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Abstract : In the southwestern part of the Kanto Plain, the Kanto mountainland and the
Tanzawa mountainland extend in the north-south direction. Spreading along the east side of the
mountainlands are the Musashino Upland, the Tama Hills and the Sagamihara Upland, from
north to south. These hills and uplands are composed of the Middle-Upper Pleistocene Sagami
Group and younger terrace deposits, all being covered by aeolian loam (tephre) (Table 1). On
the basis of the loam, the Kanto Loam Research Group (1965) classified the geomorphic surfaces
into the Tama I, Tama II, Shimosueyoshi, Musashino and Tachikawa surfaces.

In the past, tephrochronological division and correlation of strata was made by using the
tephra layers conformably overlying the terrace deposits, and the strata down to the horizon
where a definite unconformity is recognized have been considered contemporaneous. Uesugi
(1976) distinguished ten layers of tephra at the Oiso Hills, and published a generalized chart of
columnar sections in which 225 pyroclastic key beds are presented. Since the key beds have been
found also in the sedimentary strata constituting the hills and uplands, it has come to that the
sedimentary strata can be correlated directly and unconformities within the sedimentary strata
can be easily discriminated.

The present author, based on the newly acquired knowledge of tephra, re~examined the
Sagami Group and younger terrace deposits, revised the division and correlation of the strata,
and investigated the sea level changes and terrace deformation.

1. The formation constituting the Musashino Upland was called Upper Tokyo Formation
according to the Tokyo Ground Map (1959) and was correlated with the Shimosueyoshi
Formation. But Inako ef al. (1978) disclosed that the Upper Tokyo Formation in the western
part of the Yodobashi Upland (Shimosueyoshi surface) comprised the Tsurumi Formation and
the Tsuchiya Loam, on the basis of the pyroclastic key beds. The author examined the boring
records of the Musashino Upland and divided the Upper Tokyo Formation into the Tsurumi,
Terao and Shimosueyoshi Formations.

2. The Gotentoge gravel bed deposited in the western part of the Tama Hills was divided into
the lower and the upper parts, according to the elevation at the time of deposition, and was
considered to be slightly younger than the Imokubo gravel bed deposited in the Sayama Hills in
the western part of the Musashino Upland. The author has divided the Gotentoge gravel bed into
the lower, the middle and the upper Gotentoge gravel bed, on the basis of the elevation at the
time of deposition. He considers the lower Gotentoge gravel bed is contemporaneous with the
Imokubo gravel bed or a little older.

3. The buried valley deposit distributed in the Shimosueyoshi Upland was believed to Consist of
the Tsurumi, Terao and Shimosueyoshi Formations. However, the author has noticed that most
of the buried valley deposit is the Tsurumi Formation, locally accompanied by the Terao
Formation. Presence of the Shimosueyoshi Formation is not clear.

*TTEREHE R Keywords : Kanto, pleistocene, stratigraphy, paleogeography,
tephra, tectonics
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Table 1 The middle to late Pleistocene formations of South Kanto.
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4. In the Shimosueyoshi Upland, the elevation of the base of the Shimosueyoshi Formation
corresponds with the basal elevation of the Tsurumi Formation near the shore line. From this
fact, and also from the thickness of the Shimosueyoshi Formation, it is considered that the
coastal plain during the period of the Shimosueyoshi transgression was the one which re-used a
coastal plain previously formed by the Soda transgression.

5. The Hodogaya gravel bed deposited in the Honmoku Upland, Yokohama City, was formerly
assigned to the lower Shimosueyoshi Formation. But, as the tephra of the Tsuchiya Loam is
found to overlie the Hodogaya gravel bed, the author has divided the former Shimosueyoshi
Formation into three members, the Byobugaura, the Totsuka and the Shimosueyoshi Forma-
tions.

6. According to the boring records of the southern part of the Sagamihara Upland, numerous
buried terraces are recognized there, older terraces being located in the lower part and younger
ones in the upper part. That is, the older aqueous deposit is covered by the older tephra, and
this older tephra is unconformably covered by the younger aqueous deposit which is covered by
the younger tephra. Such depositional features suggest that the southern part of the upland was
repeatedly subjected to transgression and regression owing to the sea level changes.

7. The Tama Hills, the Shimosueyoshi Upland and the Musashino Upland are located in
Palaeo-Tokyo Bay. The northern part of the Musashino Upland shows northeast tilting and
subsidence, whereas no terrace deformation is recognized in other areas.

8. Extending from the southern part of the Sagamihara Upland to Totsuka Bay on the east, a
west-plunging synclinal axis runs in an east-west direction. This synclinal axis has been active
since the Byobugaura transgression stage up to the present. The Samukawa dome on the south
side of the axis began to from about 70,000 years ago, and the upheaval has continued even after
the deposition of the Sagamino gravel bed.

9. In the northeastern part of the Oiso Hills, the Zoshiki Formation, the Zoshiki Loam and the
Tsuchiva Loam are unconformably overlain by the marine Kissawa Formation(Shimosueyoshi
Formation) . The shore line at the time of the Soda transgression is also covered unconformably
by the Kissawa Formation. This means that the eastern part of the Oiso Hills has tilted and
subsided northward after the Soda transgression.

10. Among the transgressions responsible for the deposition of the Sagami Group, the ones in
which the sea level was high are the Kamikurata,Soda and Shimosueyoshi transgressions, and
sea level changes were greater in the Byobugaura, Kamikurata and Soda transgressions.
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Mi-1 e 8. y1.P.(2)+ Sd T
| L
2 {:g.;«[h.r:.esc:ai B
A X .bl~wh.Sc.P
-Tlu~14 IU‘br-‘:ld.gr.Sc.(Z—5).Sd
2 BV A |5.b1.5c.(3-5)
. === 9. bl.Sc.(0.5~1)
Tesd et 20.wh.P.(I)
A & A} 30.bl.Sc.(2~5)
BIM-8 FEERE SEEEBEEHOT—LF h . .

BIM-9 BERRE TRHEEM (K) - ZEEERE (F) - SEREESR (R)

Dua—AiE

(XE W) EMOWEEET - b o dhhd B o Rrashe
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vvvvv

WEHEFRAR BB F1US

| eP
dYeP

lrersETY

Ye

re Sco

YET

= whp IVL A

orwh P

YETY vio

1ET 8io

Ye'wh p pig HBP
vhPITUF AT TR 2

whe AEFEL

TexE7y

NETSt

YETY

whPITVF BARE 3

W WhP IV 2 ARE 2

whp IV A FRWE 3

MDEEY)

YEDY

YE DY
wh P IV ERIIE2

Ye P

i}

hiH

BwE

T

B0 Pl REOSE T — A F ORAHRE
CRAR) w&lll - iTHE (1971) 0¥k =inE)

O s e |1

YRSy 1

(PRH=IE

Ro— LB et s n 3 aREtED b 3.,

6.4 BRO—LE- - SEIIO—LE

BER o — A B ORI, KR TRETRE O BR EET
HETHER b2, FAERKEBOTEEBROIREERT
75pokl, BERFSIM, 35O KRERBLSHRE
T3 ESK). ZhsDfEREa» S FELOH
MRV 7oy, KR EDRONE, —HO#
BRBECOENER»SE>TWS BIR-5). #E
OB BRI EERIER - B - HEEL» 5o
TWw3, 207 7 7 3FEiRG I mLOEEYTH 5 (L
¥, 1976).

