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Sporopollen Record and Environmental Evolution Since ~ 100 years in Lake Hongjiannao ,
Shaanxi Province
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Abstract: Environment evolution is revealed since about 100 years in Lake Hongjiannao, Shaanxi Province according to sporopollen
analysis, after comparing with lithological character, historical records and instrumental data. The results show that before 1927 the
regional climate was very dry in Lake Hongjiannao with typical hungriness vegetation, and the lake did not come into being. Be-
tween 1927 and 1938, the dryness degree of climate gradually eased up, lake basin depression began to collect water and lake
formed. The vegetation type turned to be hungriness and brushwood-shrubbery vegetation between 1938 and 1960 as the regional
climate relatively got better and local environment began to become wet. Under the relative better climate condition Lake Hongjian-
nao received more amount of water and became a deeper lake than 1927 — 1938 ; the vegetation type was grassland and brushwood-
shrub vegetation. Around 1960 the local environment had the greatest change, as indicated by sporopollen diagram, which showed
the superimposed influence of the human activities and precipitation increase in the region. Between 1960 and 2000, climate evi-
dently improved than that of former several stages. The continuous wet environment led to the steady high-stage lake level after short
— time widening in about 1960 ; the corresponding vegetation was typical , with more flourish grassland and brushwood-brush. In re-
cent years, the lake area began to turn relative dry again. The vegetation type was meadow and grassland vegetation dominated by
Chenopodiaceae.

Keywords: Lake Hongjiannao; sporopollen record; environmental evolution

DR rh R e i S5 g ot s SO B4 B0 AL, R 14 A1 5 2 R A2 SR I R 249, DRIk e R 1 S
AU R A AR A g s R RUBE A PRI AR AL W S S AT M B -5 AR BORE, TN R ok A AR A
FAR SR | T WIA TR A Sk A DUBLHR K MR M5 B B R R S
% BRI AR Ak PO R T LA 5T 1 RUE PN 785 4 B s M R B 5 2 A R BEAR Ab iit RL B DG £ i

s PERMERE YA E (KZCXI - 10) ¥ 8.
2004 — 02 — 17 UitkE ;2004 — 04 — 12 isekks. M2, 40,1977 44k 0584 E - mail; xyxiao@ niglas. ac. en



HEZF: BEOLBRELTF RGN ITERRIE LT 29

AR VL — B8 L Bl A IR, X e R AE Al S NS Bl H A U i O, 1T EL AR VD - 3
SEFAE BAT —RE B WITA AL | B ANAE X — A SR T R 1A DURUT TR RIS, BOR SCHEFR 2L s,
M AT R 23T, 455 3 S e BRI I GOk, 32 B LU LT 7 AR OR AR RS BRI T AL A T AT, A
ISR PGS 7 I E (1) 5 20 H R R AL A S v 1A A

1 FR MR

£1H8 (39°04" —39°08" N,109°50" —109°56" E) PEREPE 24 A L R0 N 52 1k (7 G FE VR THE , o PRS2 44 St
. AT — BRI b, 1929 ARy b A FRUK , 38 50 AR 5 40T, 8 ) 610 b, AT K 285 o, 78
T AR RIE A B 2 BB B4k, 1929 4EWIAIE K AL 1.3 km® | 28 1947 48 3259 K
20 km®. 1958 4, i T A N8 5, W1 HI BURHE 51 40 km® 60 AR, B K B35 22 I03F K A7 B B30 A7
KD, BT 60. 3 km® | e KKK 10. 5 m, S5 K TR 8. 2 m, , KA (HFKR ) 1225 - 1227 m'™' | k& 4.9 x
10° m*. WM AT K A R KRN, A 2B 4 4%, TG AL, 2 A it AT

WX AT AR 22 KUK PG AL S VDI — 38 L A0, Ja iR KRG M T 8 A0, AE <R 8. 5°C 1 A
SRR - 10, 2°C, A i e IR AU - 28, 1°C, 7 J 3R 24, 1°C, B o e AR 38, 9°CL AR RE K i
400 mm, H:i 7 -9 H oK HAERK R 60% LI, 2428 K BE 1o 1200 mm Z2 45

