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Coevolution of late Holocene environment and ancient civilization in the middle of the Tianshan

Corridor of the Silk Road
YAO Fulong, SU Zhanyi, XIA Qianqgian, HU Xiaofeng, TANG Guogian
Institute of Resources and Ecology / College of Biological and Geographical Sciences, Yili Normal University, Yining 835000, China

Abstract: The relationship between paleoenvironment and ancient civilization evolution of the Tianshan Corridor is one of the important issues
in the study of the community of life for human being and the nature of the Silk Road. Taking the peat sedimentary profile of the Bayanbulak
basin as research material, using pollen as proxy index of paleoclimate, and combining the results of principal component analysis (PCA) and
archaeological data, we revealed the vegetation succession history, environmental change, and human activity evolution in the middle of
Tianshan Corridor during the late Holocene. Results show that: (1) during the Bronze Age (3877~2697 cal. aBP), the pollen was mainly
composed of desert vegetation, with a positive score for PCA axis 1 and a negative score for PCA axis 2. The climate was characterized by cold
and dry conditions. Human activities were concentrated in Kaidu and Kongque River basin. (2) From the early Iron Age to the Qin-Han
Dynasties (2697~1756 cal. aBP), the pollen of desert vegetation decreased, Betula had a significant advantage, and the members of Family
Poaceae increased. The PCA score was opposite to that of the Bronze Age, and the climate changed to warm and humid. Pollens of human-
domesticated Poaceae species had occurred frequently, early cultivation emerged in desert edge oasis, and human activity centers moved
westward to the area of Luntai County. (3) From the Three Kingdoms to Tang Dynasty (1 756~850 cal. aBP), the percentage of the Cyperaceae,
Poaceae, and Picea increased and reached the peak on the profile. The humidity increased and entered a cold-humid period. Good natural
conditions favored the development of large oases at the edge of desert. The percentage of human planted crops had increased, and agricultural
civilization further developed, providing stable material resources for human production and life. The focus of human activities had shifted to
the Kuche River and Weigan River basins.

Key words: pollen; climate; human activity; coevolution; Tianshan Corridor
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Fig.1 The sampling location and sites distribution in different periods in the middle of the Tianshan Corridor of the Silk Road

a: (D Tuolekule Lake!'", @ Caotan Lake!'?, 3) Swan Lake!”, @ Ebinur Lake!'”, & Kala-kule Lake!"*, ® Taheman wetland!"", @ Sayram', ® Wulungu
Lake", Q) Wupaer™”, (0 Balikun Lake!""!, @ Bosten Lake!"”, @ Kongque River®; b: the archaeological sites of the Bronze Age in study area; c: the

archaeological sites from the Early Iron Age to the Han Dynasties in study area; d: the archaeological sites from the Three Kingdoms to the Tang

Dynasties in study area.



WAl e, 2 2298 2 R 1B 8 HH B 4 T BRIE 5 ol A ST P[] 36 Al 183

H Ji4E#s /cal.aBP

500 1000 1500 2000 2500 3000 3500 4000

60

[-™

4

S\g 80 A

.hﬂ_

© 100 -

g

< 120 -
140 -

160 ERNRE EEIVRAR

850+61

1576+45

2806+46

3877451

2 ELE A B T AR R R
Fig.2 Lithology, AMS"C, and calibrated ages versus the depth in the Bayanbulak section

3 44

31 ERMRER

AR R & 1 s, AR S RE LR W
B2 o 3 TS R OE J5 B DT AR i O 3877+
51 cal.aBP, IR &K >~ 850+61 cal.aBP, A [A]JZ A7 T FR
TR RAFAE 25 57, B0 PG AH 10 W0 A7 i ] TR R
fH5E, 153~126, 126~58, 58~35 cm IKE Y 3 M2
(LA UTRLE 2R 431 8 0.25, 0.55, 0.31 mm/a.

