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Abstract

The Kokubu Group, which is representative of the late Early Pleistocene formation
in South Kyushu, is widely distributed in the coastal area north of Kagoshima bay.
It is composed mainly of silt, sand and gravels of marine origin with the intercalations
of thick layers of pyroclastic flow deposits. In this group, three formations —the
Kajiki, the Kamou and the Hayato are known to yield abundant plant fossils.
The examination of these plant fossils is of particular importance in correlating this
group with those of the other districts or in understanding the Early Pleistocene floral
change in Southwest Japan.

In the present study, the vegetational transition and the paleoclimatic change
through the age of the Kokubu Group were examined on the basis of pollen analysis
taking into consideration the occurrence of plant megafossils hitherto reported by the
previous authors. The results are summerized as follows.

1) The pollen assemblage of the Kokubu Group is characterized by the predomi-
nance of Fagus and Quercus accompanied with conifers such as Picea, Abies and Tsuga.

2) The flora represented by megafossils such as leaves, cones etc. are characterized
by the presence of both the warm temperate and the temperate floral elements.
The former comprises Quercus cf. salicina, Quercus cf. gilva, Cinnamomum cf. japonicum,
Machilus sp. and Liquidambar sp., while the latter Fagus cf. crenata, Quercus cf. sevvata,
Zelkova cf. servata, Acer cf. flovinii, Acer cf. mono, Tilia cf. kiusiana and Tilia cf.
distans. Among them, Cinnamomum cf. japonicum and Podocarpus are regarded as an
indicator of warm climate, while Fagus cf. cvenata, Picea and Tsuga are as an indicator
of comparatively cool climate.

3) By the floral assemblage, the Kokubu Group is correlative to the ‘“Fagus zone’
in the upper part of the Osaka Group in Kinki district. Furthermore, it can be correlated
to both the Nagano Formation in South Kyushu and the Kuchinotsu Group in the
Shimabara Peninsula, Northwest Kyushu by the absence of the so-called ‘‘Mefa-
sequoia flora’.

4) Ligquidambar, regarded to be an element of the Early Pleistocene ‘‘Metasequoia
flora’” in central Japan, seems to have flourished at least untill the late Early
Pleistocene age in South Kyushu.
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BREEILTR RIS ICIRE CERRBOML Th, ZOMBERBRFICOVTIEREREL D
MEMBZINTE TS (FFES, 1950, KH, 1967; BARSL, 1970; &6 - £4, 1972, &
%, 1978), Hf, KR - BEHE (1980) i AHUR O FHHE D BRICHRIE I N5 KRR
We@B LU TBIL, FBEHOBF 2L, T2 oW Tik, FBHZERT 3K
BISWUERO YV P R BE S EYEAREVS { oB#IcEINTEY, Chb¥FEER
IR DR & Ot D A% 597, TEBEAIIT BE] - EIEHHOEMCAFHO LB 2 E
BITHLETEETHSC E2IEBLI,

CNE CAMIKOEF#ic EH T 2 bR/ ic>Tik, Expo (1939), BE (1972),
TARAYAMA & HAVASAKA (1974) 72 & OBFREMNH 353, b3 AMRO BEFHGEBREST5
WIZFEAINTOREVEED DTHY, ZOEHBEILEBRFICOIZS DO TIRZNIZD,
N5 DWRERCETNTAMIBROHHEAEDHPNEBZTHICIEI BELETH LT T,
o176

FBE TR AR O HEIURBRF D 5 LEFHAHIOHRE Y T H 2 EHREREEOTER IR 21T,
ZORRICETNCRBHERFOEHEAR L CHEEDOEREI St 2 Tolo LA
ZETIRAWIIER IR UL BRI 7 £, SCRIRL LR o BEERIRR 3 PR EVDOT
HADHMSEBI TENTAC LT R Ebolzdd, BHBREICOWTOIERLERED» LA
IO E ZDEBICOWVTOMEIZHLHIC TR EEL S,

KR2RETICHIY, BRBENSHERZ O IIZWI BERERFOREH=8E 25K
RARANEBRICEHL 9, THAREEDERIC OV TEESHBURS D IIZWIZBERFED
SABIEEE, BEEMKRFORBABRICEHL 7,

II. #EEFRUHH

R - B E (1980) iz X - THRBINIEREBILIE EbiBuc s 2 IR D B 258
1RICRT, AHIEDOBRFICOWTIZEIROXERICEEL VDT, RETRIEHOMZ2IT-IZE
HERABOEMEBRICOWTIERT 5,

