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Fig. 2 Phytolith diagrams in the sediments of Xingyun Lake
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Fig. 3 Correlation of phytolith change index,temperature and human activities

Il -
. IP/D (1 6~ ,
34) .
R s 160 a
40 . .
,IC4/ C3 0.2~1 3, . .
(0. 52~0. 85) . N
I IP/D(5 3~7. 1 .
,1950s . ,
(0. 26~0. 85) . . .
I: ,
IP/D 39~09 14, . 32
0. 3~0. 75, , Iw Iph ,
. . . C 3,
, ) V: )



127

’ ° IW
0.62 077 , )

’ ’

Iph(0. 4~0, 82),

I - , Iw
0. 66~0. 86 s ,
0 1) Iph
0. 65~0. 76 s 40
II:Iw 0. 62~0. 76 , 20
40 . , 60
1) 1) 20
80 . IW 1) 80
s 40 ’ 20
,Iph 0. 57~0. 88,
I: Iw 0. 46~0. 73, 90
° Iph 0. 57’\’0. 7’
20 20 40 ,
40 ,
3,
[15,17] 3 s 90
3, )
4 .
1919 . 1920—1954
L.1955—1986 1987
1920,1955 1987 o
4
(D)
160 a

20

(2) 160 a

40 » 40
80

DR E @ A F AT R F R VKT A

B IFA FAFFEAGSH AP LT HORKHE
VA B P B MR R R AT R A K P
% ey AR T

(1]

(2]

(3]

(4]

(6]

[7]

(8]

( References)

Barboni D, Bonnefille R, Alexandre A, et al. Phytoliths as
palaeo-environmental indicators, west side Middle Awash Val-
ley, Ethiopia [ ] J.
Palaeoecology,1999,152: 87-100.

Palaecogeography, Palaeoclimatology,
Rovner 1. Potential of opal phytoliths for use in paleoecological
reconstruction[ J]. Quaternary Research, 1971,1:343-359.
Rovner. Plant opal phytolith analysis;: Major Advances in Ar-
chaeobotanical Research[ C]//In SchifferM. ed. Advances in
Archaeological Method and Theory. New York Academic
Press,1983.6:225-266.
Piperno D R. Phytolith Analysis: An Archaeological and Geo-
logical Perspectivel M]. San Diego: Academic Press,1988;9-
27,132-156.
, . (M. :

,1993. [ WANG Yongji, LV Houyuan. The Study of
Phytolith and Its Application [ M ].
Press.1993. ]

Beijing: China Ocean

(. ,1991,11(1): 72-84.
[LV Houyuan, WANG Yongji. A study on phytoliths in loess
profile and paleoenvironmental evolution at Heimugou in Luo-
chuan, Shaanxi Province, since Late Pleistocene[ J]. Quater-
nary Sciences, 1991,11(1):72-84. ]

[J] » 2004, 24(4):479. [XIE Man-
ping, LIU Zhanhong, ZHANG Shitao, et al. Phytolith from
late color sand forest in Luliang, Yunnan[]J]. Quaternary Sci-
ences, 2004, 24(4):479. ]

’ ’ ’

[J]. , 2002, 22 (1).25-



128

2012

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

30. [ZHENG Xiangmin, ZHAO Jian, ZHOU Limin, et al.
Phytolith and its paleoenvironmental significance in aeolian lo-
ess of Shengshan island of the East China Sea[ J]. Marine Ge-
ology and Quaternary Geology, 2002, 22 (1):25-30. ]

0. ,1997,20(4) : 336-
349. [LV Houyuan, LIU Dongsheng, WU Naiqin,et al, Phyto-
lith record of vegetation succession in the southern loess plat-
eau since late Pleistocene [ J]. Quaternary Sciences, 1997, 20
(4):336-349. ]

[1l. . 2003, 48(11): 1205-1208. [WANG
Weiming, LIU Jinling, ZHOU Xiaodan. Climate indexes of
phytoliths from Homoerectus’ cave deposits in Nanjing[ J].
Chinese Science Bulletin,2003,48(11): 1205-1208. ]

[J]. » 2005, 25 (6); 758-765. [ XU Deke, LI
Quan, LV Houyuan. Morphological analysis of phytolith in
palmae and its environmental significance [ J]. Quaternary
Sciences, 2005, 25(6):758-765. ]

L. ,2005,25(6) : 777-784. [ LI Quan, XU
Deke, LV Houyuan. Morphology of phytolith in bambuso-
ideae(gramineae) and its ecological significance[J]. Quater—

nary Sciences, 2005,25(6):777-784. ]

[Jl. , 1993, 24(5) :447-455.
[ZHAO Yongsheng. A preliminary study on the relationship
between the characteristics of clay mineral assemblage and
sedimentary environment in fault basin of Xingyun Lake[]].
Oceanologia et Limnoloyia Sinica, 1993, 24(5); 447-455. ]

[D].

