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Abstract

In order to further study the Paleoclimate characteristics, ZK3 was selected as the drilling. With
building the framework and sporopollen analysis, the history of vegetation evolution since the
Quaternary in Beijing is reconstructed. There are four pollen assemblage zones in the Early Pleis-
tocene. The results reflect the grassland environment dominated by Artemisia, cold and dry cli-
mate in Assemblage zone 1. The result of assemblage zone 2 is the same as assemblage zone 2, and
at some point there is a high level of aquatic plants, and fern spores and algae are dominant, re-
flecting vegetation fluctuations and multiple expansions of lakes. Artemisia grassland vegetation
environment is still dominated in assemblage zone 3 and the climate is slightly warmer than the
previous stage. High levels of pollen content in aquatic plants reflect changes in climate and vege-
tation and the second expansion of lakes as well. The increasing concentration of Cupressaceae
pollen in assemblage zone 4 shows that the environment evolved from grassland to Cupressa-
ceae-based savanna and the climate became cooler and more humid. The assemblage zone 5 is the
Artemisia-based grassland in the Middle Pleistocene and the climate was cold and dry. The cha-
racteristics of assemblage zone 6 reflect that the environment is Asterceae and Chenopodiaceae
grassland, the climate is cold and dry, multiple expansion of lakes. The results of this study are in
good agreement with those of previous studies. At the same time, the obvious climate change oc-
curred in the Early and Middle Pleistocene of the region, which is reflected by the band 4, has a
good analogy in the climate change in the whole of China.
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BT A NIt R I — AN E . Dy 7S T AR R B, A R AR A A
Y R AP SR E R B AR AL E L MO SR S RIS R E R 4
By AR, R E R X T, Ei, SRR E R X LR, AOR I
FOHERERR A A, T HOE BRI AR ORI 22 5 i B S FR . ANBIF T8 3R 2R st Xy AR 3 )2 9%
B ASHE R B AE B X 58 DU 28 ARARA BAT — € ROV E, W FE IR ) B AR 00 AR ORI A2 A
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AECH DB DU N BEAHORR, EREAHTOR R S A AR B, IR B BN BUR. e RKR, &
Iz TP R S PR T fR R v R A R AR U, Tz B T A DY A
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M RN SR P LA o AT 7 B, S T E R [3]-[8]

AU T CIRAFRERAE T HX AR A = Zx KGOS BB KIV DT [MTRE ZK3 il L5 DY 20 I 39T T80 A
TR AR B, RTT B IR T, 457 1 2 D20 DORAE ST X R AL AL . ZK3 B LA T
IR R A It X, S DY L3t R TR S HLS EROR, W T2 M e S e A S vty IR AL F) B A 37

7
2. BRMIBEMRE R
2.1. BARMIE

PR A T bR pE AL, S AR TTRIEAR o A6 PE AN e L i FR G, PEERARPE L,
J&ARAT ks AEFRARE A LR T el bk o AR 002 i 2% 32 BN GKOE I W 0T SRR L #E T
5 3T ) P AR AN AR E 283 (AL PR [9] . #h#A b, PRI ARG S, AREAET K. Sm AR R ik
2303 m, RARALIEM S —H AL 8 m. AIFFTIX B ARE L 1 ORA7AE VAR L F R L X . 7E¥4K 1500 m LA
B s> A A A2 (Picea) s ¥4 A% (Abies) Fl AL 75 H-Fa (Larix gmelini var. principis-rupprechtii) &4t ik ;
W 1000 m A2 A MR L X 20 A F Fa (Pinus) . #k(Qurecus). #E(Betula). #ir(Ulumus). #(Tilia)Z54r. @
VRASHR s K 1L RS A B & HB IX (4K 100 m A_B) /A e #ar. M. Fh(Celtis). 18 (Pteroceltis) 574 -
FEII AR ZREE) PR GRER 100 m DLUR)JF RIS IEA, BRI, ZRE/INE . JOm . B AUKRE;
WM. RHL A K . B S IR VEVE L AR K K AR ML) A R 7 2% (Potamogeton) . I i
(Myriophyllum)%£[10].

