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(em™a), B)WE . ZEBMEBERARLASPHNE S LER THIEHER, BRERNATFRES B8 M8 fiR
RIEBER RSP RE 4 L BT HIRSES , B RN E, (4) R4S DCA T4 RER . —
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Modern pollen distribution in the middle and north of Luliang Mountains, Shanxi
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Abstract ; A total of 15 surface soil samples and additional 7 pollen trap samples form middle ( Guangdi Mts. ) and northemn
(Luya Mts. ) sections of Luliang Mountains, Shanxi Province, were palynologically analyzed. The pollen percentage and
influx results show that: (1) Major pollen types in most samples reflect dominant members of the local plant communities.
(2)In both surface and trap samples, pollen assemblages show significant difference between Guandi Mountains and Luya
Mountains; in most of Luya Mountains, non-arboreal pollen grains exceeds 50% of the total pollen sum and the pollen
influx averaged for all the sites is 2.7 x 10* grains/( em® a). In Guandi Mountains, however, arboreal pollen becomes
dominant ( >50% ) NAP percentages drops down to less than 30% . The average pollen influx reached 5.8 x 10* grains/
(cm™a) ; (3) The percentages of Pinus, Picea and Artermisia are higher in surface soil samples than that in pollen trap

samples, indicating their higher preservation potential in soil. However the percentages of Larix Betula and Quercus are
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lower in surface soil than in pollen traps suggesting their relatively lower preservation potential in soil. (4) Both Cluster
analysis (CLA) and detrended correspondence analysis ( DCA) show similar results with temperature as the important

environmental factors to control pollen assemblages.

Key Words: Luliang Mountains; pollen traps; surface soil samples; pollen assemblages; CLA and DCA

RGN SERRNEEZRARERZ — BAHSHEENSBENRRZIELREN, ZHEH™
B2 % B RESEENE W, R EE SEXNERERGFES —ENER, B, 0 RS ERR
BONREM SHEXRNBEERR . LR SHEMEREEATERARIBHENEEMS, £+
M BER B REELRTRY AR, Bl ENE S SHEERNTIRERELS ", =5
A K8 B B ] DABCE LS WA <8 i 1R 2 B9 B N B M DLARVIROL , IR R E R M TR Z B E L KX
A ERUNIE S XA S B S T AE 43R ( Pollen Monitoring Programme ) (PMP) ', H R & E#E4
EEMEBREE D AURIDEE L K BLAR SRR EE S 3 [ L s FR AR
R, ABFEL LT BRI PILB IS5 F IR FEE gL BIR T A EE PR, 5T I vE v ER
RAEB AR R
1 B#AETR

EE I T B 1AL, 2 N 38°36' ~39°02',E 111°46' ~ 112°54' %1% 1200 ~2774m, & IR H1BH
X &R AL %, EXRIR 6 ~8C, F KR 384 ~ 679mm, FZE K B 1800mm, E KPR 50% ~
55% , FoFaHA 130 ~170d,, FE¥EIRME BB A, 2 20 I B ROA B B 0 3 B o, W S BRI I g O IR &
R, R BEH RO B IRT VR M R AR, AR 1450m DL R AR B 51450 ~ 1600m B3y
H¥E( Betula platyphylla ) | Wi 4% ( Populus davidiana ) #1311 % # ( Quercus liaotungensis ) 25 i, K¢ & M Ak ; 1550 ~
1800m FHIE il #A ( Pinus tabulaeformis) JIARMRA E BB ISH s I N EHHE. 1A% B FF (Picea wilsonii) (4L
¥ ( Larix principis-rupprechtii ) 40 F £ RT3 K5 1700 ~ 2600m “HAEILE M4 L B #F . A FF ( Picea meyeri)
o E RSB I, 2600m BB,

KR IALT BRI kB, 4 N37°20" ~38°20,E110°18" ~111°40', J& T B IRH 18 I8 K X<
16e , O PEAR A O IR MR IR N AR B R e AR IR B, AR IIRE 3 ~4°C K & 600 ~ 800mm, FH
PHEET G S, 009 L PIRAAARCH , ZE FRR ILAR SR LA B, STATE REEHUIRIB3E . RILE
B FERD = BH B4 T ( Ostryopsis davidiana) . # RN ( Rosa xanthina) ¥V ( Hippophae rhamnoides) %
FENGIR 1800m LA _E DAAEILTE MK o daXt 4, FATAR. B PRk Z 1 o
2 MRAE
2.1 EPSMEMRE
2.1.1 HEEHRRE