EABEEIDE, vV B, KPEEBSE 2L E UIHEEDH SR, RAE 400m icEY
%, RBRFH s X CEHEEOKIEEPEE S U, AL EH R o KRR
MR b b, DD ;T3 Metasequoia TR S WIBHHEBW CH I E
FHEATEAD X BB 2 R Ao T B,

RERIITALD 5 INVAKRE, She KFRRHERY, WHAER, DHEXPREREY BEARBIC
L6 ORICBIET 2 RILEE»P GRS, 53, Chb&BHOBRITEER & /NEKPRTHE
B & o—MoBIRPHR IREAEAMRICH S (KE&F - FHE, 1980) &I TV, HED
AEICE VRO EWHIBAL 120 DF ) IVARE & 858 KERHEREY & OBIRIZ, BIZLVRE
R BEVBHER LI BONABREVMETCA NI D TCERABGRICI S LA IN5, &F
BEXPIRHER Y ETHER, X OV PNHEKBERY CEABORRI, WER - EABOVITH
KOWT A HBRBRGE CTABEE OBM s TEE 2R TEENA NN, KFHOBEHET
BEARERICD B, AR L /NHARIERY & 0BERI, BIEVRERGRICEEVHERL 12
EEZBNABREMSA LN, TEAEFRZRT LS SBHERIAD SN, otl,

MERE : ENBHRTAOHMET, KESB IV IBBIODB» KD, Fagus cf.
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F1R BREELIBREMROBF (JOR - EHE, 1980 —#3KFT)

Table 1. Generalized stratigraphic sequence in the northern
coastal area of the Kagoshima Bay, South Kyushu (after
Otsuka and NisHIINOUE, 1980; partly revised).

X HE % J& % (m)
78 R 5
fﬁi WA K LB 12+
AF KRR FHER 80
i el R 2
ﬂ EREPR LIk itk 15
ﬁ KIS T T R 05
T KR R A 10
HRHE 12
%\_ Hu AR K TR 50
gis HHEE 5
YN 120
/N KT TR 70
2L
o B EELE
*t_g‘ # iy cibgiip o
i ik 90
] 68 B K e TRESER D 60 +
g AR 70 +
SEhmiEARE LB
KB G 50 +
FhpTi: YK EF KB

crenata THEBS BN E AECERE P BECEN TS, —MTRBRY L ETeE
U, Raeta pulchella, Ostrea sp., Lucinoma sp. 7z ¥ D4t BLABE»BE IS, BE
70m Ll E, '

VEARE ¢ SRAI X OVINHTKBHERICBREN TR HHT 3o ARNICA TTFERICH
B, BEMicynt BYERT S, 8k AMBERoEHIRONMECEET I ABEDOY
N BESE THEEYEEB] Tz, Fagus stuxbergii, Zelkova cf. serrata 73
EDORIEMCEZ?EBECENT %, BEH 90m,

ENE REHY L BB L OWRED RO &k E L TFHO YL b B ERODHE
T ENB, YU EED SIS Fagus stuxbergii, Quercus cf. salicina, Zelkova cf. serrata
75 & DRIEMLE DI Lucinoma sp., Raeta pulchella 7z ¥ o Bigtk BILREE » 25
EHT 3,

EEDHEBICOVTIERAN 21T o120, AR OREUMAIZE IRKIRLIZBY Th s, 4
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R0 55, maRE (Kj) sk omwERE (Km) o o mE SN BT 2 15k BATHE
FBR~MERITEHEZIL — eI 2y 0 Bhb, THEAE (Hy) o b 0z FHETROR
HERFHET S VAV B S Z2hFNERL 12,

BIR TERHRRHRENLER

Fig. 1 Map showing the localities of the samples for pollen analysis.