22 WMREH

Mo 3 2 b g L E Bl AL ST X S MG R AR T R 205 . BT IX AR I 5 R R B
K T ML IBENE R IIRMIERS L, EAHE LT AR . AR AERUBIXAERE R A PR 11
kgt e, BD: SUPREES, JESCMIBBRAONBERE[11]. SBINALCR, ADOHIE IS ) AME R AT 4R,
i HRAFANE Frie 2 RN 13550 % 1 608 R gk A TE W 285 3, JEREL NW D9 E, NNE [ {54k
HE S P ALITRE R L o BET ALY R R L -PNAT T RS S I 2. DI 7P IR X “PRE— N1 ARG S
Jy, DRt 2 K AR o TR - TR AL B DY 28 DR B 2G5l W7 AR AR R B s v
B R aR 2l MU, %% T REBEERENLTRY, )= B — B 75 H -7 AT AL
[ 111 g i — /b IR (15 1)

3. $hFLEUFRR 5
3.1. EAEEHHE

EifL ZK3 AL FAb I B B B E ARV AR T B, A7 B AL FR N 116°17'06"N, 40°10'06"E, FL 1145 /=1 44.49
m, FLIK 616.20 m. E54R TAER A R =AML, S FLEGERIE 90% L |, Sifra S EAA AL 90 mm. %
LAS A BN 462 AN ARE, RTINS JIREAES, IR RIATIAIE R, s
SR 5 A TER(E 2), kT,

FA B, AL THIE R, FARE MRS R RS, TOHS LA T R 4R ARG R
DIRIIBE DK A, FRAERNTE . BRa TR R BRI 0 iR i 8, A JsiAR s T B T,
R BT R e EIRTE SR . SR EORE, e B T R e M BRI E KB BT
FEE.
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Figure 1. The tectonic sketch of Beijing depress and borehole location (Wang Liangmou et al., 1990)
Bl 1 JbRMpaEg EIE s FLFL A CE RIES, 1990)

A PEB ) AT EIE RS, A A A S RIS RO, A RS L R BURs £
R MRS R BRA )R TURYIRRL SR EEOH, DI RMERA Z L, W A=At E,
MEEONER O BRI L, KSR KA GRS U D RIS RO R, BRI Rk, 2N
Pk KL FER I bk, il 2s, IR, 2R - MR, BILEREEUZR(1~2 om), Bk ok
G, BRIERAREZ RS, JEH BT, e iR B i, &\ 1 U kil
MEGURR; PR ZONE Rt ARG, KBE., BEOEKL, WL, hERE 2R Z, MR
SHER R E K R AEECE, RO ) I O RIS, R KL 2, 9 IR
RSB RE S AR, WO L, R L, R LK ARG R, RS RS L b
WA RFERAT  ARFUR b 22 WK . SRS, T TR ] PR AR v B i B T AR A
METTAR

ooy 22 (1) B As i T AR | P s S 4R SR N w3 S R RS2 2 K /T e e X LAY N
wb. g0 HRPULRRRG Z, TR = A S, TROEE G KRR . fb. 4810,
FLRD AL 2 tubiifn 2 AR 2 AN UORie ], b ibiR A 2 BN, R AR & AR, BB BCR
SZREIREE, JFA BB AT R E, WA, RO 5 R AR R ORAL MR, THAR IR R
HRLUIARY, SR AR RARIZITA: il ks (i, M s Gkl Ry ook A0/ & i R i 4L .
it AU W TR o] WK R S R S AL, RO T KB A B R, i TR
RIHERRY), BRI R I8 ARG EAONER B o, RER R AR R LA LS, A RE
MR XS, B R B 58K 22, D9l AR b AT i i AR