2T B AT B T 4 R X K] R R T e B G VD v A R AR R /N XL TR/NIX A SR AR T
BA/INX WO R B SR B R L A 2 SE 0 MR B AN (S . A [ R e
e b AR R RIS LBV OO0 A T UE SRR A AR I A R O T, Heh DL RV TR R
32, HYCH VD E IPEIRE S REE LSBT R R SRR RS . AR Y e b, EE A AT
BV A OANEH R . AR i, EB N ARV R, B TR RO F i R, 5L
PEAFIE RIS O R 2R AR AT.O R RS ORI i A TR A TR /NS AR
SETRAI RIS

2 HmREMLE L

JHI Kajak 3 SRRER LELT R AR 7. Sm b (P 1) 4675 71,5 em KRR 85 TORLEE (REAL
W NS AL, e . nE
ks Ar. AN LL 0.5 em [H] L!- 1: R X ;E s
BEHEATA0RE , BE B B T IR R4S 15y \l” {

IS, R A 1 b -t N ERE TN b of

P RINEEEE B S ¥ [ | Y v
BT 4 £ 9 A2 Cs i . ' ey
IR SR 6 7 1 AR AR B 0 2 Y o

R 17 Cs W 3 T 7 R b
IR B AL T 6 B 4 6 g b
FYGURLA 8 2 4 RS A st
ERAEFLIAEUTHI[10]. Tk % e & |
SIHTR I B L R 35 , I FH 4 et e
A BRI (TR . oy JoRanRE. |
TR B ORERIE 103 4, 1R sl O " loroun
ROk 254 o, S TR L
FLRUIRE 5y b — R 555 300 B LI R AR YN I A

R E S 518 kL B R IR Fig. 1 Location of sampling site in Lake Hongjiannao

©  ZL0 I R A W LA I FAR 1R Sk X TR R BE R 5, 1998.



30 J. Lake Sci. (#7++%),2005,17(1)

BRI TLANEE iy T PR, AR e T i .
3 MO ER

TESETERY 103 ASFES rh FRY 0 T 39 BE Jm by, Horb AT ALKy 5 e X0, & A pe it b ey
iK% 96.3% , Ak 43. 3% HEARIEIIIRZ , & T f s vl 3k 51. 5% s TR ARIEM D B (K 20. 8% 5 k2K
AR, AR LLE R (Artemisia) (2R} ( Chenopodiaceae) \ R AR} ( Gramineae ) F1 7 H £} ( Ranun-
culaceae) 4 A , S JREL (Urticaceae ) \ |15 ) (Liliaceae ) | 75 B R} ( Cyperaceae ) FHR T3} ( Potamogetonace-
ae ) AT —E Fi , B /R H A58 ( Compositae ) | H4 =2 ( Sparganiaceae ) | %E7i] J& ( Plantago) \jifi J& ( Sola-
num) UL K JETERL(Labiatae ) 4. A LM AN ( Tamarix) 2y 3, F B} (Moraceae) | fR 8 ( Ephedra) R )&
(Corylus) AR ( Nitralia) FIF53H ( Rosa ) W8 I, FeARIERS LIANE (Pinus) 2y 3, A > 8 a8 45 QiR
J& ( Quercus) My)@ (Ulmus) A% )& ( Pterocarya) . PE)E (Juglans) HMEJE ( Betula) 55, Bk 2s 5 B 2 05 o5 Bk
( Microlepia) .

R St R FRY P2 R A R A, 228 RSP T I 45 3 e A BT AL 205 40 S A (LR 2
F3). &5 R 2H G FRIE SR B 2 BRI R an R

1,65 em LUF, 1927 AELAFT. A 2 B8 RGeS BB B 5T 30 47, FR0R3 ¥ BEAR AIC , S0 - 1
AE) 14 KL/ g, FBEARD. L2 50 R RARVRIE BRI A 70 % 8w, A/C I E/AN, &I T 0.5,

I ,65 -57.5 em,1927 — 1938 4F. ARAFEAE G TRRY S ZE R 2 100 7, FE85 M 5 A, (R 5
o LA LCA BTRm, F R WA 2. M IR AR B R A GF FRRRE ZE B ARAR L LR THEAR
PIREMIR 3, B DRSS R AERY SRR, A/C HERR, — AR T 1.