PR ERBISER A Tauber EMRIRERATE™ . B—HBIBALHKE 2 ~4 4 Tauber HMTHILI 6
AMEBEEBIIL B AR ES 1S A4, Hp A A 74, 5 1L E 8 A, B la, KRS —
RSB N B — /NS R BT, LB R g . T AN S W BRI B R
REBFEMEBR(FFLUTEARAER 1A, IR 147 SHSIMETER) , BB EERHERES 7 1.
2.1.2 FRLIEmMHERRE

AT SIEBHRS RN L, RER LR R 5 Z AR RS F N AT, B — R RS A
WRER T, R IHERREUEEN X, BRGNS BUIRE 1 ~2 cm BT,

KA LA I, X U ] 30m F5 Bl L B4 L BEAT T R, IDRIE YIS B R EE, A EF
REEE FAE, RSB RHARARIE 1,
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F1 REREEREHEFHRSE
Table 1 The location of sample sites and vegetation types

K405 No. KE(N) %HE(E) #4% H(m) FHIE R Types of communities
P31l Luya MountainS78 111°56. 516’ 38°53. 456’ 2335 T AL EN B
B S79 111°56. 501" 38°53. 440’ 2334 Picea wilsonii Picea meyeri and
FEF 1L S80 111°57.488’ 38°52. 663" 2160 Larix principis-rupprechtii mixed forest
X7 Il Guandi MountainS142 111°26. 464’ 37°52.616’ 2022

Bl S81 112°03. 334’ 38°51.910' 1763 FFETF AR

B S82 112°04. 783’ 38°50. 968" 1675 Picea wilsonii Picea meyeri and
Bl S83 112°04. 937’ 38°48.723' 1682 Betula platyphylla mixed forest
Bl S84 112°04. 930" 38°48. 720" 1691 JEHETFHEM Ostryopsis shrub

R7F I S143 111°26. 471’ 37°52.623’ 2014 VY IE M\ Hippophae shrub

K7 1L 5140 111°25. 889’ 37°53.247' 2136 HHEMR Betula platyphylla forest
R S141 111°25. 900" 37°53.247' 2136

K7L S144 111°30. 761’ 37°46.421’ 1575 B LA IB AR Betula platyphylla and
RFEIL S145 111°30. 774’ 37°46.417' 1565 Populus davidiana mixed forest
K7 1 5146 111°30. 937’ 37°43. 406’ 1455 THIMRIRAZHR Pinus tabulaeformi
R 5147 111°30. 942 37°43.401' 1467 and Quercus liaotungensis mixed forest

2.2 LI EACE

FHAEMT LR EREER 10g, BMHEBCR A% HAY HF 73, ZEM IR A RE 5 S8 200 um 35
VB KBEULNE ARG R AR B LI HF J7 ik 4R B o

2 E G THE 400 5 H A Olympus BX-51 J622 4 W B T #47, B0 H M E S B 400 KLl
bEOREST R 4 ~6 N EEE, BGTE Tilia BAFF T UL ER B 4 lLAER SR B2 E L
2.3 HEETRENE

TEME R (grains/(em’-a) ) = (FE—LKBEMEE x MAGRATE) /(S GMBTFHRE x EHiHER
FIFHER (em’) )

AR IMAARITFECR 11670 KL, MR EFIF O EHRZS. 2em,
3 ZR51HE
3.1 AEEgREERS SR DRI SFERN

6 MAFEEBRR AR H SRR’ 1,2),

(1) EFF B EILE RIS

MR ER LA 4 1,3 1~(578,579,880) 5k B 7 2R 1L, RAL B TETRAS 4 4>, 0|l 2 A~ OOk B
1), PIHEIRESRES (T79,T80) 4B K@ & 10801 ~ 14588 grains/ (cm™a) , -3 12694 grains/(cm™a) , 78 fF
BERELBMDEERME, Hb, FAREME 4 22% ~30% , LL#EH#A (Larix) (7% ~14% ) . 4% ( Picea)
(3% ~4% ) Fi¥E(Betula) (4% ~9% ) B S s EAREM B 73 5% ~12% s AR B 43 62% ~75% , 5
AR E B (Artemisia) & BB, 15 48% ~56% s BREM T /W, XK 0.4% M 1.3%,