SEEI o — ABOKENMZ, SEEERTO/IFTS
EXEHOBLBHTHS, KXBIX, BEOBELLT
7ok, BEIRTmM, 5KMOKRERBEEAT
W3, @R, Bt garsnsBRELREAXIY
TREThHE FEIR-9). THcbr@#EE 1, F27
< VABRGRER, AETRPRTANA LEEREES,
EOITYABRERBICIEYNT UHED S bt Y
FiagaEchs (B3%, BTHIED, 1974).

BER 0 —ABOEBETIu-14, 15, 31, 34SHEI 0 —
LBHOEBE ThThRE (BE, 1982) ShizDT,
BRo—ABEHENu—-LBBNEERT, 7770
F-THRIZSHAR (1976), 6K - ZHE (1983) k3L,
B2 I v ABABOEMRMI.0F£5.054EBP, Tlu-
25BABOF - TR 5524.375+1.8FEBPTH 3,

BTHIES (1974), #ZEIED (1978) 12, EHLEILER
OPHEFHBEE IR EN TV IBREBESEo—A
BoI~vABARY, SWHER L AREOREITEIC X
STREL, HBENCERT—LBLBRERMEL .,

BER O — A8, KEEEBEVEE ORI &Rl
WAL, EREROILFEE S HEERAH O T Iz i3/A%
FiSmLTws, SERERET TR, ERo—AE
DEHE L TERTEIIZRD SNB T TH 208,
HELERH CISEILIv—ABE L CAEEI ST L
T3,

6.5 FHO—ALE -EF@O—LE

BHo—-ABOEAMIL, ABEERTOFETTE
FREMichH 2, ABIZ, BOAORNEET 7 7h07kY,
—CKREET 7 I BREN T 5, BEIZH4L0m,
MO KRBERENEEN TS (BSH). ZhsD@E
[Bix, KoL L e Eh s BEOHRNER» 5
o T3, —MOFEBRECHEMNA ) THroRo
Tw3 (B9IN-4).

% OEBOE O T ERED - ki - TE
AP SZ o T3, 6 OEREDHOEMHERIEE
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RS TRITEER I B U B - EERERTROME (F =30

ELCAERREEEE» 52> T0wD (B8, #E
Tm-2, 8HE» >BAECEAB CLEMAHEL T
WREELZBETHS, B, Tm-2, 8BREDOEL
ZiRENEFNESH20-1m, 10- 1 mOEGHERY
BB, ZOT 77, FEREHSRLOEEY» SRS
2, ARG LEEREEUEARR, BRAKUMADK
IOBHEM EEZ >N TS,

S 0 — A B OB, BETFRKERITCH 2,

KB 3, BOOWEEEDT 7o»oky, BERHII
m, 13WOKRERBSEEINATWS (EIN-8). &
ho @B, BT LEREaOER»SRD, A
MELrEER*»&E T 2MNEARLH 5.

HEN0— ABOBEAMTH 2, IIFHLEROBL
BlEcHEBL W ERA T —ABIR, EsNn8m+T5
WOKRERBENRENTHS EIN-9). JO@EE
D3 bHEEAD K —F VERLBEO/SY Y AEARI,

H3R-1 FhAPERREOLYEE L EMORITE (ETHEE», 1974)

#EOLW 1 & x B E B
+TEwr — & B B ER B O % B YR A
Tu-8(TAm-~5) mg>0pX. > Cpx 1.7075:|:G: ;(1)8) mgs>0opx 1.709 :&G ;(1)(13)
Tu-7(TAm~4) opx>mg>CcpX 1. 7095iG: ;(1)3) 0pX>mgsSCpX 1. 7095:!:({' g??)
Tu-1(TAm-1) opx>mg>epx | 1.7175x(F15) | mg>opx»ho 1716 =7 (3733
BEHr - & F
Tm-8(TB-1) opx=cpx>mg 1.6995;&(}:?3?) mg»opx>cpx>ho| 1.700 i(i;?%i)
Tm-6(Tcu-4) ho>bi=mg 1.631 x(}:878) | ho>mg>bisep Lesis=(1 553) @
Tm-2(Tcu-1) opx>cpX=mg 1.719 :I:G%?) mg>>0pX>cpX 1.718 :1:(%%8)
Tu-25(Tcl-4) mg>opx»cpx, (ho)| 1.701 (- 553)
SELIr—2F
GoPy ho>bio>mg Loss (] 559) @
Tu-20(Tcl-1) opx>cpx>mg 1. 6985 G ggi)
GoP; ho>bio>mg 1667 +(}35)
E) @Boamol WHETEER (1974) X34 BRREATEAD 7§ ERNECER) &7,
o 1LARE. GoP1, GoPa ki # 3 v 7 b VAR KBTS 25, o TREAARTERRT. 7w - FRESR.
mg : REgkSh, opx : AIHEE, cpx : BAMEF, ho: ANE, bio: BER, ep: RhAFR
F3HR-2 FRe—LA (FREv—2) THROEEAE KIP) OFR  EH, 197)
KRB EBRhI© 0 AR
1
swl = |Bs |BElB s e|lnue |5 zgwan
cmy cm| ] |
KIP-13 | gr~p 100~70 5 f—c w~m wWr~m m~r | Mg>Hyp>Au>»O0l
12| gr~p 70 2 f—c w~m m p~r | Mg>Hyp>Au>0l
11| gr~yel 70 3 m w~m m m i Mg=Hyp>Au>0l
10 yel 50 3 m w~m w m~p | Mg=Hyp>Au
9 D 30 10 m w w r | Mg>Hyp>Au>»Ol
8 gr 100~80 4 f—c w w r~m | Hyp>Mg>Au
7 | wh~yel | 110~80| 6 IY'fZ—)qﬁ w~m w r~m : Mg>Hyp>Au
!
6 | wh~yel | 60 8 | cofmc | w~m w m~r | Mg>Hyp>Au>0l
3 | br~bk 35 2 | foc—of p w r { Hyp>Mg>Au>0l

) vel: Hfa. gr: K. p:dits. wh: Bf bk: BE. br: X, or: B
Mg : Rigkgh, Hyp: SEER. Au: ¥EET. Ol: »ADLAA.
m: k., w: B £ ATEL m: PR c: ML p: ER. AN TR
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BEAEMAR GEL2E £11 5

W1.0mORIRT 2 M 1T > T 2 B R @E T
LEEICSHL TS, 72, XYY RBABOL T
whpHMEAR Y TR REFHCRD 55,

BEHo—ABO#EETM-2, SEABE, 8fu—2Ai
BoOMi-2, 5EAREL, BLBIEEOF -5 VERE, /N
YU RAERER TN TAEE S h, RHO—LE L EH
u—LEutth s hye (BTH, 1973 BTHIED, 1974),
E/R1Z, #K (1976) K& 3 L Tm- SELEDOF-THER
2823.5/5+1.2754EBP, 24.675 +12J54EBP, Tm-188H
BOF-TH#M 322,575 +2.454EBP, BHT —AE LIf
Zh5Tm-33BERBE LOBGHRHEBYOF-THER
19.45 1. 4FFEBPTH 5.

BEIE» (1978) XHEHT—ABHOEETM-18,
19, 21 BB OFMESHE/ B ki Ty
BIEEE 2SR L RUTES - AREOREREIC LY
ZNTREEL, RHO—ABEBEIEERLL 7z, &
BoOSHERBERRGOERMMI—F L, HERERS
WRFR O T AEECRD 5 nb, %8, SHOFER
B Tm- 2 BARE L E L OBAFEREYSED
b b, SELEREECRERMMITELCED S
NBRZTTH DD, LEEBERIMBCIILEHEICED 5
3.