32 HMEEHER

EL 5 A 6 i D 118 MR A LS FE K 53266
K, Bl A= ML W AE Ky 36037 KL, T A K A2 K W AE B
17229 i, -3 4 A HE A 451 6, 35 64 N RHE 2
B IR FEARAEKY 6902 K7 21 A RHJEIEH, &R
19.2%, LIHEAK & (Betula) . = K2 )& (Picea) . KB )&
(Ephedra) 7 ., F it 53 510 5.1%. 4.5%. 2.2%. i
A B KLY AE K 29135 K7 39 P REE IS, & B

1 BEARERIEERMNAER
Table 1 AMS"C dates and calibrated age in the Bayanbulak

section
ETRE) R /em MCHERY/ aBP H Ji4E#/ cal.aBP
BA193057 35~36 920+20 850+61
BA212558 57~58 1675£25 1576445
BA212559 125~126 2705425 2806+46
BA212567 152~153 3565£25 3877+£51

e WEM B H LT

80.8%, 2Z F} ( Chenopodiaceae) . & J& (Artemisia) . /&
AF} (Poaceae) 7 51 Al =, & 4151 K 28.7%. 26.7%.
16.2%. 02 /K A HE W) AEH 17229 KL 4 D BL/JE 2K
AU, & i R 32.3%, v E R (Cyperaceae) HA7 4 XL
B oA 29.8%.

R 4l 8 A s i i AR Ry A AR S L, 5%
ek R Hr i B, HEE A b rr &l 5k 34>
WA (E 3), %200 A6k %5 8 45 S i b )23 22 3
ANk B

1 (152~ 119 cm, 3877~ 2697 cal.aBP), 7% .
TEARACHKS & 11.9%, BRETJE (5.1%) BRAb, HA 2 A
AIAENS e s o A T 1.5%, 5 5 I T 2 ke 5
o, Bl AR AR AE R % i 88.1%, BBl Ik 42.4%,
R B S, A 29.6%, RAFLLL 10.3% M & & 5
5=, B 5e B (Aster type) | TR ( Taraxacum
type) & UL AR AR K AR ALY AE R S B iR IR E
1A 22.5%, SEBHILHEBI R, 4 20.3%.

I (119~67 cm, 2697~1756 cal.aBP), 77+,
KAEKS & T+ 2 22.2%, LA A iz A8 1k, HEAR
J&. =g . k%8 (Spiraea) . 7% #%F} (Rosaceae)
WA AR EEYE TN, 235020 8.9%. 3.4%. 2.8%. 1.9%,
HEAR & DL S4B B . HE R S, BR R % S E 1.2%.
i A= B AR W A6 B B R 77.8%, FEFHY 24.9%,
ik 17.5%, )8 (29.1%) 4e 4354 1 09 & &, KA
BHEZ 14.9%, N THIMEERAF} (Poaceae (>37 um) )
TRz B, F S RN, (S T —
PR BE I SR, AR il T B cER AT, MR A K AR AR
AR S BN, A E] 31.4%, PR RN 29.1%.

A M (67~35 cm, 1756~ 850 cal.aBP), Fr. # AR
AR & 5N 21.9%, mAZJE fe i, I8 F) 10.2%, HEARTE
P2 3.2%, G EMNEEHELHER, N2 1.0%.
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Fig.5 The climate evolution sequence of the Bayanbulak section and their comparison with other regional paleoclimate records

a: PCA axis 1 of the Bayanbulak section (this study), b: the Artemisia/Chenopodiaceae ratios of the Sayram Lake™, ¢: the carbonate content of Sayram Lake!*),

d: moisture index of the northern Xinjiang

126] 20]

, e: precipitation changes in arid central Asia™®, f: clay content in the Kongque River®”), g: the carbonate content of

the Wulungu Lake!", h: the carbonate content of the Bosten Lake!"”), i: PCA axis 2 of the Bayanbulak section (this study).
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Table 2 Number of human activity sites in different periods in the middle section of the Tianshan Corridor A
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