BA1111371-17 (795,20) [A:113]
Gap 10
BA1111371-18 (810,20) [A:116]
Gap 10
BA1111371-19 (775,20) [A:91]
Gap 10

A

P e
A
A
A

1100 1200 1300 1400

Modelled date(A.D.)

K5 R AEHE MT2 MEARBEA TIZ04 HY Bk 1 U 45 45 2R

Fig. 5

A % B, E 1127 A.D., 1130 A.D. F11401 A.D.,
JEi B8 435 A~ H D5 A0y 1) B 98 B TR B AR R S TR 5
ASHERHMI T BN FRERKERE; &5
VU 5 REREMN LR MR, &k 4a
BT B S 497 ~ 1068 A.D. [ 7% 3h 4 £ 1 2 932 ~
1503 A.D. 4 xH4EZ (1K 6) .

3 it
3.1 MREMBERSEENER

AP R IE 2238 MT2 i E R AR AR M Sz 1
FRENM SR AR, I 5 7 I M DX A R B A R T
AT, AR DU E AR S AR R AT R ARy FE R
gl A, K B 5K M A 4 0 A 2R Y AR AR e
932~1503 A.D.. 1 TR A FEA i T )5 Mt , 77
TERZ M5 EBRIR o REAS TIZO4 (1 -1 I ) 47 25 2R
o, FFEAEREFL R R 435 A H DA 15 3

"€ dating results for the coffin sample TJZ04 of Taojiazhai Tomb M72

2.0+
1.5
1.0
&
By
&
& 054
40
0 b
20 %
i
T T T T T T T ~0
900 1000 1100 1200 1300 1400 1500 4

Pl 6 iy o8 A6 LM B T8 AR AR 3R (STD) S e A &
Fig. 6 Tree-ring width standard chronology and
sample depth of Taojiazhai Tomb M72

A BURE AR A 4E AR 1075~ 1265 A.D., X5 IntCal20

O B B OE 2R R IE R Y Bk PO 4R AR
1065~1255 A.D. i1 2 %0 10 45, EW AR IE G 1



944

2024 4

B O A 5 R G £ 20 AER2EJE RN WS
REEF IR, B K IEEE MT2 R AER 5 Zhamashi 4F
FUUR B MR AR AR PR S Ak 3% OE, £ 1127 AD.
1130 A.D. 1 1401 A.D. ¥y i B0 7 B & 9 4F 4 4 K
AR, {4 1130 A.D. . 1401 A.D. [iJ5 Jy & 22 i 1%
AR, A R AMKOR AT — S AN

HURE ABE AF AR I e 1) Fie SO 458 24 1503 ALD.,
HRAE LATE R OF 9T, A1 3% [ A1 0% 3 61 7 2 80 148+
3541 IREAS TG, Kb B N2 AR AR B I T
1616~ 1686 A.D. % st it Bir 5 4= A9 35 7 o EDGIE T 3%
—ro WEH K, EMIKEA 6 MU, Hi—
HOE 854 G 87 U, R A s —
(B 2b) o #i b HE I 2 3E 4 AR BE A7E I W) Y I
WG BEERAE], P 1644~1722 A.D.,

3.2 MEREWMBERAHKIRM

W8 A 68 1 0 i #) AR % 13 A AR A
ST B A2 T TP I B e A R, PR R T BE
MR B % PUHL L U . A B RSO0 R R B 454,
WRNNTAAE A S, SRR G R
Ik 3 305 2T e A 3 DR R .
TR AR B A SR ), AR TARE N, 7Y
PR BE I AR R b IV 2, W DU A i X
AT RIS R A A R I AN E