6.6 GEKO—ARB . LH0—LBTH

GEET — A B OB AR B O FHRH B E
ks, REBRIHEEEDT 77020, BRI
m, 12MOXRERESRENTVWS (). Bafk
YIRER IR - SRR - TEEA» SR 5, & T
HOREBTm-30DFCHYHMER I, AN - SiREL -
TEEL - BERP ST o T 5, REXFERGE S
oEHEYITH 2 (EZIE», 1978).

v —ABIEEBE - KN (1966) 1 X D iz,
B R L ERERRO)IETEMK LB cH 3, Ly
Le2s ZoBEEIF, B U TEES N -ERICHE
WL T IBRT 5 2 LB AARRIC R 5 T2,

BHEICHES (1974) &, BEHEXAYITR
BERERCEEOD 5 LR —ABOEETu-8 (7
73%), Tu-16 (=& b —¥F a—) 2HEREL, FARCIL
WogEREH ML (BEIK-8), ZORBBIEFH
EAFHBHIC I VEBR - A (1966) oLBo—»s0D
EEEr—®Trzens, IEv—LBEmBELL. O
DM — AERTHRORETs 1, 2 BEER, TED
—ABETHORBTu-1 X0 Flikd s o bR, 1iF
O—ABMBUEE T —LABPEHD —ABRTEEICE
STWBZEds, #ETs-1, 2BABREEED —A
[BogE - MRt ah, tEFo— LB L o

— BN E nT: GERE - L2, 1972 BTH, 1973 ;
ETEHIE S, 1974),

KOS, BERHMOREEERBMAL L, THER
BHIFEE OB T ISR L Twb, SELERET T,
BETRERAVI L FRERERDLCE»c@BD 505
RIThHB,

6.7 tBA—LE - B —LELS

TEo— 2B, KRBEEEEOFRTLE
CHB, TEu—LBOH - LEIL, EEEROZRHA
LERHIT S E-REMOBERERME UTn 3 KE
BEARLCEERT 7 7 T, BERIIK42m, 4RO KRE
BEEHATHS (FESH)., ZOBBORESZIAEHE
BERECHLY, B Ircd? IHOEET-1, 7,
SOEABDOERIL, 3.7m, 2.5m, 3.2m ¥ &KdHENE
BETHD., 1z, ZOBEAREORERIREA200mm, F
¥30mmfI T, B KLEE (50-20mm) bR5N 3,
HEETu-161%, THEBECHEK A 2V 7 T EEEIH
ERAEED? L 22 BB TH S, BET-10
ELel, BERMo+LBCESS.0mOERTHERY R H
3.

R T OB BIERR I, FEED - RS - L8
BEAE»ORoTWEW (EI3HK), BETu-91%, I°v¥
ARO[EEATCANG L EERBSEIN TS, KB
DRERS TR ISR & B V7 5 oY
b5 (RTHIED, 1974 ; B2, 1978),

THEe— LB IR OERMI, FIRONEHEIXL:
BZhHb, LrLlehrs, OB —-L@THEH
URBETERAYIOBEC BT 2 BF2L#HKT 2
FEIX-8). XABRBBAEMLT 77T, BER, 9.5
m, 9WMOKRERERRATHS, @B, ¥HHto
EARHBHENBERCH S,

TBu—ABO#BETu-1, 7, 8, I6OBEFABELLE
u—ABORETs-3, 5, 7, 9 DEAEN, THED
FHREEEMNTEROBTRIC L VFEESh, LER
—ABr o —AB RS hTWw, £R1E,
BIE D (1975) 12 & 3 L @ETu-230F - TERHY16.07 +
1.1G4EBPTH 2. ZEIEH (1978) ik, BEREEILHD
PEESH L EEEROBRAB L LR —ABORE
Tu-7TBAEE%E, BEAFHRE L SMEROBITEIC X
VEEL, TEu—ABL EEBE e 7,

TEu—-ABOSHIZ, KEELERI S
THRFRCRD o723 TH 5D, HENEEOR
[ - B & EROEEFESHEIS TR, WMTIE L STH
LTw3, SERERLGCRERTERAYII, FRR
ERITECRY SN, EERECIRIARECOMHL T
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RIS R EERIC B 10 5 0 - LEREATROME (F EX)

w3,

6.8 HRO—LE - TREA—LE

FHRO — A0, KBEEEREOFERTHR
Thsb, ABRBOORLT 77T, BEIXH43m, 33
BOKREEBENRENTVS (EIH). EBrRAM,
1B, 6T, BE50-10mmOBEG 2 5 % 348, KIP-9
BRIRIOcm DB & KIUEE» S5 Twd (89 K-
2). B EaGYER EAB O T L PR LI TIER
> T3, TEHOREIEFED - ML - TEEns
SENT VB, TEOBEC TEERER - Rk - X
BEAOEIIE, PALAREZEERELEEATY
5, Eo@Ec ARG - $FER - YVva Yy c BE
BBEENTWS (B 3R). KB BHERFHI SRR
ot ch s (EE, 1976).

TRE o —ABOBERMIZ, TRESHOBEHER
RTFRFWCH 5., HAMIHEOBEEIIRET X THBML
TW3DT, METIHEETERE NOBEIZBT %
BFEEET 3. XAERBAOELLT VI T, BE
Fsm+, UROKPERENEENTYS, ZOEE
FEE, #BE, ARAOTNDROEAT, THORE
KIPEGEHRZ—EL CZa7 4 ABAE” L Zh T
WizZ kbbb, hEich s 2ROBEEGER ‘BT
Bh” (KmP-6, 7) LR Tok (BIK-9).

BRI, SRR - Mk - SEEAD» S &
2 T3, EMOBEPmM- 1 AR, ARG -E
ERNEENTVE(EIR). TREFT—LBHROLM
DREL, TMMEAENREEESHEEICED, T
FHRO—-LAEHORELREENTVWS, 20X ICH
BORRESNIER, SRo—ABETREo— LB
Mibshre (BTH, 1971, 1973).

ARBOFEMRIE, WTH - KR (1971) k3, XRBE
#EBKIP- 7 OF-T4EM2812.855 £1.154EBP, KIP-8
DFTHEMRH%13.275 £1.05EBP, KIP-13DF - T4 28
11.75%BP, KmP-1 OF-THEMA9.85 +1.2754EBP,
KmP- 7 OF« TR 38.957 +1.35%EBP, Pm- 1 OF-T
FERMT.3F 0. 4F5E~9.55 +0.55EBPTH 5.