AP I,57.5 —42 em, 1938 ~ 1960 4F. WA TR, 2R MGt T ARy S EL R BT FR0by e 2 AE X AT
PRSI T, SR SR BT Y 38 127 /g, Bl 333 Ki/g. gl BEMIRIES (4 1 43 & i i — 2B 3 s R
AFZERNT B2 E A i, BIART AR N8 2 5 BR 3 LA SOk AR FEACR = e FR 73 Bl
A& BEA SR A SR E 2l TR BB, AR R ACH TR C A k.
A/C LHAREEIE K T 15k 4. 4.

1V ,42 =3.5 cm, 1960 —2000 4F. R EELE 1960 4F 70 A7 2RI 5 , W 5 At 2 4 ) 1 e v O PR B ok
JETK-, SR SR BE - 18 K 44212 R/ g, el 2821 Ki/g, Feimi fy 115333 Ki/g. 5 95 hk iy 26. 5% i i 4
JNEY 65.5% V¥ Rk 51.7% s BEMIRZERI 1 43 & B A 1, A0 B A KO8 8 s RARE B ERNE 4
Ll B AR B — o PR 5 A RS AN s SRRTE I D, B rp EEREEACR L. A/C LB R, 343k
5.1, A MU A 43 L& A RSBV,

WV ,3.5 em L1 ,2000 - 2002 4. A R BEEAS A AR, F0R Sk B2 0 31025 K/, FRARAER)
FRA TGN, ATIK 15 4% |, I B IS I R AR K. A b E i R RS 20. 3% 3 R T E)
34.0% , FZFH ARABERFA —E . A/C WEmN, —8AE 1 At

4 FMFHERR R0 XL B ERIMETX

ARG FL R S B FA TR AR BRI BRI AR B R AR AR 5 T R e ) B — i
A5 A TR 2T X i i B e S s B R SRR AR T sk S
TLERAEZFRIF TR AT . A PG AT 55T 55 X 005 T 57 A A o 8 8 o T /2 (B A/
C HoAfD) IR , U/ B e A0 T SR s 1 A/ LB A8 T OF: IX 43 5 JEURI F5E A
FLAE/INTE 0.5, Sz e (2 B TR 15 AR Bt 5 A/ CHAB R T 1, 2 Il fr 2 o gy 1

YR TS L A5 R 0 A ZSARRAIE , 45 AR F AT 10 b L B I o 0 R R ) W, 8 B 77 45K 114
PR AR A3 IR LR A BB -

BB 1927 SELIRT. VORI AVE MR LT (O AReY , F WIAE 1927 4F LURT L0084 i A R W), AR R
THUSIRTR AT, i TARM B RE (DA 2, A R AR 5 B Rl & R (R R k) M
A SR T A I, AR 2 AR B A DR S BR B I T 0.5 19 A/C ELAR7E I By B e F) AR AE



Rk 75 20 BT B S R 69 TR R IR T AL

._.:.uw Shrubs Herbs
3
td oevv
@ & & o
\%m.&vw\/» @ . s S soses
& & & & & . NI

o @ & & & mbo &
& SF A PEPOCEIN N
-

A

2
ﬂ%rr hol \/»oow
ithology Zone CONISS

v

=
1999
997, W

1R

S
\\§>

SSSASEAEATANAANNNAN:

3

NN

IITEILEHLEAAEAIEINEN SIS
OO ANIIIANIINIINININ

m

U= T

Al

200 400 BOD

Iy

2 4 6 8 10 12

Total sum of squares

1._
20 20 40 20 40 60 80 100 20 20 20 20 40
KR4
R

B e22%%

ZaEmn KAt me KRBT R

P 2 BT AL ALy 7 40 ke

Fig.2 Pollen percentage diagram in Lake Hongjiannao, Shaanxi Province



9OUIAOL] TXURRYS ‘ORUURI[ZUOL] 9ye] Ul WRISRIP UOTIRIUSIUC) UI[0] ¢ 31
oI I s [LaUOH oyeT] ul Ip uot Ted €314

(1) FG B TR A € 2]

PR IER) 001 YO LLE 8 001 V2501 — i B 513% * T
PRUGHERD T LI HNFH D

WEDTE [

00§ 000} 005 QPIDH»;D,V cz cr_.fcﬁl.cm 08 0or 07 o,NIL 08 09 Oy 02 Om,_’ Omw oS Ocmcso.wv 00z o,w.ror_fonm,cm— 00L 05 or 02 j4 174 oL oz o,wlccm( 0001  00S 00¢ 00z 001 or 0z