AT A s s AR 0T 3 g S 30, s M X —
A IR 2L 38 2 ff . 2 JCHT 2000 4R 72
A, H I RHERIE SR A S0 B T B 5 K AL
BRI T AR AT R AR A
g 2R M X - 2 Bty S DUACSE 3 v o AT R A 28 AR
+ o TR RS i A% B S
FEAE YA BF 220K B A AR AR o BEE I 7 4F 1)
18 BRAR AR, T 15 3 DX 8 /A Dt b R AR 23 A, SR T
T SIS 2 R T R R R I R AR O £
(3 X 0 SO AR S R AE (T s B I G AR
FRYT R E 18 A R VYT (A dE S
T AR AL SRS LA B SR R e X, B A
L AT 95 7K A 3B A 3 9 i A ) A AR B R AR
S)A s AR TR Y A, R A
RN A NN BN Y 1 I 2 AN N s NP RS 3
A, AT DL I ARMRAR AR o D I B R R
IR AR ARA AT RESR A V8754 H (9 2R AR

FT 9 A T L XA RO G5 15 28 7 i i 1)
fir, WAHEERE AR A Hm s X T g, 1914 4F,
Jil A QO E 2 Rl TR AR AR, WO AR

A, BT K, Bk OB ERHLE, T2 M—
PO R AR A T e R ] 2R R K s
MERETHE | ZiniE. £FFBXT 4 £SH4F
b, 500 T 58 15K M AR 21 Dulan 4F 6 5 48 i
1L S RE Y Tianjun 4FFAH H, BB RAE S Gk B
5 W45 W LT 1994 M8 3% ELFLBRAT 2 19 Zhamashi
AR5 M IR RS A R AE OC R B, R AR A X
6] A, T A AE R — I 25 I R R %k 0.359, iK% T
WREARF(FE 2, B AME 7). Gou & (L%
AR T I A AR T RS RE@AE R BoR, W
5 FE N A4 22 T B ARG A K I 30 o 1 2 1042 ~
1071 A.D., 1118 ~1185 A.D. #l 1266 ~ 1353 A.D. 11§
FReE T S o 3 U WA WS b A o 1 0 3 [
500 T 10 2R 3 M IX. 4 W A B A T R Ak T R — A M
IX o ply g 0 BF 5 v 1 A A T AR A i A T Ok
S5 M IO 5 M 301 1 MO i O L B A T B R AR
) RSE T b e 2 A0 LD AR TR AR bR, T 3 A K
1B B AT 0 T

(a)

Zhamashi

R TERE

AERHRE

T T T T T T T T T
1000 1050 1100 1150 1200 1250 1300 1350 1400 4F

B 7 PR FELE MT2 WA AE R S Zhamashi 4K [ %) HE
(a) BIGFEIE4E R (b) bRifEFER—I 22
Fig.7 Comparison of Taojiazhai M72 tree-ring chronology and
Zhamashi reference chronology: ( a ) raw tree-ring width

chronologies ; (b) first order difference of the standard chronologies
LYsS
4 L

AR SC LT 45 VY T T P K SERE B3R MT2 1Y)
AR ARAE A RIETE XS G, H F A A AE 58 27 Dy vk 57
T B ST2 AR AR TR S AE 2, Jl A KRB A ) o
T3 R AR AR A b 245 7€ 9 A B} ( Cupressaceae ) il A1 J&
( Juniperus ) ¥ 8 % 1 ( Juniperus przewalskii
Kom.) o P 2& B 48 1% 3l 4F 3 5 7 98 AR JE
4649 ERMAEKAE R FIHF X 4 K40 E RN 2%
FERITE AT BoR, 173 R w5 435



AW MBI, % AT HG T IR £ ARM A TC 932~ 1503 4EAR I A (Juniperus preewalskii Kom.) g€ 945

ANH DTGy o A5 At U E AF S AR RAA R I
WA R, e & W R S AR R B E O 932 ~
1503 A.D. YR 56 4 X 4 o 455 AR A 0
T B, I M72 5 FE AR AR S 3 0
1H . HRERAE(], B 1644 ~ 1722 A.D.  WF 58 B9 A A
JI FAR AR AT BER B A0 OB 5 @ 3 2
S T LU AR T ) AR AR B A o P AR A AT 3 [ A AR
AR IR M KB — Al R AR AR, AT O T
X J 2290 Z B R 5 SO IHAE N2 %, B
A g 3 — 2B PR XA R AR A AR AR AR A A
P LA B R