FVEVEB(V): M FHlH 5, A adE Bk ERIDyHRFET IR, A vEoukhi L, b pok £
R ARG R . ZE A OHE LB O L. B MR 4R TR, Rk TR
BT AZ T I, BERAESR A WA R RARSR IR, B ESE R AR RE MR, R oy K
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Figure 2. The contrast diagram of magnetostratigraphy of the cores ZK3 and po-
larity zones [12]
Bl 2. $h¥l ZK3 SHRER MR EEE[12]

FHAMEB(V): AT, A A4 S AERICRIRATR, A ERNKER G KR R R
TR, REAT R R . A EAL 0 LR W T X A T A SR B AT TR R R R A
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3.2. FEARRMRET

WEVEH 2R, ZK3 L MIG 71285 493.8 m, B/IM Fi2kly 157.4 m, %5FL3ITH Y“C A Z8E#
B, ZK3 FLIRFE 3.3 m Ab3RAE4EES 3900 + 30 a.B.P, IR 5.2 m 43RS 4ERS 4640 + 30 a.B.P, ZE& i
H ZK3 LR S, HEHS. BE NSNS SRR A HIE 573N 493.8 m. 157.4m. 87.7m A1 7.2 m
(K 2) [12].

4. TSR ERMIA K 21
4.1, BERREMIR

ARUE Rl ZK3 SRS 1~2 m IEZERAE, HoREE 262 UM LS o P EEANFE AL T 60~80 g
A, EHBIER R HIRRE, SFEHRE. 15%1) HCI BRI . 3%ff NaOH XA LK. 85°CF
HET 7~8 /NI 237K 50 KI FER (LR 1.74~1.76) 43 BS OB UKL  HF (40%) 25 [ /b BTk i e i R . HC (15%)
F2 IR B RAGES  BR R FE R 07 (7 pm) [13] [14]e 40t Bk AN b/ Vi i 7 S0 S e F
Giit. ATEbRAERLE A E S R R 7S BT AT %

4.2. TABSIHT B A SARFHIE

BANTES A 97 AMFES R R IBONF & A Bk, FL8it 29057 Fif 46k, T 300 i/ .
HABAFERARE RS,

LA A B DA B AR A, BRIE A R RAE R R AL B s, R & BRI,
AT DL & (Artemisia), 228} (Chenopodiaceae), 7<%} (Poaceae), %i%}(Asteraceae)n s J& (Aster),
T A TER (Taraxacum), X %5 % (Saussurea), 2 J& (Polygonum, 4% = FLIG A ELALRM), HERE)E
(Thlictrum), 4 77%}H(Caryophyllaceae), Kk £l (Euphorbiaceae), +=71¢#}(Cruciferae), JEEl(Labiatae),
4 5 8 (Humulus), <= JEFH(Umbelliferae), HukdJE (Sanguisorba) 25 tL £ & o /K A4E BE B R b R}
(Cyperaceae) , 7 7 J& (Typha) » = ¥ J& (Sparganium) , JI & ¥ J& (Myriophyllum) , HR 7 3¢ %}
(Potamogetonaceae) % 45 & L. #EAISAAG ik ¥ &8 (Ephedra), 171 J& (Nitraria), 2.4 %}(Caprifoliaceae),
¥&J& (Corylus), & (Salix)%F. BkIH 7 LK Je B FH(Polypodiaceae) f1 4541 J& (Selaginella) Jy £ . 725 £ %
1 M40 (Concentrisystes), /K47 (Spirogyra), %% % (Pediastrum), XUE ¥ (Zygnema)ss. AAJER AL
W LA FA R (Pinus), 42 )& (Picea), ¥4 42 J& (Abies), #1£}H(Cupressaceae), HEA J& (Betula), £kJ& (Quercus),
JEJ& (Castanea), firJ&(UImus), & (Tilia)ss. 7ok, fEHEHEHEI T/ EAREENAY, S8—
MBI

R E o i E LT A fR S AU, WA 3. EFERRE, AiZEmE, RENESEETR
w, MBI TR, UKEFRRERP . AR A2 LA, wRE R 6 ANk 44

HAH 1. (540~493.8m, 2.9~2.5 Ma)

