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Climate change recorded mainly by pollen from baixian lake during the last
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1 College of Resources and Environmental Engineering , Guizhou University , Guiyang 550003, China
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Abstract ; Sporopollen has the advantages of being a very tiny unit, being abundant and having a wide range of distribution.
It reflects changes in vegetation very directly and also is sensitive to and reflects changes in the environment. Therefore,
sporopollen has been applied broadly to reconstruct prehistoric environments. The perfect study site for collecting
sporopollen is a small closed lake without a drainage outlet. Karst areas are the best places to study the relationships
between climate and the environment, and an understanding of the evolution of past environments is needed before they can
be adequately protected. Baixian Lake, a small closed lake located in a karst area in Guizhou is selected for this study.
Through an analysis of pollen assemblages of the sediment profile in Baixian Lake, we discuss the vegetation and
climate change in the past 5.5 ka using organic “C dating. The records of the pollen assemblages reveal four stages to the
vegetative evolution and climate changes in the Baixian Lake region. From 5500—4500 aB. P. , various types of vegetation
were relatively rich, with Pinus, Quercus, Cyclobalanopsis, Lithocarpus/ Castanopsis/Castanea and other woody plants more
frequent than other species. Plants and grass species preferring mesic habitats comprised as high as 30% of the flora on

average while the percentage of herbs of non-mesic habitats as well as drought or cold tolerant herbs were relatively low,
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averaging 2% of the flora. Ferns also comprised a relatively low percentage of the flora, less than 10% . These findings
agree with climatic records based on cave related data, which implies that this period experienced a warm and humid climate
during that time frame. From 4500—2750 aB. P. , drought-resistant herbs and ferns began to appear more frequently,
which implied a transition occurred as the climate changed. Trees of cool hygrophilous habitats appeared while some woody
plants with seasonal resistance to drought decreased in frequency compared with the previous period. Xerophytic herbs such
as Artemisia and ferns such as Lepisorus began to appear. From 2750—1500 aB. P., changes in woody plant species
occurred. Tropical and subtropical woody species increased during this period, although small fluctuations in their
populations occurred in the second half of this period with these species comprising up to 7% of the flora. Hygrophilous
herbal or moist herbal content declined to 15% . The content of pollen from aquatic herbs in the Cyperaceae declined to
20000 grains/g and continued a downward trend in the next period. Hygrophilous herb species declined and drought tolerant
herbaceous species increased in frequency. Cold- or drought-resistant herbs increased to 8% of the pollen flora; fern spore
content in the sediment band from this time period was high, averaging 30% ; sporopollen content in the Polypodiaceae and
Lepisorus increased; this all indicated the climate tended to be cool and dry. Since 1500 aB. P., woody plants and
moisture-loving herbs continued to decline, while hygrophilous herbs and coniferous trees almost disappeared, and plants
and grasses of mesic habitats made up about 15% of sporopollen samples. Gramineae pollen content increased and Artemisia
pollen content increased to 100000 grains/g, reaching a maximum at 400000 grains/g. Hygrophilous Cyperaceae content
declined to almost nothing. Herbs and ferns continued to increase, while cold or drought tolerant herb pollen content
increase and fluctuated, the highest point reaching 12% . Fern spores in the samples continue to increase in number, in this
period, aridification obviously intensified, reached 35% . The vegetation tended to be dominated by the plants adapted to
conditions with rocky desertification. The pollen assemblages in Baixian Lake showed that temperature and precipitation
gradually decreased, while the vegetation obviously degraded in the last 5000 aB. P.. This study also reveals that the
climatic events (e. g. , the continuous dry climate) can result in rocky karst desertification, and supports the idea that the
environment in the karst region is innately fragile. Therefore, scientific assessment of aridification and the associated affect
on the environment in the Baixian Lake region is essential in addressing climate change, and future research in this field is

needed.
Key Words:; Baixian Lake; sediment; pollen; vegetation; climate change
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Fig.1 Map showing the location of Lake Baixian
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Fig.2 Pollen palynological assemblages diagram in core LB-1 in the Baixian lake

(1) BIRE M TR ARA  BeAZ (Tsuga) JBAZ ( Dacrydium) K28} ( Taxodiaceae)