Bigt: IR 2 A SOREE L R AR I A 5L
SURAE IS AR NG, I o A e 28 4 1
W 397 2 Lol H s Al M A I s L

2 % ik ( References) :

(1] ERZ, AT 580 m A0 0 B 8 i 5 B 307 & s bk R b

TR PR 5 A5 ROR B A S [ ). 5 W42 wF 5, 2022,
42(6) :1723-1736.
Wang Shuzhi, Cong Dexin. Ecological environment and wood use
indicated by the wood from Adungiaolu site in Xinjiang, China
during early Bronze Age[ J]. Quaternary Sciences, 2022, 42(6) ;
1723-1736.

[2] Tegel W, Muigg B, Skiadaresis G, et al. Dendroarchaeology in
Europe[ J]. Frontiers in Ecology and Evolution, 2022, 10:823622.
doi: 10.3389/fevo.2022.823622.

[3] BLR, EWZ, /AR, 5§ i RANE 5 G055 s

AR BAF 18 8 WL S B S OARM A AT LT]. 5 09 42 5F 5T,
2022, 42(1).158-171.
Cui Hongqing, Wang Shuzhi, Zhang Xiaohu, et al. The ecological
environment and wood utilization indicated by the charcoal remains
of the Bronze Age site in Minhe County, Guanting Basin, Qinghai
Province[ J]. Quaternary Sciences, 2022, 42(1) :158-171.

[4] Fwae, EMZ, XERE, . 205K SO AR 55
IR AZS BT F[T]. SR F, 2024, 44(1) :100-111.
Wang Haiyan, Wang Shuzhi, Liu Guoxiang, et al. Study on forest
resources utilization and ecological environment indicated by the
charcoal remains of Hongshan Culture Period sites in the western
Liaoning Province[ J]. Quaternary Sciences, 2024, 44(1) :100-111.

[5] Haneca K, Cufar K, Beeckman H. Oaks, tree-rings and wooden
cultural heritage; A review of the main characteristics and
applications of oak dendrochronology in Europe [ J]. Journal of
Archaeological Science, 2009, 36(1):1-11. doi: 10.1016/].
jas.2008.07.005.

[6] Dominguez-Delmas M. Seeing the forest for the trees: New

approaches and challenges for dendroarchaeology in the 21st century

[J]. Dendrochronologia, 2020, 62:125731. doi: 10.1016/j.dendro.

2020.125731.

[7] Reimer P J, Baillie M G L, Edouard B, et al. Intcal04 ; Terrestrial

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]

radiocarbon age calibration, 0—26 cal kyr BP[ J]. Radiocarbon,
2004, 46(3) :1029-1058.

Reimer P J, Bard E, Bayliss A, et al. IntCall3 and marinel3
radiocarbon age calibration curves 0- 50,000 years cal BP [ J].
Radiocarbon, 2013, 55(4) :1869-1887.

Reimer P J, Austin W E N, Bard E, et al. The IntCal20 Northern
Hemisphere radiocarbon age calibration curve (0-355 cal kBP)
[J]. Radiocarbon, 2020, 62(4) .725-757.

WRACF, Rl , sk B, 4. BEAEIC SR B 290 1200 4F LIk
KOTIE R S 55 e I A P R R XA K SR A Y 5% Ik
[J]. B wrsg, 2021, 41(2) :323-333.

Chen Youping, Chen Feng, Zhang Heli, et al. Strong link of large
volcanic eruptions and climatic and hydrological changes recorded
by tree rings in the river source area of Southern High Asia since
1200 A.D.[J]. Quaternary Sciences, 2021, 41(2) :323-333.
ARz, I8, B, S5 Kb Bt DR 8 S A 5 vk
Feghmapiox#r(J]. HaLurse, 2021, 41(2) :356-367.