G A, REAREREARLC & 5 92.1%~98.8%, 115 96.7% . A A LN & &4 0%~4.8%, 735 2.1%.
R T AR & B 0%~3.2%, P 1.2%. FEAEYIIER L Artemisia Sy, Artemisia {5 &N
66.7%~95.8%, P34 4 85.5%. Chenopodiaceae [¥] 7 & 0%~11.1%, “F¥3J 3.2%. Asteraceae /{175 &
N 0%~4.8%, ¥ 3.0%. Poaceae )& &N 0%~2.5%, “F¥J 1.5%. Thalictrum fJ& &R 0%~3.2%, “FJ
&N 1.5%. Sanguisorba (1) 7 &y 0%~1.6%. HAthfr Ephedra, Corylus, Taraxacum {3 7£# 7+ a2
EEA L. DEEERE NI AAZIAE Pinus, Quercus, Betula, Abies %5. JkZEHI T FIEK 40
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Figure 3. Quaternary pollen percentage diagram for the ZK3 core in Beijing

3. b3 ZK3 FLE M B rakn EiE

HAH 2: (493.8~311.3 m, 2.5~1.6 Ma)

ZHET, BEARSEAM T EN 9.5%~98.7%, T 79.0%. ARIEHEEA 0.3%~31.4%, T
3.7%. R T AR 2 5 B 0.3%~90.1%, T3 17.3% . HE AR Y464} Hh Artemisia (1) 54 6.7%~92.0%,
P-4y EN 55.9%. Chenopodiaceae 1% 4 0.3%~21.2%, 134 6.5%. Poaceae [{175 &~ 0%~17.0%,
T34 5.2%. Asteraceae 75 &N 0%~17.3%, T¥J 3.8%, M Taraxacum B[ & &4 0%~13.4%, “F1
1.3%; Aster BRI 58l 0%~4.6%, “F¥J 1.5%; Saussurea %454 0%~3.9%, T3 1.1%. Polygonum
FIE &N 0%~19.4%, V¥ 1.2%, Hrb DLUs i rEeL A oy 3 (0%~19.4%) . =0 1) FE A K i A
Cyperaceae (0%~3.2%), Typha (0%~16.2%, “F13J 1.4%), Myriophyllum (0%~17.0%), Potamogetonaceae
(0%-~5.8%)%% . HAth i1 Labiatae (0%~3.1%), Thalictrum (0%~2.3%), Ephedra (0%~2.9%), Nitraria (0%~6.4%),
Corylus (0%~2.1%), Salix (0%~2.3%), Tamarix (0%~1.9%), Elaeagnaceae (0%~1.8%), Ranunculaceae
(0%~1.9%), Roaceae (0%~2.1%), Liliaceae (0%~1.2%)=5AX1E &R/ i /D E 5N A I . ARAAEYAEN:
FAdr Pinus 1 F &4 0%~30.0%, ~“F3% 2.2%. HAhU Picea (0%~2.0%), Ulmus (0%~3.6%), Quercus
(0%~1.2%), Betula (0%~1.3%), Carpinus (0%~1.1%), Abies, Tsuga, Podocarpus, Cupressaceae, Tilia,
Alnus, Juglans ZE7EANAIFE M /D R B L. ST A1+ Polypodiaceae ()7 &4 0%~37.6%,
V44 5.3%. Selaginella 5 & 0%~22.0%, 133 2.7%, LA Selaginella sinensis (0%~21.3%, F-J 2.3%)
~N7E. Pediastrum, Pteris, Lycopodium, Osmunda, Concentrisystes (0%~3.4%)7E/b & Ff 5 22 U
A DI LA T T, SRR R A S B AT AR 2 DA S O 1 B R, 7 B BB B UK AR R & B e
BB T 5B O, S 1R S A B 2 T 5K

HAH 3: (311.3~204.2 m, 1.6~1.0 Ma)