HEIEH» (1978) 1, BAERAME, SRR, #75
JERDEHELR Ep o, THREMHD SBERESIIE
JCHHL TS PHEFHATBOBRARE L, HiRo
—ABO@EESB-0, Pm-1EABLRESINL I L b,
HRO—ABEATBOMEZToTw3,

KEOHM I, ABERRT CLEECED N, B
BRI T, KNHAHBERMETRD Sh s, AGR
DEH L EROHEEESHIEI T, T A {SMmL
T3, HEREHORERBTEMRTHIRD SN 5,

SERBERMAHC LA HHL, TRESHOKLESS X
ABEEbLNTYS, REEFEHERE TR, XEMNE
HOFIEE2BE->TBY, BHOILTER bOMHL T 5,

6.9 KEFO—LE
HREFo—-L2B1E3, RRBFEHREREERME T 28
BORAMT 706720, ZOMEITOEERS5-3m,
LMD KERERFATYS, IhsOREX, ¥t
bL - BB EOPRESG &L FRPROBEL S D, /I
BEEAE (7Y 3—4 V&N, EREAELFITh,
AEREMIRDIZIZEIR AL T3, BEBEYIER I,
HEHEA - RIS - TRIEAL 5o T3,

KEEETORBIZ DV, EERIOEERFE
R, HEMTE, EETEEOXIEERE TREHR
H»MES N7z (B2, 1976, 58 K). KERZBEOEAIL
F79T, BERK26M, SHMOAPYEEREL 1 OB
AIREBIDPRENR TS, 8, FRALOILEZY
7z % B REBEEEV/NUET T, REH 3 MOBETHE
BYsBED o3, ®EZ, 777 OTE»SFETH»
Ui, BEEEET, LEEarsBEG8Xa) 7
ZoTws (BBIX-2).

BERGIMERE, SRR - B - YEET» o
D, BTHOBB/NEEELBCXANELE AT
5. KB, & UGERFEA VT 7 BEH» & 5810
Hrdek O ERE ORI 57 > T 308, KEDOT
W & I TREELKILUOBHEM HEAL T
%, FARXILOEHEMERILEBEDT 77T, HELK
IHOEHYRIZREBDT 7 I ok>Tws (FTH -
Zxil1, 1968).

ETH - &I (1968) &, BEEFw —AEFOEE D/
FREBAE, RREARE L ABEBRORRTF o —28F
DORED, NBEAFNREE, SYERZS X VE
BL, 77705t ETo k. KEOERE, BIH -8
RATVE X 3 &, INEEEADF - THERH6.6)710.6
THEBP, HEREAEOF-TERDM.95+0.5F5EBPT
s, iz, 2 (1976) 13, #EDOBCVAR2Y) 7E
BH4 0FEBPEREL T3, Au—ABDHE I, B
BESHTRED NS 2ROBEGEID LT, ABRE
B, HEEEM, SELRE, ARTEH, TREHmLS
BRERE» U TABECHEL T2 2 L8 s i
ENTW3, 28, EEMRTCITRTERMEREL T
5.

6.10 I)ilo—4LE
A)lle —sBEofRME, REFEHOEITHESR
AT h 2, KBk, HREOXREET 77T,
REFEMIc BT 2BEIIN3.0m, 2-3ROBEEHE
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MERAMARGLE FI11S)

BRENTW R, 777 OBEEWHEKE, PALAG -
SEFHED - TEES - BSE» 5o Tnd (BT —
LRGN —, 1965).

AERBEDI) v — LB, FREILTEEROBEETHER
HERPHERME LT3 (ER, 1976). 777 DE&
fl2m, SHOKRERESHEEIN WS, BEREA
FRA Y 7ok, ~HBELLH B, FIK-2
ORERERRRNE, BP0 RHITF FBCrER L 72,

775 DEBEMHERE, DASATBRREDEL, #
ﬁﬁ?&ﬁﬁﬁb%&ofb%.KE@L%K@,E%
BRERXLOELYTERT 7 7 OB R XIUKE
(AT) ME N T w3, ATOBEGSYHERIE, »AS
AE - ARE - RAERE - BRUEE» 5o T3 (k
12, 1976 ; BRZ2I1EH, 1980). ABOFERIE, E&2(1976)
WY, BEOY oy T OUCEMRDI.0FEBP, RS
TEACHFEs (1974b) i &V, IR KIUIKE T ORRED
C DEMRH21,000E67T0EBP L |E STV S, KEE,
FrLTHBLXLOBHY» 5% Y, FERFRAOR
EHEmBEAL TS BTH-$K, 1971). BRKLK
Bz, KEERE, HERSHEUCREFSHTRES N
Tw3 (BTH - $iF, 1976).

B, NATHHEELTW S ERE - SHSBRICHA
LTw3h, ERESEEBHOKES BRIECH#ERL T
w3, B, KEEBETR, REE-d)liv—AasEr2—
FLHFHu—LBLrERINATY S ETH - FRil,
1968 ; =EE - B2, 1972).

1. F77USNOMBRUMEMET 75 &85

MRTHRE T ZHIBICHAAT 20 - EEREFHIL,
TBERE L IR R E S S ko T B, BRI
MRS A & L CHEsIIE (1955) Ic X i@
aniey, RREEHICE T 2EEHHELER, BN
B (&#6, 1911), HEEH Bk, 1969) LFEfRan T
W3, NRTRT 7T RS0 e hEERR O MR 2 —
L CEERERE L AR 5,

TERER R L TV REI, I & o7
HBEHEZ 5N T2 LFARC, BRI S TH—
REIDDHDE1IR), 20D, FNThOHIER
BT AMBLEHILL RN S, HHETE, SELE,
TRESGHE CRBESHO 4 #0350 - BER
BEHFHCOWTUTFIERNS, &8, 7772 TiX
FTTRBRTNWBZDT, KFHEREL 277 ZL4MET
XBRVEMKT 5, BURBERMBOMBEKRETH 3,

EEBR I T L D REE, BRIHE (BlHgoE
LE-NRE - R - FERE), hamE GEe

B - KEWER), TER (GERE), BRE (EHEE
BE- -FRE- s L B0HER), FHE (EHE -8R
B, tERE (LEE, TEE (FHE - -FER &k
UTREE FRE - NEEDEE - BB 098
wRGENE, FRREHEEE L, RREFREEE (B
1TREME - OIS - RS - BB - PeRE
B )IBRERE GINEE - REEEE - BAK
RS - EUEE - BERE) cRKoshs E1R).
o OHREW RIS XRERIB W X D 8RB & s
TohTBY, WREMBOHERIICIZT 75 88D 5
N5 (12K, B, Ihs0HREYE, ThZh T
DHENETBEE > TS,

1.7 BT H

ZRHEBR I AR L RE RS, AHIE RO IE - Bk
ULERBEEERSE IS,

.11 B B B

EEBE, BEMFERRBEERMB L L TKRE
(1937) X hfrgadh, HRABHE2TESCEY, H
BB AESTEDLNLTWS L3 Twi, BEES
TiEHTSES (1974) BRBELHADBERBEEEZ,
—BELTEBBLEESE L. T0/EE, EEBITM
D LRBHEETEAICE Y, HUORASHEBITES
WEbNh3 Z ik oT, BHRENEHES (1974)
kB ERBOAMIZ, BERTORBEE L D BERFRER
EWE, RERVHABEEZ TTH S (EIIRN). £BER
SAMTHEMIC & D & TE, T, PSRV EBBCXS
INns,

B NERISWRE, MR, FRBEUYV M heRY,
BEEHS.0mTH 2, KEHEEICIE310-30cmd 2
S ABHEMRIEKES DY, WEREKE (1]JT) &
ERTw? (E13K-1), THREWEREIGSRIE
BEOEHE2 L, BEIZ20-30mTH 5, KPEEEIZ
B £10-20cm, HEE20-30mmOBEA Y 7E (HAR
DM 2-3MIETRD Sh, WEEEZEIOE2EL
HEATWS, K (1930, 1937) OB LE%:2, B
FETONEROBRBECERTIETHL LHELT
w3,