Shi Qinyun, Xu Peng, Tao Zhen, et al. Tree-ring climate
reconstruction and its impacts on glacier fluctuations in middle
Tianshan Mountains[ J]. Quaternary Sciences, 2021, 41(2) :356-367.
Biintgen U, Tegel W, Nicolussi K, et al. 2500 years of European
climate variability and human susceptibility [ J]. Science, 2011,
331(6017) :578-582.

Sass-Klaassen U, Vernimmen T, Baittinger C. Dendrochronological dating
and provenancing of timber used as foundation piles under historic
buildings in the Netherlands[ J]. International Biodeterioration &
Biodegradation, 2008, 61(1):96-105.
Dominguez-Delméds M, Driessen M, Garcia-Gonzélez I, et al.
Long-distance oak supply in mid-2nd century AD revealed: The
case of a Roman harbour( Voorburg-Arentsburg) in the Netherlands
[J]. Journal of Archaeological Science, 2014, 41:642-654. doi:
10.1016/j. jas.2013.09.009.

Grissino-Mayer H D, Deweese G G, Williams D A. Tree-ring
dating of the Karr-Koussevitzky double bass: A case study in
dendromusicology[ J ]. Tree-Ring Research, 2005, 61(2) :77-86.
Bauch J, Eckstein D. Dendrochronological dating of oak panels of
Dutch seventeenth-century paintings[ J]. Studies in Conservation,
1970, 15(1) :45-50.

Eckstein D, Wainy T, Bauch J, et al. New evidence for the
dendrochronological dating of Netherlandish paintings[ J]. Nature,
1986, 320(6061) :465-466.

Crone A, Mills C M. Timber in Scottish buildings, 1450-1800:
A dendrochronological perspective[ J]. Proceedings of the Society
of Antiquaries of Scotland, 2013, 142.329-369. doi: 10.9750/
PSAS.142.329. 369.

Billamboz A. Tree rings and wetland occupation in Southwest
Germany between 2000 and 500 BC: Dendrochronology beyond
dating in tribute to F. H. Schweingruber[ J]. Tree-Ring Research,
2003, 59(1):37-49.

Billamboz A. Timber from old and young trees: Dendrotypology as the
backbone of the dendroarchaeological investigations of prehistoric fish
traps and pile dwellings in South-West Germany [ J ]. Journal of
Wetland Archaeology, 2014, 14(1) :48-57.

settlement and woodland

Billamboz A. Regional patterns of



946

% i

2024 4

=

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

developments ; Dendroarchaeology in the Neolithic pile-dwellings on
Lake Constance( Germany) [ J]. The Holocene, 2014, 24(10) :
1278-1287.

Dominguez-Delmds M, Alejano-Monge R, Van Daalen S, et al.
Tree-rings, forest history and cultural heritage: Current state and
future prospects of dendroarchaeology in the Iberian Peninsula[ J].
Journal of Archaeological Science, 2015, 57:180-196. doi: 10.
1016/ j. jas.2015.02.011.

Dominguez-Delmas M, Nayling N, Wamy T, et al. Dendrochronological
dating and provenancing of timbers from the Arade 1 Shipwreck,
Portugal[ J]. International Journal of Nautical Archaeology, 2013,
42(1):118-136.
Dominguez-Delmds M, Rich S, Traoré M, et al. Tree-ring
chronologies , stable strontium isotopes and biochemical compounds :
Towards reference datasets to provenance Iberian shipwreck timbers
[J]. Journal of Archaeological Science:Reports, 2020, 34.102640.
doi: 10.1016/ . jasrep.2020.102640.

Daly A, Dominguez-Delmds M, van Duivenvoorde W. Batavia
shipwreck timbers reveal a key to Dutch success in 17th-century world
trade[ J]. PLoS One, 2021, 16(10) :e0259391. doi: 10.1371/journal.
pone.0259391.