III. EBIHER
£ (#950g) DMIIZRDFETIT-12. 109 KOH AL (24 Befl]) »K ge—~>FEK (HCL,
HNO; H,0 $EEWK) AE->KE-HF WE->KE>7YV Y v €Y —CHA, BEIZ 400
B3 X ¥ 1000 5TV, RARTEMY 200 H2#A 5 X ST B ATz, DHHEROERIZARTE
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IOV TIRARRIER 2 & U TERRTEDL, EWMT A7 77 2 %KL T 2 RIiTR
Utce MRz AATEY (AP), BRI (NAP) sk o'laF (spore) Zhzho El& %3
Utlo 7238, EARTEMI L ORTFIROVWTIREEDOHBEIRL B o1l,

EH2BL THS EBHBREOE 2 HEBUERE L U T Pinus, Picea, Abies, Tsuga 75 & Dt
#E48, Fagus, Quercus, Castanea, Alnus, Zelkova-Ulmus 75 ¥ o [RIEBH BRTHEL TV
5, BHWRCLOHBEA A% ERD L HI1T/E 5,

EARRE (Kj)

Kj1: Pinus ps 29.696, Fagus 5 24.596 THEELH L, T Quercus, Abies, Zelkova-
Ulmus BB %, Salix, Tilia $ {ERCTHONS, £EFICTEEBROEIGHE .

Kj 2 : Pinus %3 32.59, Fagus 3 21.59¢, Quercus »s 1098, Zelkova-Ulmus $3 9.596 %
i, Kjlwesits ot 3izABEcHREAZ RS, Abes 55994, Tsuga »3 5% THb
N3,

Kj 3 : Pinus »s 429 T RFEH 2 ED 2, ZhicstL Fagus iz 696 & EERTH 5, Quercus
i3 16.59¢ & HESHIERTH 5, Zelkova-Ubmus 3% (8 Salix pZzhEh 4.5% THbLILS,
Tsuga 13 & BrD HBEREZBL THERT 9.5% 25 3,

Kj4 : Pinus »s 62.596 CRELTS, [KEBIAKTIZ Fagus, Quercus hiZzinzh 1096 &
EOBRRTHE TS, $IEBARTIZ Pinus it kW\T Cryptomeria s 696 T HEBL, Tsuga
VEBERTHDNZICT YLV,

Kj5 : Pinus »s 5596 CE B K2R, Fagus, Quercus 3 7~89% THb 5 H5, 1l
DRI ICERTH %, s Podocarpus 3 596 DHBLERZRL T3 D 25 CDBED
BETH5,

AR (Km)

Km 1 : Pinus »3 5296 CE\ WV HBEER 257, Alnus, Fagus, Quercus, Zelkova-Ulmus s
X O Saliz 3 4.5~7.59 CfEbh %, ioBBEIIERTH S,

Km2: $t¥EBIARD 5 5 Pinus 5 17.596 L{ERTH 5 DicxtL, Picea ps 24.596, Abies
b 1796 & RIBHIEVHER 2R/ L, ®WOT Tsuga b5 596 25 5, — 7%, KEBAKTI
Fagus, Quercus 32 Z o HERELZBL TRIERTH % Dk, Alnus 36X o Salix
DEIEDVHBAIE . £4E U TSEMARSESLSL T 5,

Km 3 : Quercus »s 22.59 CHELT 2., Salix » 119§ & o B b NERCHES %,
SRR TIZ Pinus 3 16.59 % 51, WUT Abies, Picea, Tsuga H3I13TRRBTEDLN S,

£ A (Hy)

Hy 1: Quercus 38X {8 Pinus HHEEET 509 U oS HBERL2RL, kT Picea,
Abies, Fagus, Betula, Zelkova-Ulmus H3I3FRRTCEDLN S

Hy 2 : Fagus %3 39.59¢ C&B 5L, Alnus, Betula, Quercus 5T Licked o Lfkic [KiE
BABESL, $tEBIKRTIZ Pinus »35 7.59¢ 0EI&T BB 5 i, Picea, Abies, Tsuga
BIERIERTH B, '

Hy 3 : Fagus »HE LU 45.59 o0& HBERK % ;8 9, Pinus, Quercus, Zelkova-Ulmus
wwhnA, Picea, Abies, Larix-Pseudotsuga, Betula, Alnus 38 X (8 Celtis $ {ERT & 5 HipE
b s,
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HIW ELBBCETS Fagus %X 00 Quercus 1Bl O k& X0 FEM (BAE (Hy) off
oW TIEH: (1973 M.S,) 05 — 2 &4 HL )
Fig. 3 Size-frequency of fossil pollen of Fagus and Quercus from the Kokubu Group.