FEE B LM - MEDOZ U Y O 5D, BE
X 7-10mTh B, B, IOBBITAE (1937) OHA
RIS T .,

TEB R ARERRY» SR, BERI2-IMTH
3, FERBICEREN TV 3 2 D KRYERE 288 d 3
E, FIEXHESE, SHEHETE, EiEt~e 2 {{E
#¥ 5 (WRIE», 1977), ITHIE (1980) &, REE
FEOBBLS X, VA ABEAEE, ERYEEILE
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B R I B 1 B - REFEHREOME (H 23O

O _ iR ERERBE T OEEKS-11.5, KS-11%, #4748
B e i, SITERORTRC I VEEL, REBL
B SARBERH AN LU, 8K - 2 (1983) %R
BOETWH2REBEOKHEREEKS-17TOF « THER
2625 +t11EEBP, REEXY b 35E] v—
LBHOKBEREHNBPELAEBOF - THERIM6G =

THEBP LMELTW B DT, EBBRH62HFER
SA6TTERTORICHERE L2 C ricik B,

1.1.2 RBELHE

RESSTE L (1930) < &V EETHETXERL
B ETEROIE BT, B0 HaEtER:
TEECEI B L L tagadhl, KE (1930) &
TROBEDHE»ELSCE Y, LU0V MBI
FEECELNLHEY 2 RENHE cBEH L, B
HEITHES (1974) BABOSMMIER & A2 S
»HiZL, RRORAISHBE*EEZEL T, BRAIHE,
rLEHE, BRI,

RESEBIEITHEORBE2AEGCEY, Lol
BEHBRZ IV FEEZELL TS (S5 - %M,
1982). A5 IIETRFRR IR, TAH, EEXH
BT, ERERCEEMHITH 5 (BUN). XERET
I, TEF, T, EHRURERO 5 BIRS s (B
HETUACHTES, 1974),

R TEHE W, BRECDORE, YVI»eik)h,
BEx15m, KPEREN IKREh T3, ZORE
BREBEMEBA T, BOOMERA4L DD, FiY5-10
mm, BEIX120cmTH 5. ZOBBIE“TEEHYZ/88”
LIFRRE N, ORI EED, EREL A
SEEHDTHE (BI3K-1).

THEIWEZEL L, —HBREE2EVEMA LHE
MERET 2, BEHNISM, KRERER 1 Kkin
TV, BEOEXI0cmTAIY TEER»SES T
% (RIS, 1974).

¢%EH%R%@®XJUT§9WF%IkL,T%
WIBAEE KRS, I ZEAR D) TakEnE
CE2ET2HEFTbH Y, BEEINIOMTHS, A3
TEYNVNBREENEEMRETRL, BEALIRE KE
5-10mm) BHEICE LY, BT 2 L E&E»SKBEA

b “auyy” IR TW3 (MEREEDEHES,
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nTw3, FHEO LIIEEM D — LB L IBTOBRK
b5 (E12M), ERERIL L IHEE L RBEOEEY
S, MREGPEYE NS B L g T e h
SREMERET 3. BERMTHS (=5 - 2,
1982),

Faft (1980) AR PIR TARBHERL & B L 72168
EREICEY, PRRFELREEHEL, LE»5ELL
LA RE CEELRBEERT EREL T 3,

SEMELBGE B o — LB, 13KOXRE
BEIREN T2 (EBE). 20 B1I0KORE L X
BWERORHo —LABOREBVLZLEZNFEES N TV S
(ETHIE S, 1974). &B, ThoBED S b KEEED
Tm-2, 8EAREIE, Mo —2BOMi-2 (K¥
Z)y, Mi-5 (VA7) EZnFhREESh, BRI 3
HEEBERFCHHEL TV F—5 2, NY ) XELGE
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LyEEESNTWS (BTHEIED, 1974).

BB AR OB ML L 4L,
EEAHTEIEHBEL—FOM T CHmL Tn»a (515
). LB REEED CERH O FRE AR T 72
JRon5.,

ZEIE» (1978) 1, BHEEILE ORIERHE/
BrkinTtwus kKPEREL, ABEEBEORHO —L4
BOXRERBETM-18, 19, 21%, SRR L &IHES
OEFRCIVAEL, RFHBLENBENLL .

1.1.7 tEIKE - tEko -8

CEIEE AR OFERT - CEE 2R e U
T, BEEE - B2 (1972) @A L. KBRBHEEZT

SEBEVEEED —ABIC LV BEEDNTWS,
78, HEIEEO FEI-tERET — 48 LR OBRI
b5, FBRIEL L THEE» 52D, BEZFKROR
INHEET, BESHROBROHED» 52> Tw5, BE

BR30MTH 5, CEIREZESE S LEIKET —AB
ik, 2RoOXPEgBIREh TS (B2, 1976).

HEEE O CERFRE X, SHEHOR—) 7 B-1
(BUR) TRH5h, FHER2TESGCEY, TEE
CEODABECEDLDNTVS, XBREGZ U OB
BrynvrE»roiY, BEE.SMTHS, KERED
77 7 WEERT — A B O KFPEEETmM-50038 £
nNCwz, tEEo—LABOESI3HL.0mTh 5 (FiF
2, 1989).

HEIKE AR OERMHI TR > 3 20
TR R, HEFERES R b T EAHELT
V> % 3G A 1R,

1.1.8 TEB-TEu-AE, FEEB - LB —LE

T BB R IR O A ARSI R R U,
iz (1976) L. ABILERUT 2 RES
WWEY, HSRECIVIEECEDR TV 3,

#_E
60 &
N 7 %
50
Loc.8

40-] l l
30 M

L B

oA Iz

3

HREOEROE IR FT KUEE
] oo = .
1
NAYAYAY
1
1]
A A A A
L ]

LT
IS
Lo |

&R

B85 S - 2ILE O

230 Kl

BXKWEDEEL)

H”H! 75“/7% Ooocg)z &

#168-1 EEEEH (g, 1979)

FREE S MR O RER A BEASE OREALITE. WERAR T, KEDEB,ERN R L )V TESCEDbN, EREEEE

BRo—ABREERBI L VFESCEDLIL TS, RHECREH 0 —ABOARERETM- 2 EBATERESRO 615, 2

B, BABRTAEBC LYV TEGEDNLTWS,

Tc:xr/lilm—a@, Tc» ML 37l - REEF O —AF Gfio—u8E), ML RS0 — A8, M3 SWBE, M1 ZT8E,

SL: TREU—LB, S: TKEE, Tul: tEv—48, Tu: +EE, So: BHE, F: EHEEERE, C. C. P #ERhikDO
FEAE, SP: =@ikEss, TP lEEAE, MP: =REnE, AP ©UERE, YP: SHWEaE, OP I NESERSE,
KmP7~1, KIP13~7 : Tk o —L%E, Tu33, 23: +tEo—As8E, Tm2: Efu—ARE,
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ﬁfl‘ﬁ . %JRFF R BRE BR™ R
AIBREK ST F FEIL HRAATROE KERER
Loc.2 Loc3 Loc5 Loc6 Loc.8
oM L 26 31 27 32
AL
m Te
o L Te
; . M M
) I N L e
8 b TP o MP
M pvv
CC.P ez C.C.P
2 L [V sp
5 E e 5P
E FA TP
o —— = Mp M 22
i % M‘P e AP
A == o
000 e
e =
o::c 2 a % oVl
ey
10 %] =1 ===
0 a L
$wdTu-33 M1 |Soo i B o
& vvgv Tu-23 % E 5o
- o000
o5 coo
®
009] Loo ]
e %% +
Qo
2 E
. Occo !i
R %)
=
]
20J

EI6-2  EBREG RO BEREERE

TEEETE & R, VB, MR-HRD ORI HERE L
Tw3, WEIZEAaY) 7HBAL, BRIERECEA
TWw3, BER20mM+TH5 (BiEx», 1976). LEE®
BHCESI 77 I LE0—LET, TRBEHELE
O—ARBLIEROBRICDD, TOu—LBOKYYER
BTu-1, 7, SEGBEILEEERINLTHE (5812
B,

HEFERE#HO LEBRAHEH TR NG, LB
B O TR IR & D BB L Tw3 O THL»
TR, LrLlids, K=Yy r7gRhic ks & AE
FLERBUT 2 REECE Y, TREBU LTI DR
BHCEDhTWS (514, 15, 168).