FEFINR AR SRS RA L, KB, BERIHER P BB E S (15% ~35%) B
BTHREER(BRET 3%) , TRREASEZBENTEBARE,BS TRE NiEBERERLTESR, &
BEERaSE MR IERDETRBRER B (2% ~3% ) BT HIRSHER (7% ~14%)h& &,
BRI A B IEMTEH R P IRFRE 2 , i8R L R TR IVE M PATEM LLBMIR T IR &0

KR IFF B FHRILE MBI Z S RS 1 2K, RERXR T HHER 1~ (S142),, =+
WA PRI B 53 Heik 91% , K #AJE (Pinus) (26% ) FI=AZ IR (60% ) FLBIEK , MER 5% , AR
R BRE s MBI E R D AR AR 2% , EAREHA T% .
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Fig. 1 DPollen percentages of surface and trap pollen sample’ s major pollen taxa of Luya and Guandi Mountains
1. YT R BRIRRE MR Pinus tabulaeformi and Quercus liaotungensis mixed forest;2. FH#EIAZIR 3SR Betula platyphylla and Populus davidiana mixed
forest;3. Y0 1 M\ Hippophae shrub ;4. F#F B F4ILEH MR IZHR Picea wilsonii Picea meyeri and Larix principis-rupprechtii mixed forest;5. F#E
MK Betula platyphylla forest;6. JEiE-THEM Ostryopsis shrub;7. FHFFEHFF HHEBEAZHK Picea wilsonii Picea meyeri and Betula platyphylla mixed forest
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Fig. 2 DPollen influx of trap pollen samples’ major pollen taxa of Luya and Guandi Mountains
1. YT R BRIRRE MR Pinus tabulaeformi and Quercus liaotungensis mixed forest;2. FH#EIAZIR 3SR Betula platyphylla and Populus davidiana mixed
forest;3. Y0 1 M\ Hippophae shrub ;4. F#F B F4ILEH MR IZHR Picea wilsonii Picea meyeri and Larix principis-rupprechtii mixed forest;5. F#E
MK Betula platyphylla forest;6. JEiE-THEM Ostryopsis shrub;7. FHFFEHFF HHEBEAZHK Picea wilsonii Picea meyeri and Betula platyphylla mixed forest
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(2) F A EAHER M

EH A AR B0k B 2 2R, RBAEHTEIRES 3 4, I 3 A, REFLIEMES 3 1

3AE MR Se A 5 (T81, T82, T83) 48 4y 3 £ & 20283 ~ 37793 grains/ (cm®~a) , -4 31792 grains/
(em™a) , BT EHEEMMMEER . BHERPTAERE I 16% ~55% ,F3532% , KR 1% ~
48% ZHBESEBBUET 1% ) s EARIEBE I 5% ~10% ; EAREME 7 35% ~79% , HHERE 19%
~48% ; LR LEHT -

3 AR BES (S81,982,983) Sl E AL M AL ISGE L, BR LR PR AR TSN 19% ~
45% , -3 29% ARFHERBHR (32% ) , HP =28 1% ~35% , B S FRESFERPHESE -8 5% ~
15% G TR BRSPS, EAERE SN 6% ~18% , 1554558 (Spiraea)0. 2% ~16% K ¥ ; AL B
BN A49% ~71% ,LVE R 32% ~62% 5 E MR T4 o

(3) E#eEpk

FIHEAREE R PR B 2678 10, R R AE BRI E8 2 0, WE KR, REXRLIEBHESR 2 4~(5140,5141) ,
FREEMBEAB P ITARERE 3 (79% ~86% ) &, HH A8 34% ~36% , =A% /8 33% ~46% ,HEE@
4% ~12% ;VEAREME KT 1% ;BRI BE 2 6% ~19% ,LIEB (3% ~12% ) A E, S140 ST
BEAT I, 5141 SRS PFBRETE 7%,

A SHEESZENX ER, ZEBHME 7 H(33% ~46% ) A BE T a2 MM HEEE 10% , i
BEMEES (4% ~12% ) B BAE TR B 80% , R — 5 E S M IR RN A %, B Fp il g 2k
BEMmA MR BRZEER LIPS ERMERSS, MBI, RLP S ERHERSE, TRER S
AR PR AT R FRE ST o