BERKTT , XA 125 AR R R A LR A D s K
SAHEAE B RLT]. IWLHIE, 2021, 41(2) :346-355.
Cai Qiufang, Liu Yu. Temperature variation of the past century in
the Tongbai Mountain, Henan Province and its relationship with air-
sea interaction[ J]. Quaternary Sciences, 2021, 41(2) :346-355.
AREEIE, DAk, BT, AF. RIS RIS AR AT o2 4E R A4
BT N SRR 07 3R ALY A A R AR AIE B AR IR [T . 48
g wF e, 2023, 43(5) :1354-1363.

Qi Yaoting, Ma Ran, Zhao Yu, et al. Intra-annual 80 profiles of
growth rings of Larix gmelinii grown on the south slope of the
Qinling Mountains; Implications for high resolution reconstruction
of past temperature and humidity[ J]. Quaternary Sciences, 2023,
43(5) :1354-1363.

Zhang Q B, Evans M N, Lyu L. Moisture dipole over the Tibetan
Plateau during the past five and a half centuries [ J]. Nature
Communications, 2015, 6:8062. doi: 10.1038/ncomms9062.
Liu Y, Song H, An Z, et al. Recent anthropogenic curtailing of
Yellow River runoff and sediment load is unprecedented over the
past 500 y[ J]. Proceedings of the National Academy of Sciences of
the United States of America, 2020, 117(31) :18251-18257.
Yang B, Qin C, Briuning A, et al. Long-term decrease in Asian
monsoon rainfall and abrupt climate change events over the past
6,700 years[ J]. Proceedings of the National Academy of Sciences
of the United States of America, 2021, 118(30) :e2102007118.
doi: 10.1073/pnas.2102007118.

Lu X, Liang E, Babst F, et al. Warming-induced tipping points of
Arctic and alpine shrub recruitment [ J ]. Proceedings of the
National Academy of Sciences of the United States of America,
2022, 119(9) ;e2118120119. doi: 10.1073/pnas.2118120119.
Twiehe, Enk, MM, . BIRE LA FRAER D RMRE
T A= R AT A B W RE [ ] A DY AL BF 5T, 2023, 43(1):
144-153.

Xu Xiaoxiao, Wang Yunqgi, Zheng Yonglin, et al. Response of

[33]

[34]

[36]

[38]

[40]

[41]

[42]

[43]

[44]

[45]

radial growth of Pinus massoniana at different ages to climate
change in Jinyun Mountain, Chongqing[ J]. Quaternary Sciences,
2023, 43(1) .144-153.

RPN, RS, e, 5. RIAEIC R AY 1808 4R LIk Mk 28
DR A AR LT ] SRS, 2021, 41(2) :334-345.
Zheng Zeyu, Jin Liya, Li Jinjian, et al. Variability of mean
temperature since 1808 A.D. in Shennongjia Mountain area inferred
from tree ring[ J]. Quaternary Sciences, 2021, 41(2) :334-345.
FERZE. HIEE M XA ST HT SIS 4F Lok B A AR 58 32 i gt 57
B ILI]. 3 530, 2004, (6) :45-50.

Wang Shuzhi. Construction and application of a tree ring
chronology backed 515 BC for Dulan County, Qinghai Province
[J]. Archaeology and Cultural Relics, 2004, (6) :45-50.
EME, B, VPRI, S BTy 2332 AE I WA AE SR
Ry 5 RSB EEAELT]. %l , 2008, (2) :80-86.

Wang Shuzhi, Shao Xuemei, Xu Xinguo, et al. Establishment of a
2332-year dendro-archaeological chronology and dating of Xiatatu
tombs[ J]. Archaeology, 2008, (2) :80-86.

Wang S Z, Shao X, Xu X, et al. Dating of tombs in Delingha,
Qinghai Province, China, on the basis of a 2332-year tree-ring
juniper chronology ( Sabina przewalskii Kom) ( 1575 BC-756 AD)
[J]. Dendrochronologia, 2008, 26(1) :35-41.

Wang S, Zhao X. Re-evaluating the Silk Road’s Qinghai route
using dendrochronology [ J ]. Dendrochronologia, 2013, 31(1):
34-40.