1 | q

J. Lake Sci. (#7++%),2005,17(1)

4

2861

32

Zre6L

m L¥6L

¢S61

A A oo

1G6L

2961

1961

(4218

%

O N N KX

1161

R

RS

OIS

2864

4861

1 11

2661

SRRRRIRNRRRNSS

2661

S

R N N N N

UL

2.
Y

A
auoz
OO N

RS

1 2002
ABojow ¥
S

q%}
%
.2
%
g




HEZF: BEOLBRELTF RGN ITERRIE LT 33

WARTEL N {E. (B B, R8>, U B IEASE 5 RN BGA 45 F , S  ADTE A

FE B 1927 - 1938 4F. WIEWIAE TN IK AR AR T8R T W BUK R RRIE. AR B B 45 A
AL BB AIG , - A B IR N RE LS Ml i BRI R . (AU VR BE LUl T 5 B in , J R F g 1 22
HH B A G MR S R4 | 0 I L 0 SR B A BT A T T A UK B , 3 5 Semkac A M
Ja /AT L 5.

S =B BE:1938 — 1960 4F. WIBA TS5 B BEAH IR, AR F5 /R RN AR RRAE . AR M BE G F f
LA BB 100 R, FR0R R B L BT B INAL 22, DIRRMI N = VE AR TE R & 2 DL G 1 & et A 1
T, A/CHAE 335 4. 4, I FFTE— B R K AE R I =B RIR 732, DA I S B M X 5%, SR B T 4R
AR LT IAE A B I S 2 T BVE T —E K& TR AR B B SR TREE (. AR BE R
i NEY

SEPUBYEL 11960 —2000 4F. PURRMIA M ISR OB D BTG, DURR W 0k B 8 AR 4, R B AR DUAR, &
AT AR e T . A B BEFRR VR B2 7 1960 A1 S5 SURIIE 55, Bl F 2 457 74 350 T Fe 725 1) R VA B /K OF 5 785
B2 ot T 88 o 3 A 5 TR 0 e i K TR AR ROl s A/C LB R, 335 5. 1. DB £0 0 Il b IX 72 1960 4F
W PR A BRI AR AL, LA B B R & W08 5K, B A2 m W AR ok, SRR EL
A R LI BeAT B e BRI, 4500 il sk Z0InLAE 1958 AR i A N i A R M AT T3
MRl ARIEORE T BRI, LA KA B K AR B 20 fi4D 50 4RARE 191 E) 60 AR4L, T 1958 (1961 1964
1967 45, A SCHY TR FRITEAR AF M S B 1 T 1960 45 Rif J A 235 3h A8 K 18 n 2B in J& b IR 58 45 9030 ) 5%
Wi, {ELHE LIRE A S TE SRS A A IX 40t k. AR A B A LR R 5

55 L B :2000 4ELLE , JER VR BE A T REAIR, TR ARAE R ZEANSZRL S A 0, s RO B b, RACE}
HERPHS REAWA —E W, A/C XN, —BAE 1 2. $8RIE JUAR SR P IR 28 T, 1O S bk
S5 (38°14'N,109°42E) FORMHBE K. H BRI 000 T fB 5 47 R e BRAR AT 6. AR S RARHE
3 AR 0 — AR S e N T AR TR AR M R ), TT LA DN 2835 Bl 020 XG0 AR 1 AU T — 8
TR, AR AZERL N .

LT B (4 FELA3 20 B FRAE HEM 2T B3 [ 1927 AT 58 LA S, WA S R AR Wi 9 ke , 48 I A 58 7 45 v 1 1
T, AR I3, A AR . TR LTI X 2% & B8 1 KTk &, iR oK &3 28 &, WA ]
REANWIINR. S0 L, 20l A ] ] PR BB e T, B K TR iU 3R /K g PR 08 B T, S2BR
FREBIFAKK, B KGN, 1T R BB 0, 3 20 B 44 T 78 12 A9 b /K UR , Fl I 7T 280 097 20 ks 11
IKANABR T WA — EZL R R A0, b TR AN AR R AT Y Tk RN FE. AR AHE S, N
R KA A LT B Y 32 BN A A TR AL T 45 A