ZAAEF, EASEARIR G REA 49.1%~98.9%, i 76.8%. AKAILH & EN 0%~26.0%, 1
12.5%. BRI FFIEER S EN 0.9%~27.7%, “F¥ 10.7%. EARMEYIEH T Artemisia 1775 & A
28.2%~93.4%, “F-¥) ¥ &N 58.0%. Chenopodiaceae [ &N 1.5%~20.3%, 3 6.7%. Poaceae )& &
N 0%~14.3%, “F-34] 3.1%. Asteraceae ] & & A 0%~6.3%, 15 1.9%, H ' Saussurea %4 [ &4 0%~4.7%,
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“F-15) 1.2%; Aster T 11 & &4 0%~2.9%; Taraxacum 24 [ & &4 0%~1.6% . Polygonum [ & &4 0%~14.1%,
T4 1.2%, HA DLUERIE A BELECN E(0%~13.7%, ¥ 1.1%). EEEKEARRILS Cyperaceae
(0%~5.8%, *i’J 1.0%), Typha (0%-~7.3%), Myriophyllum (0%~2.1%), Potamogetonaceae (0%~1.8%),
Sparganium (0%-~2.6%)%5 . H:Ath 411 Ephedra (0%~4.6%), Nitraria (0%~2.1%), Thalictrum (0%~1.2%), Corylus
(0%~1.3%), Salix (0%~2.1%), Tamarix (0%~4.4%), Ranunculaceae (0%~4.3%), Labiatae (0%~1.1%),
Umbelliferae, Sanguisorba SEAXAEHB 7 /D2 BN I . RAFEYITEM A+ Cupressaceae & &N
0%~25.6%, 714 4.1%. Pinus )& & A 0%~18.3%, 714 3.7%. HAth U1 Picea (0%~4.3%), Tsuga (0%~2.1%),
Larix (0%~1.0%), Abies, Betula (0%~5.8%, “F-13] 1.4%), Quercus (0%~4.9%, “F-3J 1.3%), Ulmus (0%~3.6%),
Tilia (0%~1.5%), Castanea, Carpinus, Liquidambar, Pterocarya, Juglans, Podocarpus %57/ 5k 5
EEE NI, R TR Polypodiaceae f& &N 0%~16.4%, ¥ 3.7%. Selaginella )& &
N 0%~3.1%. Pediastrum (0%~1.3%), Concentrisystes, Pteris ZfEFEMH R BBl AW ARAEYIER &
HISA TR, RO RO R R E R, AR BN B, R R A H UK AR
ek e E, RO TR SRR S AN 2 KK .

Y& 4: (204.2~157.5 m, 1.0~0.78 Ma)

G, EASEARIM S RN 23.4%~94.9%, V35 77.3%. KAMLH SN 2.8%~75.5%, T3
18.0% . Bk i 1 AR S 155 BN 0%~15.0%, T35 4.7% . HEAFEYITER 1 Artemisia 175 54 8.0%~73.8%,
“F#4% & N 55.8%. Poaceae 17 &N 0.3%~27.3%, “F¥J 7.6%. Chenopodiaceae [1)% &N 0%~12.8%,
V14 3.2%. Asteraceae ft1 5 N 0%~10.6%, T35 2.9%, FLrf Saussurea %4 )4 &4 0%~4.3%, T35 1.3%;
Aster BUHE BN 0%~6.3%, P 1.6%. Polygonum &8N 0%~2.3%, HidDlEEiEmEsL R 8+
(0%~1.9%). =G EAKAIIELH Cyperaceae (0%~5.8%, “F-14 1.1%), Typha (0%~20.4%, V¥ 2.2%),
Myriophyllum (0%~2.5%), Potamogetonaceae (0%~1.3%) %% . H fth &1 Humulus (0%~9.1%), Ephedra
(0%~9.0%), Thalictrum (0%~2.8%), Sanguisorba (09%~2.3%), Umbelliferae (0%~1.1%), Labiatae, Nitraria,
Corylus, Salix, Oleaceae, Ranunculaceae (0%~1.1%), Taraxacum {X1E &0 E G b/ b E AP KA
YA Z T b Cupressaceae & &N 0%~73.1%, “F¥J 12.6%. Pinus (&4 0%~4.7%, V¥ 1.7%. H
21 Picea (0%~1.8%), Tsuga, Abies, Betula (0%~6.4%, “F-14 1.5%), Ulmus (0%~4.9%), Quercus (0%~2.3%),
Tilia (0%~1.6%), Castanea (0%~1.4%), Carpinus (0%~1.2%), Alnus, Liquidambar ZE7EA54E M /b &
s FEE NP RIS T Selaginella sinensis [ &4 0%~8.8%. Concentrisystes, Zygnema
(0%~1.1%), Spirogyra (0%~9.3%) 5 fEAF i & B H I o AT AOR IR FE T, DA IR ER V(B MR AIE
HARRE o & R, UL TR A S e I B B B R A O IR R R R AR B R, AR
BV, X5 S AR A AR SRAR YA L AR R I KAH TR .