FERE, TR RS AR 12 5 2 Al il 3% I 1N 263 2R
MABEIRLT]. PYIL bR BE 241, 2010, 25(6) :55-58.

Wang Shuzhi, Zhao Xiuhai. Evaluation of forest destruction by
human interference during Tubo period [ J]. Journal of Northwest
Forestry University, 2010, 25(6) :55-58.

Li M, Shao X, Yin Z Y, et al. Tree-ring dating of the reshui -1
tomb in Dulan County, Qinghai Province, north-West China[ J].
PLos One, 2015, 10(8) :e0133438. doi: 10.1371/journal. pone.
0133438.

EWZE. R BN HIE, TEMEEIM]. dea: B
Rt , 2022.13-157,211-221.

Wang Shuzhi. Xylonarchaeology : Theories, Methods, and Practice
[ M]. Beijing:Science Press, 2022.:13-157,211-221.

Zhang Q B, Cheng G D, Yao T D, et al. A 2,326-year tree-ring
record of climate variability on the northeastern Qinghai-Tibetan
Plateau[ J]. Geophysical Research Letters, 2003, 30(14) :1739-1741.
Shao X, Wang S, Zhu H, et al. A 3585-year ring-width dating
chronology of Qilian juniper from the northeastern Qinghai-Tibetan
Plateau[ J]. lawa Journal, 2009, 30(4) :379-394.

Shao X, Xu Y, Yin Z Y, et al. Climatic implications of a 3585-
year tree-ring width chronology from the northeastern Qinghai-
Tibetan Plateau [ J ]. Quaternary Science Reviews, 2010, 29
(17-18) :2111-2122.

Yang B, Sonechkin D M, Datsenko N M, et al. Establishment of a
4650-year-long eigenvalue chronology based on tree-ring cores from
Qilian junipers( Juniperus przewalskii Kom.)in Western Chinal J].
Dendrochronologia, 2017, 4656 - 66. doi: 10.1016/j. dendro.
2017.10.002.

Yang B, Qin C, Wang J, et al. A 3, 500-year tree-ring record of



AW RTUE, A BTGP TSR LR 28 TT 932~ 1503 4R AR A A (Juniperus praewalskii Kom. ) i3} & 4F- 3%

947

[46]

[47]

[48]

[50]

[51]

[52]

[53]

annual precipitation on the northeastern Tibetan Plateau [ J .
Proceedings of the National Academy of Sciences of the United
States of America, 2014, 111(8) :2903-2908.

Dong G, Li T, Zhang S, et al. Precipitation in surrounding
mountains instead of lowlands facilitated the prosperity of ancient
civilizations in the eastern Qaidam Basin of the Tibetan Plateau
[J]. Catena, 2021, 203:105318. doi: 10.1016/j.catena.2021.
105318.

Zhang C, Zhang Q B. Is there a link between the rise and fall of
the Tuyuhun tribe ( Northwestern China) and climatic variations in
the 4th-7th centuries AD? [ J]. Journal of Arid Environments,
2016, 125(2) :145-150.

BMETE, EME, REA. L9285 a3 n 253810 -
AM LB AR TIL [T]. L5, 2022, 42(1):
192-205.
Cheng Xuehan, Wang Shuzhi, Zhu Yanshi. History of forest
disturbances recorded by timbers unearthed from Tubo tombs
alongside the Silk Road’s Qinghai routes[ J]. Quaternary Sciences,
2022, 42(1):192-205.

EME, R, 5 G BRI A R Y A S PR B T
[J]. BJ73Cy, 2016, (2) :148-157.

Wang Shuzhi, Yue Hongbin, Yue Zhanwei. High-resolution
ecological environment reconstruction during the Yin Dynasty and
Shang Dynasty [ J ]. Cultural Relics in Southern China, 2016,
(2):148-157.

BRE, DHEM, AACE, S DB EER B ZE A 8RR %
Fe A SR AE R W I [T]. T A &5 % 4%, 2021, 32(10) .
3687-3698.