(The data of pollen analysis of the Hayato Formation are adopted from Usur (1973
M.S.)
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IV. tRAEBOXREEELVARBEIEMERICONT

LRTEMORZ IPBOREDHRETA L ERIRWVWAWSEND 5 H, T TIRARE
TEHBEAEDER & GL TR S b OERBRD b s D Tiris &4, Fagus & Quercus
TERICONTRE IDMENHEZRFTL THIC (B3 N).

Z DFER, Fagus TEMic OV Tid, KX IORMEED 0u HEcdobnsBEEL 35u
HEHEbNLBRDDE L Ebhroll, LD EIR, RIN2EEHD Fagus 1B OHERL
BREBICANBSIEREEABCENWTEE, ARTRIKRED 0% Fagus L, /MO
D% Fagus S %3135, & 5TREEYEGTE, EHBEROLBRECDIZY 2D
Fagus (F. cf. crenata 3s X o8 F. stuxbergit) »pEHd % (K& - FHE, 1980). #- THID
DIRE I, Dl bins 280 Fagus ik 3 EHBREL THRINTNEL
iy, BHREREEBTNDO Faugs ofB2ERT5 b0 FEA LN, RED
Fagus fE¥y i3 72 DKk & 30 L CHARE D Fagus crenata ic5iH3 % o & 3h, Mo Fagus
TE¥ix Fagus crenata X b {EELVEED IHEBEL TOBREZ DD E BEALNTVS
(B3, 1969), FHEDBIRIE Quercus TEMHCDNT § HED BNE, Quercus EHOKR X I
DIREN MR 55 &, 22.5u (HLICRIREN D % [BEE (2 OFfER Quercus S L33) &%
NIHRINVECHiHHEE (ZORER Quercus L 295%) Aoz, —F, KRE
HEEEE L Tiz, BOBREEMAERBL T Quercus cf. salicina »SEHL, XZHucfEoT
Quercus cf. serrata 38 X (X Quercus cf. gilva PSS A BN S, PF (1956), #7FE (1959)
HAED Quercus TEHOKRX IDOBFEMBIC O W TEEL, ERLESCBTS Quercus
salicina R Quercus gilva % &3p Subgenus Cyclobalanopsis (v HE) &, HEILIES i
B3 % Quercus serrata % &1y Subgenus Lepidobalanus (F 55y VHE) DWW TZNF
NOFSREZRD T B, M (1959) 1Tk 3 L RIEBDORIEEIZ 22.206 ThH Y, HREFEORMK
% 22.20~33.004 DHPAUCH B E DL ETHb, o TI L Tid, RBO/NLOTEY Quer-
cus S IZESBEL hEH TS 38D Quercus o, Q. cf. salicina 38X 8 Q. cf. gilva iz,
RARB DTER Quercus L 13 Q. cf. serrata iw zhFNHIET3 D EEL SN,

Ik, ENEHEERRBL TASE, Tsuga X Picea TElh3 2N E N ILEEZRIC
HET2LC208d%, Tsuga IEHORE SOV TIZEF (1969) DEHEX »BdH5 M, %
e X g Tsuga 1359 75p MR %25 TRELD I3 HEFWD b O»nb, D D
BWEFED b O LHELIZEEA LGNS, X Picea icBid25H (1974) OBR*? icft
AL, f990u 2B U T/NEID § DI THIEE D Db 6, KED § D3 BRFED & D>
bHRLUIZEEADBNS, DX 5 RFMS TS ARG IcIZ, Tsuga, Picea 3tz HizE
WO D EBRFEED bOVHFETLEEATLIIZ>THS (BL, ZOEMEBICOV
TR ORI D 5) o

*1 HH (1969) 1% Tsuga {EMOKRE I DOWTHREL, Taxodiaceae DIEH DA X & D FHEIHL T
FHIE X ic{lias Tsuga sieboldii W35 /NI D Tsuga 7'V — 7Tk 70 u, Tsuga diversifolia T
R 3 5 REOZH TR 70~804 OFFOELZ LB X 5L/ B EL TS,

*2 RH (1974) %, WXL 0u BER L L TRBEEHTRHE»OBERTO by e B, /NITER (70~90u)
NHEFHFEO LY e B fIkLcdDEELDhB (LL, OB OWTL BREOHENRD
%) LT3,
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V. % 3

A HEERSUHTIE .