(2) BREM R T ARL AEAEF(Palmae) HE( Betula) JEFHA ( Carpinus) &K (Alnus) FEA (Acer) |
AR (Juglans) i ( Ulmus) 8 M ( Cyclocarya) Kb ( Celtis) K& ( Zelkova) M ( Tilia) . 1L ERE ( Fagus) N4
( Pterocarya) JHg ( Myrica) 7§ AR ( Quercus)

(3)—EZET T ARKA A E/W/5E ( Lithocarpus/ Castanopsis/ Castanea ) . ¥ Ft. ( Engelhardtia ) {4 7F
( Platycarya) #ZHE( Carya) WA ( Liquidambar) A7 (lex) M ( Mallothus ) Mk4: WF( Mytaceae) \JEATHE
Bl ( Apocynaceae ) . % B Bl ( Anacaodiaceae ) . F§ R & ( Choerospondias ) . ¥ % K ( Pistacia ) . H 2% ¥k
( Cyclobalanopsis) .

(4) #ar W ARA KIFBE(Flacourtiaceae ) \ 42548} ( Hamamelidaceae ) | I} ( Saptaceae ) 257
Bl ( Rutaceae ) . & Bl ( Moraceae ) | 48 4 4+ B} ( Myrsinaceae ) | B2 i T ( Embelia ) | %5 4 4 (Ardisia) | #t25 111
(Maesa) SAML( Peperomia) 2% .

(5) #alF WA ARAR  ILERAT (Alchornea) . T A 4% (Antidesma ) 2% 1 ( Reevesia ) BEA ( Cornas) | FH Bt #
( Fraxinus) Ml ( Salix) T INE Araliaceae) SRRk (Actiniaca) . FRZERF( Rhamnaceae ) I3k ( Viburnum) (B4
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Fig.3 Pollen concentration diagram in core LB-1 in the Baixian lake
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A TTHE 5 (Artemisia ) & 5 FH 8 2 100000 Fi/g 2247, B s B 35 2] 400000 Ki/g; 1M 42 A AR 95 R}
( Cyperaceae) & 12 AKX 2 JLF- A s B RA Y K B B Polypodiaceae ) 2 18 LTt , FL ( Lepisorus ) 5 mFHFH
R, FAR AR X — I R A 5 IS WA BAS S A, s ik — BHH LSRR8 T £
4 AlHHHEHESHKEZTKIE

F RS 38 M DX B0 A= Ff bl B 2R A6 3 ( Platycarya longipes ) .8 363 W ( Cladrastis platycarpa) . 7 K ( Quercus
glarca) K8 A G W ( Photinia davidsoniae ) . % W K ( Handeliodendron bodinieri ) . #] 4t + K I 55 ( Mahonia
confusa)  BR % & ( Viburnum propinquum ) . 5t M %247 ( Ampelocalamus calcareus ) | 7 1L # B ¥ ( Elatostema
stewardii) 2 75 ( Selaginella uncinata) MM BE ( Cyrtogonellum fraxinellum ) Z5REHZE > . S FAfOks &
T H R AN R AL R O T s, P T BESR A I, A7 Bk X AR B DAREA BR2E AR
S P A TR A AR I 2R VR IR A ] i X 3 ek XU AR RN AR T A, ARAE AR
SIFTEE R RS DX R B S AR AT 3R 4 BB