Li Junxia, Ma Xinbo, Fu Yongping, et al. Tree species
identification of wooden funeral utensil from Qing Dynasty’s tombs
and its potential of ecological and environmental indicator in
Shenyang, Northeast China [ J ]. Chinese Journal of Applied
Ecology, 2021, 32(10) :3687-3698.

T EAE SO 25 IR TSR VY T P S S D R AR T
Xy, 2015,(9) :39-48+1.

Qinghai Provincial Institute of Cultural Relics and Archaeology.
The excavation of the tombs of the Han Dynasty at Taojiazhai
Village in Xining, Qinghai[ J]. Cultural Relics, 2015, 2015,
(9):39-48+1.

FREGE, XIS, SREAL, 5. AT R AR AL TR R A
ME B AR LT]. B2 BE R, 2016, 35(6) :768-778.
Wu Zhilei, Liu Fenggui, Zhang Yili, et al. Forest and grassland
coverage change in the Yellow River-Huangshui River valley in
northeast Qinghai-Tibet Plateau during the Qing Dynasty [ J ].
Progress in Geography, 2016, 35(6) :768-778.

B, SRR, XUWE ST, A5 R0R IR AL I A 1726 4R
PRk AT, MBEWFS, 2014, 33(7) :1285-1296.

Luo Jing, Zhang Yili, Liu Fenggui, et al. Reconstruction of
cropland spatial patterns for 1726 on Yellow River-Huangshui
River valley in northeast Qinghai-Tibet Plateau[ J]. Geographical
Research, 2014, 33(7) :1285-1296.

[54]

[55]

[56]

[57

[

[58]

[61]

[63]

[64]

[65]

[66]

Fritts H C. Tree Ring and Climate[ M ]. London : Academic Press,
1976:20-23.

Holmes R L. Computer-assisted quality control in tree-ring dating
and measurement[ J]. Tree-Ring Bulletin, 1983, 43(1) :69-78.
Cook ER. A Time Series Analysis Approach to Tree Ring
Standardization ( Dendrochronology, Forestry, Dendroclimatology,
Autoregressive Process) [ M]. Tucson ; University of Arizona Press,
1985.183.

BRI, B, XUMS. R AR &
Mk, 1992.752.

1)

M. dest: HE Mol

Cheng Junqing, Yang Jiaju, Liu Peng. Wood Science in China
[M]. Beijing:China Forestry Publishing House, 1992.:752.
PAGES 2k Consortium. Continental-scale temperature variability
during the past two millennia[ J]. Nature Geoscience, 2013, 6:
339-346. doi: 10.1038/NGE0O1797.

Sheppard P R, Tarasov P E, Graumlich L J,

et al. Annual

precipitation since 515 BC reconstructed from living and fossil

juniper growth of northeastern Qinghai Province, China [ J].
Climate Dynamics, 2004, 23(7-8) :869-881.
TR AR e, AR AR ML dE AT o MOl R A,

1993:230-240.

Editorial Committee of Forest in Qinghai. Forest in Qinghai[ M ].
Beijing : China Forestry Publishing House, 1993:230-240.

TR SO A BIAR T BN, P E AR S R B RS W
TEHIEIM]. dbot: SO ARAL, 198453, 170.

Qinghai Provincial Cultural Relics Management Office Archaeological
Team, Institute of Archaeology, Chinese Academy of Social Sciences.
Qinghai Liuwan [ M ].
198453, 170.

A SO ORI T2 Bty SR A AR DA S
ZE[J]. %y, 2002, (12) :29-37+101.

Beijing: Cultural Relics Publishing House,

Qinghai Provincial Institute of Cultural Relics and Archaeology.
Bronze Age and Han Dynasty tombs in Gucheng, Ping’an County,
Qinghai[ J]. Archaeology, 2002,(12) :29-37+101.

SO SR 7 s T R RRARL M ]/ SOk o DT S e A
Y58 R, WK WK AL, 2006:36-40.