IIRERICS LTV, BNBHEE?BL COERHEOHBERE(LEAS L, RAREH
D5 LEER Tz Pinus 3, JRERICIZ Fagus 38X 08 Quercus HELHL THEL TW3a L
EDBbs,

—f&ic, Pinus 3 TEREERSS {, LIREEN D2 0T, Hikd» OHEBEOH T TOME
BEDS RIS EBOBIARTER L b BRICHB T3 LEALNSY,

EoBRwcis Tz, Pinus 16812 EARBO & - B3 (Kj3~Kj5) » o74ER © T
(Km 1) w3 TEEL T3, BNBRIZEHENSAS L, &4E L THENZRE NICH
RUcEEA LGNS, Kj3~Kj5 HoaBHREUb A OEHI: BRIBERICAHE 2 SET S
BRYNVIYETHY, 2l b olRPPAENSRBETKH-12EEALLOND, o
T Kj3~Km1fcaohns Pinus 1EB0@O BRI, Pinus HROIKK - ER2EHRT
5 DTS, EEBOKBSIEATS X 5 HEREOEI—DF b, Ik 2EER
DHEHNOBE 2 RBL T3 D EELLNS,

D EDC &b, ENBEERB BT, Pinus 120370 b0 ZEERBIR T /sh
STZbDEHEIN, L 5 FHE BRT 2 BEEAZ Fagus 35X 08 Quercus Tho1k
ZAOND, FARICZESER B 2 LAETER & KBEEYEEDO HBEOBME 2T T,

BETRA~IZ L 5ic, Fagus 1880 5 b RB IEl Fagus L 384D Fagus crenata i<
HIET5 4D TH Y, MNUOTEY Fagus S 13 Fagus crenata & b bEHVSHEOIREETD
5ET55i, MEARBHSE (Kjd) sk oAERER»OEAE (Km3~Hy3) ich) T
i, Al dliucis T, B30 (FR, 1971) s\ T Fagus crenata O B
H9 B EEI 85°Clyear N TOBREKETiCd 12 Litz s, FIMAKRBETH (Kjl~
Kj2) 3 X o't RE L0 o B (Kj4~Km2) iwh iy Tid Fagus S THESU 5
NTNBDT, Fagus L Hpo#EEINS KEX Y DT BELPOVRBETICHOSTZEFEALD
N5, I5RKREBEWREKICONTAHS &, BIED BAB 258 (77H) CREET
bBHYF X0y T (BFH, 1974) icxtind 2 Acer cf. florinii, Acer cf. mono, Tilia
cl. kiusiana 35X 8 Tilia cf. distans 7z ¥ %2 EER$ % DT, Fagus oZHkodhicizchbo
BESREL T LTINS, T, EABORKRICAS & Fagus TEMPRESL S5 X
51Tish, B%Z 5L COBRITIE, BELSKED S ET Fagus OFMHBEB N2 3Hp Tz
LEzZLNS,

—7, BENBHEGREL CASE, REEDEKRCZRBEER? b OFERED Quercus
ct. salicina, Quercus cf. gilva, Cinnamomum cf. japonicum, Machilus sp. s & DIRIER IS
X O Liguidambar sp. %3, {tGE1ERNCIS Podocarpus hirk s DT, FHITIZED» I DIE
T 85°Clyear LA F, 4ic Cinnamomum cf. japonicum < Podocarpus % fEHId % Infak
JB, WEBTH L CEABOHERERITIZ 120°Clyear U EEWVI XD FEID XN ZWVIE
BREKBETCH 12 EVBHEEINS,

Tsuga 35X ¢ Picea TEMHABHEAZBL TERLSSHE TS, WET B~
51T, TNEDTEMCIZZORE IV LA THEEFED b 0 LGEHFEDO DLV HETS X
SICBONB DT, Dl &bz b oMY HENELT 5 mEABFRE (Kjd) X o'

*1 B& (1968) XBHYERHERE WP T1X Pinaceae REHRARTEL T35,
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BRI H 5 EH (Km2~Km3) i) TorfiTi, IWHcIs O TZEED S DIEH T 45°C/
year I EDOKBEThH -T2 EEALBNS,

$72, IMEARBOFHL SEEBOTHE (Kj2~Km 1) iehi) Tid Cryptomeria b3 {ERIS
HHHATZ0T, CoBRIZERECS BELSESEEINS,