HAEH 5. (157.5~86.6 m, 0.78~0.124 Ma)

ZAH A, AR &85 20.1%~100%, 115 85.0% . A ALK & & 0%~27.6%, 115 5.9%.

*?@%%D@%Eﬁﬁ%y’j 0%~78.4%, V34 9.2%. FLAKHYIIEH T Artemisia (7554 7.9%~95.9%, V-

&8N 70.3%. Poaceae 1178 N 0%~34.5 %, V-1 5.1%. Chenopodiaceae [{] & & A 0%~7.8%, “T-1
2.1%. Asteraceae {175 & 0%~8.3%, ¥ 2.6%, H H Saussurea 2 (1) 7 &4 0%~5.2%, 135 1.1%; Aster
U2 8 0%~5.0%, ~1-351 1.0%. Polygonum [ &2 0%~6.3%, o DL i i LA 3 (0%~5.5%) -
FLIRIE N B AR REAT Cyperaceae (0%~2.8%), Typha (0%~4.1%), Myriophyllum (0%~2.0%), Sparganium,
Potamogetonaceae &5 . HABUN Umbelliferae (0%~10.2%), Thalictrum (0%~5.0%), Sanguisorba (0%~2.9%),
Humulus (0%~2.8%), Ephedra (0%~1.5%), Taraxacum (0%~2.9%), Ranunculaceae (0%~1.0%), Labiatae,
Nitraria, Corylus, Salix, Caprifoliaceae, Acanthaceae, Cruciferae {X7EH/FEf A/ D EBAAHIL. K
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ik

AFEYAER A Cupressaceae &5 84 0%~19.4%, “F-#4 1.8%. Pinus & &~ 0%~18.7%, “F¥J) 1.2%.
HAh U Picea (0%~2.2%), Betula (0%~19.3%, -“FJ 1.7%), Quercus (0%~4.9%), Alnus (0%~1.5%), Tilia
(0%~1.3%), Tsuga, Abies, Ulmus, Castanea, Carpinus, Podocarpus Z57E/NHIkE b/ BT 2 .
BRI T AR Polypodiaceae [ &N 0%~16.3%. Selaginella )& &4 0%~1.9%. Concentrisystes
(0%~2.0%), Lycopodium, Zygnema SE7EAf SR HIM . AW ARAMEYCH & T, EAREH & &

=, R LLE RN ERER, SR T LR IR A BT S & RE . RS 5 S,

S RELA R B AT R PR IR 5K

HEW 6: (86.6~0.7m, 0.124 Ma-E4)