,2001. [ZHANG Shitao. A study of Sedi-
mentation and Environmental Evolution in Modern Lake
Xingyun, Central Yunnan [D]. Wuhan: China University of
Geosciences, 2001, ]

E . Brenner M,

[M]. » 1994,
[SONG Xueliang, LI Baifu, Brenner M, et al. Paleolimno-
logical Studies on the Limestone District in Central Yunnan
China [ M .
Press, 1994. ]

Kunming: Yunnan Science and Technology

’

L.

CHEN Hong. Analysis on change of aquatic eco-system and

, 2000, 19(2):42-44. [LIU Jun,

eutrophication in Xingyun lake [J]. Yunnan Environmental
Science, 2000, 19(2):42-44. ]

s s s

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[yl , 2003, 18(6): 928-932.

[ZHANG Shitao, SONG Xueliang, ZHANG Zixiong, et al.
The changing of mineral composition and environmental sig-
nificance in surface sediments of Xingyun Lake[ J]. Advance
in Earth Sciences, 2003, 18 (6): 928-932. ]
s s PR 200

L1l + 2006, 25(3); 812. [ZHANG
Liyuan, ZHANG Hongliang, ZHANG Shitao, et al. Envi-
ronmental evolution in the past 200 years of Xingyun lake,
central Yunnan Province, Southwest China[]J]. Geological
science and Technology Information, 2006, 25 (3): 8-12. ]
Hongliang Zhang, Shijie Li, Qinglai Feng. et al. Environ-
mental change and human activities during the 20th century
reconstructed from the sediment of Xingyun Lake, Yunnan
Province, China [J]. Quaternary International, 2010(212 )
14-20. ]
Twiss P. C Predicted world distribution of C3 and C4 grass
Phytoliths. Phytolith Syatemtics[J]. Advances in Archaeo-
logical and Museum Science,1992, 1 :113.
Madella M, Alexande A, Ball T. International code for phy-
tolith Nomenclature 1. 0[J]. Annals of Botany,2005, 96(2)
253-260.
Ehleringer J R. Genera known to Possess the Crassulacean
acid Metabolism (CAM) pathway[ ]J]. HortScience, 1979, 14
(3):217-222.
Tieszen L L, Senyimba M M, Imbamba S K, et al. The dis-
tribution of C3 and C4 grass peciesal ongan altitudinal and
moisture gradient in Kenya[ J]. Oecologia,1979.37:337-350.
Teeri J A, Stowe L G. Climatic patterns and the distribution
of C4 grasses in North Americal J]. Oecologia,1976,23.1-12.
.C3.C4
, 1992, 3;241-251. [ WU Naigin,

[yl
LV Houyuan, NIE Gaozhong. et al. Study on C3, C4 plant
and its phytolith of palaeoecological significance[ J]. Quater-
nary Sciences, 1992.3; 241-251. ]
1. , 1998, 9(4):392-401. [WANG Shaowu,
YE Jinlin, GONG Daoyi, et al. Construction of mean annual
temperature series for the last one hundred years in China

[J]. Quarterly Journal of Applied Meteorology, 1998, 9(4):

392-401. ]
, , ) 8
. ,1997,16(1): 63-72. [YOU Weihong,

FU Baopu, LIN Zhenshan. Climatic characteristics analyses
of surface air temperature variations for Yunnan Province
during the last one hundred years and chilling damage weath-
er in August [J]. Plateau Meteorology, 1997, 16(1): 63-
72.]



129

ol

ENVIRONMENT EVOLUTION INFERRED WITH PHYTOLITHS FROM
LACUSTRINE DEPOSITS OF XINGYUN LAKE

ZHANG Hongliang' ,FANG Xianglin' ,FENG Qinglai’* ,ZOU Shengli'
(1 Anyang Normal University, Anyang 455002; 2 Faculty of Earth Science, China University of Geosciences, Wuhan 430074)

Abstract; The 85 cm core of XY-1 was obtained from the Xingyun Lake, in the central Yunnan Province,
southwest China. The objective of the project was to get the geological record of environment change and
disclose the relationship between human activities and the natural factors. 22 samples were used for phyto-
lith analysis. Many types of phytoliths were found in the samples, showing a good relationship with the
environment evolution. Results show that four climatic stages can be recognized according to the records
since about 160 a, including the cool period before 1920s, the warm period between 1920s to mid-1950s
with the warmest period in 1940s’, the cool period between mid-1950s to 1970s and the warm period in
1980s. Vegetation evolution can also be restored according to phytolith records. Human activities were al-
so recorded, such as the denudation and over reclamation during the end of 1950s. The phytolith are sensi-
tive to the environmental changes. However, the increasing human activities may effect the record of the
change in the nature. More detailed work should be done for better understanding the relationship between
environment evolution and human activities.
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