75— TH V] Be-5 AR BB A 2%, EVMEME BB 2 FRIER AR, 2 = B A2 54 R E IR 5 TE
BB AMERERE R — 2B B, SE I 24 AR BT BUR, 267 IL7E 20 4D 80 SE KRB BaL R
X% NRIE S, ARG T — Bt IR K, B RIS B, ST BT RE 22, WRRIEM B
RS, I MR RN AN S, RS AR T IERA AT S BN MR TR EEPRE
B2FEIR,

(4) ARELAZ A

B S I 2R AREE R385k B 2678 LU, AR B I R 2% 2 A, ¥Rk, RER LA R 2 1~ (S144,
S145) , ZEFHRBEMEABRPRAEBRE S 34% ~43% , KPRE 17% ~29% ,HE)& 8% ~12% , 1% 8
(Populus ) fi&TF 1% ; EARIEM B 53 . 5% ~15% , LAV 8 ( Hippophae) (2% ~8% ) Ay E; AR H 43
43% ~61% ,LAFE B (22% ~23% ) R E ., S144 SREJIHIEATF,S145 SHEGHE L BBEEBTFHI, 54
WIEF 1%,

RIWHERSHPRBEY, BB ERERIER P T EE S (1%) B BT 0= E
(20% ) , =B BA KRR, X SRABIRSG R -3,

(5) AT R AFIR R

AT ARPRR BRIk B 271, KRB TR AR 2 A Uk |l 1A RER TR 2 4>, HiEs
FESL (T147) AEK)E & N 57961 grains/ (cm™a) , N A MBI LER P RE, ERASTRAERRL, N 2%,
LIFAJE (46% ) H5JB (Quercus) (21% ) N ; EARIEM E 43 9% s EARIEM E 41t 19% , LAE B (12% ) R E;
BEAFHRT 1%,

R (S146,5147 ) LA B BT ARIER (80% ~86% ) ¥, HH AR 76% ~82% , W1 B & T
SR BB 2% £4 A BRTHRREEEHSEQL?) , ARTHB AR ERE (30% ) , XA ELL
FERIFAME, BB EH N RFRAERS, A RRENE. MAAU=E5, T LEMRZE P EBRIFRFES.

(6) REBRTFIEMN
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73 L e TP B MR S 1 A IRIE 1 A4S, RER L IEMAER 14,

TARSSRER, (T84) 48R 4240grains/ (cm™a) , S FF EFF EIHERARSA o 75421 B VA 2
KE ST, 551N 29% F 67% , TR N 4% , R KT To WAL H B L L T 8 (Ostryopsis)
(26% ) Wk, AL SR A BB (46% ) %,

1 RE L (S84) TEM B B FRATEM B 40 b 14% | A0 TR HES0 A 5 s 75 s ME AT M) 28% , L) JE R T
(10% ) MBLRAR(14% ) WE, BT RS BET RIS, HRSRHRAN, SRR FELR, 54
M 5T% LAEIR (43% ) %, SHIRER DL

(7) YHRAEA

K WA R TR 1 4, B0k, RER HIEMBER: 1 4,

S+ HE G (S143) TEM BB R TR R TE M T 43 1 59% , LR IAJR 19% , ZAS R 32% , AV 2% | HEJR
4% FEARTEM T ST H 9% , IV 4% % 3 s B ARTE M 32% , IR (6% ) ITF RN (11% ) W, BT T 1%
F1%.

5 E g, R RS L R BRI, M R £ B S b R R R — 3, % + S5
SRR I BT R DO . (BRI SR H R P B A W E— 25, B
BAERAMER TSR DR T RIS T ] R AR MTER L B BETHE
SRR AR, HEE TR SRR %,

3.2 RREBEGIEMEABERR o

T HBR R R IER LA AR DA SRR B , 37 T Lo s

BREERG T Q BRA CHRER R %) 4007, 452 R S 115 i i)

—— GDSI143—

& 3, GDs141 | 4
GD 8142 | Group 3
GD S140—

I RE T, AR S 4,56 1 HE

LY T84 —
FE3+HEE $78.579.580.581 FIFHILLLRE 5 T79.T80, —'Eiﬁii -
Rk B PRI HE AL B MRS A R |
FERT 2000m; 55 2 A F T HE T S82.583.584 Fli Ly 82—

|:LYT80—
FEASHER, T81.T82,T83 T84, #8343k B A 3 1Ly, Howp ryser | i
81,82 183 SRk HIFHT EIFFETHERSCM 84 B4 | | Egggg_ oo
SR E PR T , EL AV 4R B 1600 ~ 1800m; 56 2 E 0
53 Hon TR RS S140,S141 ,S142 £ S143 , # 5
B3 B 1L o S140 A1 S141 3 [ EMERK, S142 2 B3 Pl R ILR L AR A R T