TEBORE S 320-30m TRALOMIZEL TS, R—
Vorgrhic ks L, TEBRTHOBE, RBE, WE
DIERHEL T02 BEOES X5 -30m:Ea ik
HEL <, BEIZX10-20m TEEHSEED &1, SHOREH
TRELAR2ET 2. WEOES X1 -13SmTEAEIR
Honsd,

BHIFEE QBRI LA L EE OF - BE
HEHHND, I OHEIIETH - #25 (1976) L O F

BAE e amtdhn, TREBEHEENZ 8D,

(MBI EE16K- 1 £H8)

AFB I TERE, BRIy v NER VU EEE XS &
n3 (F16X).

TEBER I - NS S 72 BEROBE-TEHEE T,
BE&i32.0m+ThH3,

HERS L b BIEREEIRA YV N T 2O KRERE
AR ZET S, 78, T VRARCERE
LizZeddy (BTH - 28, 1976), E&iX5-15m7T
b5, BAINEL (1982) &, SHIEEET OBERTHERN
DOL+BEF - FEhSELLED ETERECED, &
DHIE OHERETIE B H 2 SEEHICET 503, BEDH
BB I VSELZRECHEE L.

EEBE R AR 52D, SEAGRERD
RET D, BRIE (1952), ME-FkA& (1978) B&EHiOR
W oET 2 AMAEREEL, HAEKOFEESLZT 3
BEOBRERCERTI2EL SR Z LBRNTVS,

BRTEE%EDOEERCIZESI.m+0LtRELE
E8MOTEU—LABHHY, IHOKREEENH S
hTwz (5811, 16K). ETH-RE (1976) 1XHREILI
DOHFER IV MNBIZREN TV 3 2 O HEakEAE 2,
AEEEOLR o — A LI O KRERETu-23, 33L

FE L. - OB RETHED (1974) 12 X VERE (F
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BERMTRTESR B U o - LEESTROME (F EX)

KERB) O|BLrINTWV5, iz, FES IV MEIRE
¥E (1952) WX VEREEE LR h, TASEET D
Hfg Exftha i Twniz,

FIRE IIBETFSEX R 25N U<, BEE
TORCHSE S (1973) B& L7z, ABR EAHE 2T
HFWBY, TREBK IV FESKEDLRLTHYS, HiE
HRRAVIITE, AER2ESWED 77 7 I0RENT
WHKPREEEL, ABEEOLEIKRo—LE, LBo
— ABOKPERESETHIZ,? (1974 KIVEESh
fezeds, LEREL LEBR—EL CFEB LT
L7z,

ERHOFRE L, HEfNEaESRISTHEKD
B » 52D, EEIIBE RS, AR5 -20
mmTHEBRE L, BEIEMRF OErCEEE VE
3. BERBENCHES (1973) BB OERER %,
TBo—2BOKRERBETU-8 5, Tu-1, 7, 8H5E
ELIEEZTWEE, KEEBRORRE & ORE IXTh
hTwiwy, =5 - 35 (1982) BEEXFIRIT, &
BOTEH» o NBEEHOB(AE2ET 2 BT, B
BEixsmthsr (FEITH).

BB AR ERFRSORAMT L, EREERCS
FLTw3BS, SAREIED, EEESHOREESTT
IR TIA S B S, BHIETEOM T I XA
FHLTw3, SEREEEHRTE, METFRRK LMK
DO—EZHAEL T B H, SMEHE I (811, 15
). 7R (1979) BARBEH»SET 2RI LD
ERRBREHELT0EH, A, ERBLFEED
— S FEREME ORI 2 LR T 0 B,

Ry SEBS v — 7 (1987) &, FHEOBR#
BOTFEBIERENTWS “FIERY 7,837 3, BH
0—ABOKRERBETM- 2 £ 3ns L L, EHE
LERMOFRBERBB L L T»3,

EEIE» (1979) B THREHEBEREEILEET, $i
FHit P EBRBHEEnTwIRAOE L, KRB+
EEOXPYERETu- 8 WM = #7EE OBEITE
WEORAEL, LEBEE L BB eI /2.

7.1.9 FRE-HRo—-L8, TREE - TREu—

VN

HREB A B SO HERHERME 2 ERM & L
T, HTH « ZI (1968) 2 X Va3 iz, ABI3dh
WErRERE»S2), EECEIFEEOEEBRSN
ZEARHEMTH 2. BEIZIOMTTE» 5 LI,
EREr HERBREREL Cvwa, SIRBERLERBUT
ERBEREY, SRE-—ABRIVEECEDLNTL
3 (518K, HRNELHORBKB I ZH R —~LBDK

BITK-1 ZEREREEROFREOEE

REREBNSEFEINTBD, SRERHFRo—-LE:
EBROBERICH S (F12X).
HIRBHEREE OB 1T, TR OB & RHEE
RERPROEHD L S, oW EFEAE L TWS (8B
1K), |[HEEROBE R EEOREECTL58m, KED
L cl00m—"ThH % (HTH, 1973). [HEREFHEOSE
13, EEEMEEREM: LA A > TELZY,
EBROELEFHc20m, REOIMEICRHERBICELIT
w3,

it (1979), iE-EEAR (1981) W&, HRBOTH» S L
W COMEY - TERMEAI XY, THo RIcEE, o8
HRRBCHREL, ERCHEHED cBHICBIT U L
FEL7z (BB19K).
HRESEHO TREE X, GHEmOBRT»>F 7

(=3 - 553, 1982)
TREHRE : bLSIt.yl~br.m.sd,,FHE : gr.m.sd.wh.p
(2~10), REHTHE - gre~m.sd.

TREER
FRERE#®HA

m
o7 Kie [ {3s.wh~_gr.P.(zo)

pmwned | 5. gr.P.m
T 2 B|35.bk Pt

= 52.bk~gr.cl

[~
|I
|

_____ 10.b1.Sco.(1)
KIP v sy {7-Wh"gr-P<(30).grA5|:o.(3~4)
5.yl~gr.P.Asi

Ve 40.gr.cl.+ wh.P. gr.Sco

N
[
<

190.yl~gr.m.s slt-

I(.)
o

|J>

— — | 40.rd~br.gr.sit. + bl.Sco.(1~2)

50.gr ~bk.Pt

i—!

|

bl.f.8d

BITX-2 L BERETEE O FERIX F TS H O BEEHRE
wh: B, gr: K€, bk: B, bl: FHE, yl: &HE,
rd : Frfa, br:. @, P E\EA, Sco: xa) 7, Pt:
Wk, Slt: > v n, Sd &, vs kLK, f: #%L, m:
gz, C: ¥k, (3~4) @ Efimm, S EHEINS
=8
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WERAETAEE 2B 119

T % TRRAIR L L, S 2R £ 5 SAROR
RLLTHRLTHD, fbd 2 s L D Eg
nTwz (BlX).