[ 47 5500—4500 aB. P. I a] , A5 {5 i I 16 Vil
FA (Pinus) | H 888K ( Cyclobalanopsis) A1 KK/ #5/ 5% ( Lithocarpus/ Castanopsis/ Castanea ) A ( Liquidambar) .
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ARAEL( Gramineae ) FHHEL( Cyperaceae ) M HLEE 4, ( Monolete spores) & w815 , 1 B & £F ( Gesneriaceae ) | K
#} ( Euphorbiaceae ) &5 W 52 A B S ARG, 5245 T8 28 (Artemisia ) 76K M | 7K e B Bl ( Polypodiaceae ) A1 T
Wk ( Microlepria) X L5 ( Lepisorus ) SF Bk FSAH YA+ SmARMK , H A BRJE ( Quercus) A #RJ& ( Lithocarpus) Ay 1L 1
Mk R RE AR R o R I I 1 A S5 3l R 2B R i A, 1B 2 Wizl B s R
A P I ARAS BT TR AR S B IR A S LR A R T AR AR FBR A ) 1 AR 1 3 AT
UL AR ( Quercus) i 2885 ( Cyclobalanopsis ) A1 Ek/ /35 ( Lithocarpus/ Castanopsis/ Castanea ) SERAFE AR
%, HAR FEIEARAP( Gramineae ) | FRIEIS FBL ( Cyperaceae ) ; BRZEAT =3 AY K I} (Polypodiaceae ) ; T
it S8 (Artemisia) 5 5 A 0, X Wi — BsF 399, A A o) 7K T 0 2 0% 3 B3 G 55 800 {EAF 8 - 6. 15%o.
—8. 02%o , 541 557 5 V- Y {EAH o 671, 5 7% 35— I 1 8 ot DX Ry S e 007 S BT A 94 8100 (4
BRIX—IF RN e RO 800 (At Rk — B B A IR E S 5 IR e s — Bk
FEHH I BN P, St L X 3 23 A iR BV 1 1) S R A

1177 4500—2750 aB. P. 1], 212 X 1) % AL 1 B3]

AAERA (Pinus ) FERy & 1t 5 b — I HOA BTREAR, 124 6% ; BB AT M IR ARAEHN V15 0. 4% ; iy IR
F—E ZEA M T ARAAEN 5 b — A LA BRI, S 159% 0 B RAR TR S —mf 1L, R
T 5% B R AER Y 1.5% il WA T FE S AR A2 1. 8% ; B iR sl A= FEA
ETEAN SR, 5 E—m A e, SF1 40% ,{BAE 3600 aB. P. LA 5 FEAR 3, th A= i 28 ol it
BREAGEI S, VY 6% BB MW TE AN W5 LI T & 2 25% . & W AR (Quercus ) | 4k Bk
( Cyclobalanopsis) % & # #& , 43 5 A 4000 $i/g Fl 30000 $i/g 72 £ ; KA F} ( Gramineae ) F1 32 A= 35 5 R}
( Cyperaceae ) 1EA3 ¢ FE 5 ot J2 fe i 9, 439314 40000 2/ g 11 200000 i/ g, {HTE 4000 aB. P. VUG 258~
e A RAE (Artemisia) TR B, IF H AR 2218 LT a3 BRESHE DI BR 7K 8B B ( Polypodiaceae ) 1 12 I
b A TLH (Lepisorus) TG B, LA EFRFERY X — I RAAE YRS A W0, AR S s IF R i, O B
FAH YRR S i b o eI A T AR S R A TR AR th BT H R OB R A s i I, R
(BT ek 1) T~ 5 Jo SR Ko AR A | 735 I8 3 81 R = B TSR AT A7 5 810 3K sk ik iR 4000—
2100 aB. P. B Bt Uere FAF i 52 sl A8 SORPRAR S, MMt E Il MX 4.7—2.1 KaB. P. B¢
St i TP E R E] L TE R K T A7 AR 25 5 fHak B0 S 1) i i — st B A TR R I

I 2750—1500 aB. P. #[a], < i T 5

ZATRA (Pinus ) AR V-3 8% , 5 b — I s B0 B T ARAEH V34 0. 8% , 5 T INF 0 LU WA 5 0 7
W& I RE I TR S AT, 7% 5 — B T T ARAE BT KT 10% ; i SERGHEARA 5 F—mH
AT A /MR B S, A2l S5 2B E T2 7% 3l R R34 1% TR 7 FEH ARA 5 B AR AR,
V-3 1% 5 B BOR AR A E R R 15% ;AR T FE R PR AR TR 2 8% ; BREEHE WA T EA AT & AL
=, 30% o VEMER( Quercus) 44K ( Cyclobalanopsis ) Tl {1 1%/ /35 ( Lithocarpus/ Castanopsis/ Castanea ) ¥
AR 5 AEARL( Zanthoxylum ) JLFIH 9% B 41 ( Ulmus ) FAE ( Corylus ) 7 w5 b —BF 1 Fe A By REAG ; R AR
Bl ( Gramineae ) 7% 12 AKX 2 30000 %i/g LA F 5 & (Artemisia ) 7 5 Tt 55 2 80000 Hi/g; 1 {5 A4 B A ¥ F R}
( Cyperaceae) 1t [ I 2 20000 Fi/g VAT, -4k 2L 522 N B 3 BRISAE Y K JE B B} (Polypodiaceae ) Al B+
(Lepisorus) &34 BT, 256 BRFHE  FTRARBEARF S RA — RS, —SeM A /b, 1 o) — 26 Fh 28 X
A FTHE I ARASAE I G A — 8 AR 7 B BB R R AL BA Bk B 3 (H 55 08 B AR U
/> TR S B AR d SR, R A AR (Y BRI R P bR R W A A% e TR
TR AR Z XA 20 5 3 W ) AL L DX AT 2 G o I X AR I S Y A AR Ak 5 TR A S SR Y
4000—2100 aB. P. B Be A RFEIAH— 207 . ARSI DU H S A HLBT C/N HLfi  Se/Rb HH AR Ak 43 BT 45
RIRFEH 3.6—2.2 kaB. P. MRFFLER T FAL T I R JE