UEDZ Ebai T, EEHEERRCISERPBL T, Tz Cinnamomum cf. japo-
wicums (TREINB X 5 75 RIEBHDS FEL, LTI Fagus 7B 50, Zelkova, Ulmus,
Acer, Tilia 75 ¥ %R 3 IREBKIIEN YD, S5, P & biBRBHE (Kj3) X
OTEEBRE» S FE (Km2~Km3) wx» i TofRicid, #h L b Siuc BEFED
Tsuga % Picea %1300 & T3 HRTEBMKVBREL T EHEINSG,

CNSDERPHEEDHRICHTIIND TAHS &, BRAOEBEHNT & B IBLIEIDOE
BEOBR (FR, 1971) » 5, ENERHERSOMAILESEMS SN2 LBbh
5, —7%, BAFELABCRBSEAMOKETICD D, ooy THEIER M D SHEES
MBFET 2 &5 BEOWUBFEEL TN EWVWS T EEAONS,

B. ¢t e

FEEHTT i) B RBRE 2 HFH (1966) i2TEMERICE b HHL, KEKERETHMO Ma3
WBEKLEBXO T2 A9 2aATH, Zhbb27FHELIz, K& - BHE (1980) i3,
Er @R b1k Fagus THES bN 3 MR 2EBECEL, 2% vald 7 TREEIY
ENAXBFBOZNEZELUVHRBZZL T3 0T, RBEFIGISRICKT S KRBR LMo 7
TRIUITHLETE B E U, 35D i3, BB EAPTFENICIT - IR OBKRET
FERD b IMARBOEEMII KX ER Mad o, BB Mad LI EORERHICZ
NZNHEEBTE2DEL TS,

AT BIEMOVTRER D 6 &, ENEHEBEREZBL T Fagus 5L 08 Quercus 1
BMTHRESIONTOA L EPHLLELD, ABHNEMA LU TRRBRD 7 FH#iC kT
X5 &SRB EEL B ERPIHTABRE 2512,

FERERIIEL AT 5 1U2 R BOMEMLARNL, Metasequoia %PETH L LitX o
TESBHEDO ZNEIZRL 2, REOCIEREEIISIESMOBEL & 2nicttd Fagus, Zelkova
s EDBRENEBTHE ST oh (BRA - M, 1976), EHBEREO Zh kg Picea 5 25~
509 L WO EEBETHE TS ETRAIZN S,

IS IdbFETAM O BFELE K HHF T 5 0 EBHABBEOKB7U—513, Metase-
quoia, Liquidambar 12 X - T B2 o h 3 REBBEEO MWEER THE L LitkoTK
BEE D “BBR7u—35" wxkhani: (TARaHASHI, 1954) 25, FRBoIEREEEIE Quercus
DEEL, RWT Alnus, Betula 285 C & CHESI 5h (BE - 1IUD, 1972), IHKRZ
DL OIERED 2N Quercus & Pinus OBSTHEII 5N Ty (BiF - BKH,
1972), Fagus »B 5@ L T2ENBHOZN IR S, -

C. g$=#eBiE Liquidambar (DT

K& - T L (1980) RBIEAERE T 5 Liguidambar sp. O REGEREDEH 2 ®EL 12,
—%, SEOEMAHWNTIE, ZoORIEHEHEE: FAEE (Kml) ko zhkb Fao
B (Kj1~Kj5) 2 5ix Liquidambar 1EENHH INB D> o770

MG Tk, Liquidambar 13 KIKBHEBR THO A% a4 THTERL, FAERETHO
RRETHAL T3, LLEs, BHER T3 Liquidambar DR D FERC &
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g Picea,Tsuga| Fagus BEBAK Cryptomeria
| cren ST : | |
g | N 120°¢/

o | ) Quercus cf. gilva Acer sp. o . year
| Hy 2 ) o 85°C/year WK E
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% ! :l cf. japonicum (11 21)
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>
Sl o 4 4?
el ! )
= 1 7 —_—————_—— —_—— T — —_——_—— —_—— e — —| —_——
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£ ~ e e (W) |——J—— HKE
“| = ) ! (F11)
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Fig. 4 Generalized figure showing the mode of occurence of the main members of the forest and the assumed environment in the Kokubu Group.

analysis of the Hayato Formation are adopted from Usur (1973 M.S.).

(Estimating temperature is based on the warmth-index of Kira (1971).

The data of pollen
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Pinus X 500 Kjl

Pinus x 500 Kj4

Picea x 500 Km2

Picea X 500 Km3

Abies x 500 Kj2

Tsuga X 500 Kj3

Tsuga x 500 Kj5
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Podocarpus x 500 Kj$b
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