A R L BRORRI 575 D, HBES
DWRHR TR (BB L £ B X 55, 2HI
EHOTHETIKD BRI 5% D, RETIEED
SHFEYELT2/NEP LR > T3, BRHIED
(1982) W AHIRIR A OBERTIVEN O FoREE» 5T
BELER, WEBIERT 205752 LBRT S,
THREBREEBUT 2 FRACE, TREo— AR
kO BETEDN TS, TREE LB R TRED
— AEOKRERES I TEY, AL TRED—
LR HEEOBRI b3 (H121).

HABL RO FAREEE, R—) > 7R e X D
oo aN TS, EABBEEAHTYE, HEL
D OFRBT (BIUEB-11), PSR OFHES R
HTh, PR S 7 3 RETH 5. PEHOS

EHTRABEFRIGE LFUC, THRIDET S
BRIRBTH2 (s, 1979).

(IR M D BT B PR M S % 72 R — )

& R
FEHRR (L421EH 1978)

65

20.wh.P.(10.5+)
~130
15.wh.P.{10.5)
30

15.wh.P.(5~1)

37

30.bl.v.Sd. + Sco
- 80
VYV TP

30.gr.Lp.Sco

45.bl.v.8d

17
15.51.Lp.Sco (10.7~5)
25.bl.v.Sd

13
15.wh.P.(7.5~3)

wh.P.+Sd. RF

25.bl.v. Sd.br.Lp.(7.5+)

=

20.wh.P(7.5~3).bl.gr.Lp(5~3)

VBRI LB, WEEBICEDLDN I TREB L TRE
U—ALBHRED SN, TOTREBO RS IZ—33
mThHb, TRAEBRRALCALET 2HAD»5ED,
THREBCIKRERBKIPEERS I WS (&
KIZH, 1982),
HERBEREEEOT RSB, MiEfFRE RIS
5 RIRALHET, MEN R ORI aHE L T
3 (FIK), KBERFHRBEUT2TESGCE Y, TRT
D—ABRIVESCEDLDNLTVLS,
FHIROTRERIZ, FHE (KB, 1937) WHEREL
TR E I 57 50, ML Mg XV EHEIER -
TWw3, FIFEREIcy: 5 HEE BH) »oFFE
T T, XEOF - THIXWERE, WERVY LV
Bx»oiy, RISIEEENT GH) CHEMFEET IR
B (BT, FRECREIERET 2BE» OB -T
W3, FIRBOHEC Y 3 FREHIE, HROBRY
RE» 5% D, BEIIIM-ThH2, TREELE
BTARE—LBLEROBRICH S (F12, 17TR). T
KEBOLBEE IFFRBRITTs5m+, BOFHREET
30m—TdH3 (HTH, 1973).

(A8)
FTERTLE

KIP-7[""\| 20.gr.P
40

\'4
KIP-6]v v V| 80.y1.P

£~ | 55.0k~gr.cl. &H

35.gr.P.(0.1~0.5). + Sd. KA
35.bk.Pt.yl~ge.P.(5). A K

U{bl ~gr.P.(0.5). +wh.P. (5~10).Sd
VA . lgr-bl.P.(5)+1-8d

£ £ | 40.bk-rd.Pt

1 20.bL.m.Sd+wh.P(1)
40.gr.m.Sd. + 5 (60)

SB-4

SB-2 1 10.yLP.(0.54). T7 AR
SB-1 /| 60.gr.m.Sd.+yl.P.(0.5)
SB-0 1 20.bl.m.Sd. + yl.P.(0.1~1)

75. gr.m.Sd

bk~br. L

B8 BHEAERE AMEBRRBOTRE
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om ;
KIP~7(v)

KIP-6(W) ..

assemblage zones
o
o
=]
X
(o=
=
=2
N4

:Local pollen

KIP-5(x"):
KIP-4(X)

5
KIP-3(Y)

KIP-2(2")
KIP-1(z) 3
(z-1

iy

1

z,l.
i

20

T

hiipug

E=J Abies+ Tsuga+ Picea+ Pinus E= Abies+ Tsuga+ Picca+ Pinus

Cryptomeria Cryptomeria

[ Other tree pollen Fagus Alnus

[Z] Grass pollen Ccitis, Aphananthe &/or Trema
Fern spores ET Carpinus & Lagerstroemia

E== Ulmus &/or Zelkova
[} Other tree pollen

10 FRu—LBOERERTFOR G 1980 ‘ 3
;iié‘élllﬁ}i‘:‘tﬁ?ﬁdﬂ#mﬁﬂ HRo—AE (FREFU—AF) PHECHEL BHET, YBRE L BHRIE D, ST L Te.
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BWERERMAHKRGELE F1US

THREEL2BEECES TRSu— LB Iz KR
BgEDS, SR —ABOKRERELRESNDT,
HIRE L TREBS a7 HTHE, 1971, 1973),

ZEIED (1978) REREBILEEOFHESTHATE
KHRENBAB L, ABEBOERT —ABOKRE
BESB- 0 MR L RIAEGORITERC L VREL,
ATE L HZREERILL 72,

1.1.10  FrHARE ERE/E - o — A8

Z 2B B HTHAR HERRIE & 13, TORE BHEE AR
WHERE U 7z LS EST OB 2 —E L1 DTH 5.
KEEZESI T 79 3— B L THFRu—ABLIFHRENT
VW5, AR R R &) B OHETEE K
Aah, ThZnOHEBBE3BRSESN TS, B
BREFHA OHRE B IS BTRE, HEEFRER UARRE &
IR N, S OMEREE IR, HLERER
VBREE L EfRanTwa (B - i, 1969 ; M
», 1979). B, MNHOEREE L T35,

1) ZHTHRE - AEE v —ABTH

B RS R OBERTES TSRS &, MR
FER/INERIFRLIC T THFE L, TREBUT OIS
EREBEECEY, REFo - LABTHESCELNT
w5 (811, 158), %8, REEF—-LABTHCH 5K
PESEO/NEEEAE I, BTHE cEEL T» 3 ([
E5, 1979).

ETRB K OEBECEREEOB» 52D, BER
K-/NBETH B, BEWX2-5mT, BEIRE HE
BORKERVOENGEE R Th s, HEIIEEDE
TREE BFF &, FHEHECFRRERSCRERY
HOBBE L CHERKL, BEIZ6-10mTdhH 3 (5l
).

2) AEEEREE - EF o — 4B

FESETREE IR A D E B & o5 0 CIAEIE I 4
L, Bl - Fa (1957) Wkymashi, XBET
FEBUTOME2TREGWE Y, REEF O — LB
CEECEBbLNTWS (BI5K), &8, REFT—LE
RERIC b B KRERBER S © Y — 1, EREEE LR
ZLTWw3,

TR RS IR OB ERE OB 5 D, BE
BRI E00cmOHEHBE D R on b2, E& L TR
Brok2BHEETHS, B, JOBIMENBDICLD
FIEEhTw3, BEEIFROBTRELRLT, BE
i3 6-10m, JbromicE %2 (E15K). ABOER
SR AL DM T T 146m, FETEEROE)([F]T— 8 m
ERFIEL 2B, TR (1979) 3, BEHFERXHTE
TREFEB» SET 2R bAEI LD, BERERT

FTEHELT0D,

3) BRBE - AEE T - AB L

BB L, MEREGHAR TN 2 /NHBIZ 5w
LT 3R C, TREBLUT OHE 2 TEAI
B, REFo—LABLHCEREBEDLDNLTWS, 28,
REF U - A LMo ARERE=HEAE L RFEq
[Bix, BMHEEBLELRL T3 (E12M). GHWEE LR
KOBV/NEET, M-HNEETH 5, B E U O
WM CTHEI N, BEIZ0.5-1.0mTh5, L7z, EHK
BRBOHES Boh, ZORRBCHEOBEGENER
EFNTWAEFbLH S ([@iZ», 1979).