VA7 1500 aB. P. =4 M5 il
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3790 JAE = 33 4%

B (Pinus) 14 8% 5 =15 M Fe AR5 8 hy 05 BB I8 R T REBMIR T 5% 5 —E = T AAMELT
10% ; i SRR A IS N B P20 B J5 2 0IRE 28 3% LAT 5 iy Al AR AR & 578 22734 3% 5 IR
P FEAFARA T TR R AR, 28 2% 5 SRR AR FA LR V-1 5% 7oA 5 v Az v € B SR A T i LI
BB, SRR INA R 12% s BREEHE YA & s AR 2L T w1, VX9 35% e 5 T 45% o V& MR ( Quercus )
LRER ( Cyclobalanopsis ) Fl 41 ¥/ #%/ 5% ( Lithocarpus/ Castanopsis/ Castanea ) 75 T #F A 51 5 AL ( Zanthoxylum ) #K
SRILF-1H 2% 46 ( Ulmaus ) TR ( Corylus ) 7 75 b — P8 H SCH TR ; RAREL ( Gramineae ) & & A T FH&E ;&
(Artemisia ) & T1E 2 100000 Ki/g 7247, B i A F] 400000 Ki/ g AR AR T ELRL ( Cyperaceae ) 75 2 [ AR
BILEA s BRISHIY K e 5 B Polypodiaceae ) &t Tt FL5 (Lepisorus ) F5 mFEA F R, ARARARL LA T
PRI A ) R DU 7 REACRBR IS I AR A SRy 1 AT 54k, RS 1 R B A R B ] 1 32 DX AR 2R R 1) £ Ak
FI R, SN AR 7 e st S — B St gh 0 i s T R R WS 7 T L TR
DY () BRIRARAR X, AR TR sl ma AR /| H AR IS PR 8 2052 B AR M B IR BE S A R U s Az . PRtk |
WA Rk T AR AR AT (B R T 5 ) th ] S 8008 i ke X & A A a4k TIE S T W8
PR IX A= 3R B e R IE st
5 #ig

FRS AT IC 4B AR L IX T 5000 4AFRZE0 T 4 AR B RS AL B Be . 5500—4500 aB. P. 1]
], £ JEM Bl LA, SR TR R IR ;4500—2750 aB. P. JI[] , RASHIBE AL A K, T 5 AR FgR AL ) - 1
MR, R UM A 3 P 52750—1500 aB. P I IE] ARAS KI5 A A W] 8 Ak, R AR DR /D | T R AR 4
i, AR SE ) R T AR R 51500 aB. P A  RAAE B A0 A GRSy /D, v AR i 5 S AR RS AE )
B AR SL KRN, T ARG ] 1 A2 5 1) AL S AAE B A G 2R R T 1 RS I DR ) T ARk 2
BRI 2 XA 5000 AR AU AE A UL EE R B Bk sl O 2 20 S T A7 B AR DR AL 4
ARFFEWRI, H AR UL F A (AR 2L T 5 ) w] 2w Sl DX A A Ak, B DAl RS 7 DX <
i T A B S I A 25 PR B8 52 i X 48 T 12 b X5 3R 0k A AR b B 2 S0 7R A R B SE A vh iR AR
PG
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