Fig. 3 Result of cluster analysis of surface and trap samples of Luya

FEdhok BB T BT 4edbiE AR ISR, S143 S Ok
HUBEMN, 73 A Vg3 B KT 2000m; 55 4 HAHE R
dHEdh S146,S147 FIFHIE AR T147 , FEER35R B X LTI ARHRIRSIAR, 70 fi ¥g 4k B 1500 ~ 1600m; 55
5 AR HEM S144 1 S145 AR B XTI AR 2R, 73 g = & 1400 ~1500m,

ARE—BNRAFRIRER G T A FEG KRB A SRR THRR , X AR M#ET DCA HiF (&
4) . HRERB 1,2 TP UREIMERRER . R DCA &R AT LU AR N S Ho 4
HERGREMNMERTE2ME . NS HRE, FFIRMRTES 1 EWELH/NT 0, KFFILIHMFES 1
FERBSN KT 0, IR R (38°48.720 ~38°53.456") , k7 I 4 K (37°43. 401" ~37°53.247"),
U1 T RRERRVESERERKFESR 252 28,80 KT 0 BRI ERRENBE
(1763 ~2334m) ,/NF O BORE ft AT AL 408 JE 3 BRI (1455 ~ 1691m) , MBI B AR AR 7E 55 2 EHRIIS 2ME
B, RUE 2 TMTRERRNESRBENEELR, SHARASR -8, BESGEAERNE
IR B, PIE 456 T R BUE SRR M 4 B R IR Y S AR 4

and Guandi Mountains
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Fig. 4 Result of DCA ordination of suface and trap samples of Luya and Guandi Mountains

3.4 FEFINSRF EMES TR

FEF ISR ARAHBES, P IR B 20 LRI T 50% (F{EN 29% 3R EE N
14%) ,2/3 5T 30% , AR B AL HERT ZH0RE i (CFIME N 3% AR EZ 0 2%) ,BE 2 HEET 10% , EA
M ERLET 50% (FRHEN 61% AREEN 12% ) BB A E, XKFIWFAERTELHT 50% (F
{EN 70% Wi 19% ) WA R A I LT 2480k d T, BB 0 LB KT 20% (FI{E D 40% , iniEZE N
22%) ,EAREBZAET 30% (FIEDY 24% ARHEEN 17% ) ,BRT 20% (SFH{EN 11% AREZEN T% )
A RAR VAR R BN FF AT RIS AR 2 R B . JRETRREEALITHIIE: (1) FFILA
FRRARHF e WA AR P AL 4, POSR R N IR o T SR LR VU S S5 D 9 R AR IR R R T
Wo (2) KRBT BRRIE N, O TIRABIRFEI B, AR EBAR, AR B, K
ROBEF, BRBER R 7 F IR QU TR XS, O PLshBOR , A ERT , B2 BIRAR AR MRS, £
TR,
4 4Hig

TR AR AR A B P E ERE SR P R R B — B R R L SRS R M R
H R B BRI o

BRIIPESILERANENASRTEERA L, FINERER LS, B EZR/T 50% ,BnEE
27194 grains/ (cm™a) ; XAFIWFFAEMER T 50% , MBERTF 20% . EARLREIET 30% FEMER 57961

grains/ (cm™a) ,
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T AAFEFER R, B BARL A AR DR 3 MR R P R EEMYE 2K, &
BIMEERE, HA 4 PR T BRI R B R B (57961 grains/ (cm™a) ) , FHF HAT
H MRS Z (31792 grains/ (cm™a) ) , HHF EFTAEILE H AR AN 12694 grains/(cm’™a) , fEiE THENR
{1 (4240 grains/ (cm™a) ) ,

FEmBRAT R DCA T R BRI —3 i, EHH A EZREEENEHEF2EE,

We R BRAHERIERTEI LSRR THIRSHER, BN A BERNRER T . EFHRE.
B B IEMAER LM E 4 LS BT s, B R X,

ARAREHEE RN 1 FHIRER, ARTH PR EIETMEE,
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