4) SHAOBERE L 57)[v— A8

MEAOR BB SHERFOSEEC LD, BI»5
FEE, HEARRVBERES LRI Tns (AR -
FRI, 1969). ThSHEEBE—IE LT “YJIBEE" & R
LT Tiza~s,

SRR, MRS - ERBOERIAHL Tn5
BERMEOMKET, THOTFTAEBUTE2TESCE
W, djlla—ABIz LV ESGCELRL TS (511, 16
B). A iEkOBESK~/NED 52 D, BEES0cmBl -
DOREBELH R on 5, BEIREAEKS, EERUT
Y= bR ET, BER1-10mTH 3, &6, NEHE
DOXRBOERF1-2mEeFEL, HENI, Pk UEE
N TIR3-10mEEL B3,

7RI AR & )| OB TR & D THRE T
BEEDLN, ERERHEREB o TWws, I1)IBE
oWk, BEOE RcH#BL Twa3lle—L4E0
KPERERBC LY, BEORS LM TohTw5 (B
R - FRiU, 1969).

hEFEEOE L, BEEROX2VTE (Zo
FZ)HY, “CHERIMI30,000EBP L& S h, H
BIFREE O1.0m A1 ik, FREERAL OFBEE 1 X 2

V7B LABMNY Z ABEOKREEARRE “CEAR
21,220£670EBP) 25hH3 (88, 9. dL/IBEOD
ERREE I, L OMERT T130m, FEEOMEE)I &
Bl OAFMETIeMIZ R 5 (BB11K)

1.2 ZEEREEL

HEEFRE ORI TEHEFKO LIREEH» 5% D, -
EEBEHTIE OMBER L IR R HEE S W e TES
CE-> T3, EEEEI T S HBIEEE, s LEY
BREMUTREB»SR2Y, Friisk e dslEomn
JIBWESIHL T3,

EBESCELSAS/AL Ty 3 HBRIEER I, &
(1925), HH (1929), #&IL (1930), &7 (1958) & ¥
kY, Btk =/AMN, HEEIoTry 2L
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BRHSRER I B T 59 - LEEFHOME F =30

nTwis, PB - HM (1958) ik, wE/EOfre
HREL BRSO b o LB EB E R T
3, ZOMBI, BAIE» (1961), FM - BN (1970)
i 2BRRS S, PE-FM (1958), HH

(1970), F (1969) BB OSMBREIERL T35,

PIE - FH (1958) 1%, HBRIFHE*BECE > HE
u— LB, BRT3SERERTCAMT 2880 —
AB XD EICHEVERO O — AR LR, B -
WTHE (1971) i, #REE, FRLKROLEEBEEICoAm L
TwEHEa—LABOMRKZERL, o—ABicE
NTw3KREREsZhZTREE L. Z0OER, =
neo—AENHHSN, v—ABCELNTWAERE
R RS h, SEu—LABOERE Sh
P HEREER Y SELEE L, SRRV OERBRE
BEBOHEBESSEIEE Lz, £, SE2EEZES
HEO—-LABIR, SEIEHEEISE0—LBIVFL
WERNT WD, kB, HERIEEE T, PS-FMH(1958)
g snle,

03, EEEEICOMAL TV 3 HEEERE 2, S
B ORREORBERER L L, ¥EROBEL,
hEBISEIv—LABR LY, FARIEEETIR, %,
FHO3BRS L (B20H-1, 84, 55%). Zh
PRECEIU—LBELSEI 0—LABLFATHS,
BLEDERZ, THOHBREDER2TESCEY,
HEINT LBz XV EEZEbLNLTYS, HEL, 1
o— AR, EM0+E, FTRERUFHHD—-LERE
KO TEECEDN TN,

BB ETN D KE/, SO R EHERY
i, F&UCHBRTHERE» S 250, —HictERB,

ThREB ALNS (BE20M-2). %z, TREERT
Ho—sBIE, FRCHERBEIFHEo—ABICLY
FNEFNEBECBELNTWS, 2B, ZEIv—LBO
X3k, PERZKORARER FI10K) 2EHEHL .
1.2.1 FBIRREETE - SEIv—ARB
HRREREE T, TO LEBE2 TEAIEY,
F7IREVAEECELN TV, KBOSMIZEE
JLER D EBEEE IR 5> h, NETFHHBIROTEAICH S
tEE» S, BFEHFILUOSET v 7 £ TOEFES.0
km, FEILL.2kmOEHTH 5 (FE0K-1, 2). BED
HEEE 3, HEOEBRIETIOIMm, HBMOLET v~
T150m, 6 X103 CH» SHAKHE» > TEL B S,
KRB XA & 0 TEEE (Glg) & REREE (Glo) i«
M En 3, THEL, WRKOBWEINcmDEREE U
D30-10cmDOEET, BEIWE, HE, KUE, XRE,
TERPIRE R R EERIKED 572 505, HEEKREN
HRBEENELL, A3y P TEBH LI rDTES
ZHVBIR o TS, THROES 315-6mTH 5,
EERERREAY VRSB0, —EICHEEE U
D ORI LSNG, FEELOES3R4-1mThH
3, kB, THEE FHELOES 3EENT, &BE
F15-10mTHh 3 (BB20X-3, 4).
HBIERETH2EEES 77 7 3@ onyt, %
Bl u—sBRMoXKRERE, ZVEBGE \EF
BEENBROBLEL) PHH0 - LBOBBE L ERE
BEBE-TWS, B8, 777 CBbRTWRWEEER
EREEHCEHL TV 2B/ DL, 2O s, B
BOHEEEG I, = VERAWHERET sRHCE, 7T
KEEZIVEbN TV Z LI THS, BESR

$20R- 1 SHEE VRS O HBRIRHEE O 5370 & P E XS
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BAF KBEERE L SERREBOMEONhF

(g4, 1989)
X B E B L ERKAB
BB * KB B g Vi
RREENE
yN—sE
S REHERE SIS
Bl — LB e
¥ r FEHRE
RgHo—LE
BEREEE FREHE
HRO—-LE HFREB TRED—-LE TREE
TEO-LE
TEO—-LE +EE (HHEO— 18 +ER
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ERIMTH S, 777 DEES0.5mIFBEKER;+
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FRE/INAEro%Y, EXZ3-5mThs, THY
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¥, FHEO—LABL LV BEMRTEETEDNTWS,
DT 77 RNEEERERE (7Y 3 —» Y&A), HR
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Gramineae 1 &7 8.8
Cyperaceae » v v U 795 1.7
Liliaceae =2V # 0.2
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Ranunculaceae #v#v 7 # 0.6
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Spores faF 6.5
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1.6 AHEtheELIOERE
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CE-TWE, IhsOKEBIE, ERCBWTERT 7
FREDFEESE, BHTRT 77k VEECEDN
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EHTIRES 6-2mDY IV MERSED, —EIBED
A6 (24K-2, 3). BB, YV IERKEEARD
V7 OEE(EX 2-1cm) 8% {Fh, FREITERE
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5,

BEY 7EF v —7 (1982) 1, BB L i
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