ZH A, FAR SREARTER & BN 39.5%~100%, T34 91.9% . KATEK & &N 0%~22.1%, 14 2.6%.
BRIEH T AR5 & 0%~38.4%, “F-J4 5.5%. HAMYI{EN T Artemisia (195 & 9.3%~97.4%,
)& &N 73.5%. Chenopodiaceae 7 & 0%~22.6%, “F-¥J 6.6%. Poaceae [ &N 0%~6.8 %, 1)
1.7%. Asteraceae [ & &N 0%~17.2%, T4 2.8%, Fr Saussurea B[ & &N 0%~17.2%, T3 1.7%;
Aster BUFIE &N 0%~5.4%. Polygonum [ &4 0%~5.2%. HIRiEKIZRA Myriophyllum & &N
0%~17.5%, V¥ 1.6%. HAh/>EHEFE HIMPIZEAILH Cyperaceae (0%~5.4%), Typha (0%~10.7%),
Sparganium (0%-3.3%), Potamogetonaceae (0%-~7.3%)%%. HAthin Umbelliferae (0%~2.0%), Thalictrum
(0%~2.9%), Ephedra (0%-~1.4%), Ranunculaceae (0%-~1.4%), Oleaceae (0%~1.4%), Nitraria (0%~1.2%),
Corylus (0%~1.4%), Sanguisorba, Taraxacum, Labiatae, Salix, Caprifoliaceae, Cruciferae, Caryophyllaceae
SEANAEFRR R DB BN I L. RAEAER A Pinus & &Y 0%~14.5%, 1% 1.0%. A
4 Cupressaceae (0%~2.8%), Abies (0%~1.4%), Picea, Betula (0%~1.1%), Quercus (0%~3.5%), Sapindaceae
(0%~2.3%), Tilia, Ulmus (0%~1.4%), Castanea (0%~3.3%), Carpinus, Acer ZE{EAAFEM P/ b EEi TR
L RIS RN 2% b Selaginella ()& &4 0%~33.7%, “T-15 2.1%. Polypodiaceae & &l 0%~13.1%.
HAth i Concentrisystes (0%~7.6%), Pediastrum, Pteris, Spirogyra, Zygnema Z&7effdhrp R HI. AH7
SRR USRS B . R EMEE, AT EREEAHIKEEYS B, Rt
TR I S AT B 2 K

5. &hig

KU FIEE ZK3 LA SR 7 BT B T AL X HE DY 28 DRI AL P B, B BB B
- GG E . XS RTABET[3] [5] [6] [7] [15]145 Hi A5 M DA [7] b By S SUT O R A T 18 16 s Ao
R RAL T B EHBA &

R, & 4 Ddla, Hob, 1O OmREEAR, AR, iR DB R Y
B, AURA T 2 ARG P, BRI IR LU ROy B R, ARSI B
KAV S R BT 5EER SIS, R T EEAEIA 2 IRy K. 3 WAL
B & AT T, RIS RON L R N B SR, AUREL BB BOiR, RS R A UK A
AR &R e, M TR S A B AEIAR 2 Ry 5k. 4 R RS, DU LR R
W (B NRRAE, SRR E SRR, U AR S B B — 2 o B SR A 9 DU R AR ) B AR
R, SRARGEONARNE, X5 R I URE R I AR R AR . ARG AR R R, 1
NG, AWARAREDAC S8 TR, EAER S ET S, MOV DE R EREE, [T . 1
RL R BUKERY) & B mll . BT 5 ER LS, S 7R R AA B PR 5K . IS
WK, & 1 ANHa, AW RBREEYRAOV LA RTE R . 2ROV BRI, AT £3RER
A PR AR S B e, S T RS R S AT ) 22 TR 5K
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i BV, ASOR AR A 4 St 7RI S 2 S R A R R AT, XA

F0 585 DY 20 UM e AR AE A o BRGSO b o IR — I I, e i e e ai B P B T 5 A BR R
AL IR BN, A NUKER I, THia kB KRR [16]. fE38 Lt X, DIERBE iR, 7£
0.85 MaB.P.Itf, XUBCHY A2 RARGE RAT Ly ZRIQANPEAL AR LA FEIRR , 0 AR B I . 2R 1 [17]
b P I UL K SR IX 18], TN 2 M e BRI A i W i < i 2B 2 IS [19]
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