5 &it

R PG 21 6 B FLAYFEAS 23 , FHE 0 20 Bl s X 0T 7 4F 4 (0 BR824k 43 i AN B B+ 1927 4 LLAT,
CTHR I X PRI AE B 2 R ELAs MU A5 0, g B SRR 5 1927 — 1938 4F T R R AT T8 A, e b T
TR RRIK BT, 2/ INHE AR SV SRR 4% 5 1938 — 1960 4F, S5 L AHX U e , 458 FF 1R 70 00, 21 B 0 A4 It 9 6 %o
BFISARSAE T B T — 2 /K T A 3 B BT TR 4 3801311, 3891 DX Ay TR AR e JEAR 5 1960 4117 &
B BRI AR, 043 AR L3 S e T 1960 AF-Rij J5 AT 31155 /K B0 28 i b 458 B3 4 5% 1) 5
£ 1960 — 2000 4F-H[A] , <M LT LB BEA B Bk  RBEIRIE i1 7A M AE 1960 4F 15 sk Y KR 4 R e
AR AT . AR R S A LR B AT AR R W XA SOF B M 55, IZERE N R S R A

ZIRIR K AR T K X — T BN R A0, M R /K o2 AN B SR B 2R, Ml T K 4 558 o 5 e ok 48
IR AR L R

U538 78 B RS AR AL 5 A MR AR A X B, 5 17 S0 SR 3R AN 0 R AR A A, S e H TR 43 W7 7
JURE B 7 B R I AR AR 9 e — P T 2 A R T ik
R AETAH SR AR AR P 18] B0 KR AR A9 3 T, R G B AG E R RAF
AR AT SR FEAT RIM AR AL R 3E 80 AR TR B B R T AR IR AR 409 Cs 4R

=

g
U



34

— e o — @
— O 0 N N LN R W N =

[19]

J. Lake Sci. (#7++%),2005,17(1)

Hegerl G. The past asguide to the future. Nature, 1998, 392 758 —759.

s, gy, SoRE R EIC R, HUALBF, 1999, (1):1-17.

TR, B, sRARTE. BT S R A PR AL RS AR, 1998, 10(2) 1 1 -4,

Steven M Colman. Continental drilling for paleoclimate records. In: PAGES Workshop Report. 1996, Series 96 —4.
EIRR, B WNATUR—OI00 L URR A RO B BHE i, 1990, 36(1) : 54 - 56.

iRPRTC, EARR. PEBNEVIBUC R IR SRR SR, IR, 1999, 14(4) : 417 -421.
FHR, T E T PREWIAL. JEa: Blezmibit, 1998 339 -340.

B . PRPUAERE. JEaT: BlrhARAL. 1999 446 —454.

T 5, FEAR, i W% BRPGLLINLE 1R PR AR R IA TIRGC . WIARL, 2004, 16(2) :105 — 112,
dRe, XU, SRS, AR Gt b SR DO A TSR Bl SRR TR TV S 5 I 22 57,2001, 21

(3) :43 -49.

T AREER U b EAE A 6000 a BP AU B RRID R MR, 1998, 40(7) : 665 —674.

Campo E V, Gasse F. Pollen and diatom inferred climatic and hydrological changes in Sumxi Co Basin ( Western Tibet)
since 13 000 yr B P. Quaternary Res, 1993, 39 300 —313.

V)T, ZESCR, REES. BIESE R AT IR A S SR, TR HIET], 1991, (2).

W], VROEE). EraET AR X R AU A, T RS, 1989, 6(1): 26 -33.

V) T T SREER DU 22 R AL A IR A B . TR I, 1991, 14(2) : 1 -9.

PINHIZE, FETORK, S5RARAE. i 583D 40 J0r b0 430 R T 14000 45 LK Ay M gt FRBE. SR D409, 19943 239
—248.

ERME, BRFoF, KEREFE. PEMYEKRIES. dtat: B2, 1995: 256 -264, 328 —340, 428.
El-Monslinmany A. The ecological significance of common nonarboreal pollen; example from dryland of the Middle East.
Rev Plalaecobot and Palyn, 1990, 64 : 343 —350.

T, EFRES. PRI XA 5ESHEME. e KLk, 2001 56.