Wen Huanran. The forest in Qinghai Province during different
historical period[ M ] // Wen Huanran. The Change of the Plant
China during Different Period.
Chongging ;: Chongqging Publishing House, 2006 :36-40.
VTR MBE R S WA (M. 0% BRI AR R
L, 1998.74-76.

and Animal in Historical

Editorial Committee of Xining City Chronicles. Xining City Chronicles
[M]. Xi’an:Shaanxi People’s Publishing House, 1998:74-76.
JAF . TWLATIM]. 22 HR AR ® ML, 2002:8.
Zhou Xiwu. Ninghai Travelogue [ M ].
Publishing House, 2002:8.

Lanzhou: Gansu People’s

Gou X, Deng Y, Gao L, et al. Millennium tree-ring reconstruction
of drought variability in the eastern Qilian Mountains, Northwest
China[J]. Climate Dynamics, 2015, 45.1761-1770. doi: 10.1007/
s00382-014-2431-y.



¥

948 % y @ wF 2024 4f

&

A NEW TREE-RING CHRONOLOGY OF QILIAN JUNIPER(JUNIPERUS PRZEWALSKII
KOM.) FROM 932 A.D. TO 1503 A.D. BASED ON WOODS UNEARTHED
FROM TOMBS IN XINING CITY, QINGHAI PROVINCE

CHENG Xuehan', WANG Shuzhi®, ZHANG Qi’, XIAO Yongming', REN Xiaoyan®
(1. Lushan Botanical Garden, Jiangxi Province and Chinese Academy of Sciences, Lushan 332900, Jiangxi; 2. Institute of Archaeology, Chinese Academy
of Social Sciences, Beijing 1007105 3. Faculty of Life Science, Tangshan Normal University, Tangshan 063000, Hebei; 4. Institute of Cultural Relics and
Archaeology of Qinghai Province, Xining 810007, Qinghai)

Abstract

Wooden remains unearthed from archaeological sites serve as critical materials for dendrochronological
research. Archaeological tree-ring chronologies hold significant value for the dating of cultural remains, calibration
of radiocarbon dates, studies on historical climate and environmental archaeology, as well as research on forest
exploitation and timber utilization history. However, the establishment of archaeological tree-ring chronologies in
China is still insufficient. This study focuses on the excavated coffin from Tomb M72 in the Taojiazhai tombs in
Xining, Qinghai Province(36.69°N, 101. 74°E; 2326 m a. s. 1.) , from which 20 wooden planks were collected in
various directions. Measurements were taken along two radial directions on the cross section of each plank, yielding
40 samples for study. Utilizing wood anatomical methods, the wood from this coffin was identified as belonging to
the genus Juniperus within the Cupressaceae family, specifically Juniperus przewalskii Kom. A floating tree-ring
chronology spanning 572 years was constructed using dendrochronological methods. Running correlation analysis
between the Taojiazhai tree-ring floating chronology and the 4649-year long tree-ring chronology of the northeastern
Tibetan Plateau as well as four Qilian juniper reference chronologies from the Qinghai region, indicated that the
floating chronology should be adjusted backward by 435 calendar years. Combining radiocarbon dating and the
comparison of narrow ring years, the floating tree-ring chronology was finally determined to be an absolute tree-ring
chronology from 932 A.D. to 1503 A.D. Combined with the discovery of “Shunzhi Tongbao” copper coins within the
coffin, the burial period of Tomb M72 is conjectured to be during the early Qing Dynasty, specifically the Shunzhi
and Kangxi periods( 1644 ~1722 A.D.). The trees used for the coffin likely originated from local sources or were
transported from the upper reaches of the Datong River to the eastern Qilian Mountains. This chronology represents
the first archaeological tree-ring chronology for the Hehuang area, providing a chronological scale for the
archaeology of the Hehuang area and along the Silk Road. It also contributes historical proxy data for further

understanding of climate change and forest ecology in the Hehuang region.

Key words: archaeological tree-ring chronology ; Taojiazhai tombs; coffin woods; Hehuang area; dendroarchaeology ;
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