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Paleoenvironment of the Horizon of Naumann’'s Elephant Fossils
Excavated at the Sixth Excavation of the Nakamachi Site

Palynological Research Group for Nojiri ko Excavation

Abstraet The palecenvironment of the horizon from which the [ossils of the Naumann's
elephant were recovered and its stratigraphic correlation based on pollen analvtical studies are
discussed in this paper.

The beds named the Kannoki Formation at location 91N-I-C-6 are divided into three local
pollcn assemblage zones. Thesc zones arc named as A Zong, B Zone and C Zone in ascending
order.

A Zone is characierized by abundance of Crypiomeria pollen accompanied by Picea pollen and
stable vield Fagus and Quercus (Lepidabalanus) pollen. Therefore, during Lhe period of A Zone,
the palaeovegetlation is estimated 1o be descidious broad-leaved forest mixed with Cryptomeria.
The paleoclimate might be that of the southern 1o middle part of the cool-temperate zone and
rainy.

The fossil pellen assemblage of B zone is composed mainly of Picea pollen accompanied by
Tsugu, Pinus (Haploxyion) and such decideous broad-leaved elemenl as Fagus. Il is suggesled
that the palecovegetation was similar to mixed forest of the northern part of the cool-lemperate
zone such coniler as Picea and deciduous broad-leaved trees. The climate during the period of
Zonc B was colder than that of the precceding period (A Zonc).

The fossil pollen assemblages of C Zone resemble to those of the preceeding period (I
zone), However pollen of deciduous broad-leaved trees such as Fagus and Quercus (Lepidobal-
anus) pollen was slightly more abundant than B Zone, and Cyperaceae pollen were yiclded
abundantly. The paleovegetaticn during period of C Zone, therefore, might he a deciduous
broad leaved forest of the middle to the northern part of the cool temperate zone and expanded
the grassy places were expanded. The palaeoclimate of C zone might be slightly milder than
that of B zonc.

The fossil pollen assemblage of A zone resembles to that of the bed named the Kannoki
Formation at location T9N-1-A-14 because of abundance of Crypiomeria pollen. A zone mighi be
correlaive to the upper part of the Juglans-Pterocarya subzone of the Cryptomeria Zone. This
pollen subzone belongs to the Biwajima-oki Peat Member. Both B and C zone resemble the fossil
pollen assemblages of the bed named the Kannoki Formation of the location 79-1-B-2. It is
possible that these zones correlate with one or some pollen subzones lying between Lthe Tsuga
-Fagus 1 subzone of the Picea-Fagus Zone to lhe Quercus 11l subzone of the Ficea—Fagus Zone.
These pollen subzones belong to the strata ranging from the.Lower Nojiri-ko Member III Al to
the Lower Nojiri-ko Member IV,
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wompE L FMics LT, MPITEEOIKB-6 2
D FEE/ ABEshEHIBL Y Fo =2 /908
& THEMEER L (FFRBHE 7 v—7, 1993).
EkORBRIcEEE, HRAMBLUZOELCHo =
»olthPElT 5% MroEd, B/ KgoLk
fcEn 2 NSRBI & FETh- - (BRM
WRE S v—F, 1987). LEd-T, bLAEFv=
»olbkhivEh LB sE, KBTHL2UE 0,
TR BT VY O{LABEINT2ETF
fioEERE s KgL 15,

FHXTHE, FOERELAEE BV TIov /Y
LRSI L tES L U£ 0 L FosgolEs
21TV, 2h S oHESERL RO b EEB LU
HRBEEEE L. 1, Shlosirel sl
{bAaBgEs, SFETICHifEEOfftoEaTtH, KB
EEhi-HEOTERICABER IR L, FREBLU
T ORI 5 3 S RTE T & S U O
BEELOMEIcOWTEE L1

I ARERIOHG & E DB

e HOREE, 9IN-I-B-6 7 » FOFgEE,
>F DEERICE (9IN-I-C-6) lcBWTEIKL 2 (B
1, 2).

HEGMES V-7 (1993) itk 2 &, BHCe TR
ThiLh, HsAE VRIFHEMEL REEEBIE
m-1m, ¥R, LEFREMEN-mM, LT
HEEOKIKEXA NS, B/ ABE S-S
EThIREF M T O Fa8H SEREL 72 56 Sk o,
B/ A E s o 12 3EEar L.

AR LA oMEIREHRIC X > T ik
D, EVEBORESSE L -HEREREVIE F
HBiomaRlEOEREEUhEEx U D Ok E
(E%B), FROKIUKBEEETIRRE YV INE
C3XAaEha, +ov v S OILERERLEBEE
EREO FEMEICH- 5, EOBHRE v EHS
iElem TEIC 113K, ERELSE 2em TEIT 13
2EL, FLTEREYAMME O lom Tt 20
EPEEEN L 7o,

I kol

B/ ARBLEsh-HELSERLEZABON, 125
HEmo@gRclEL, Tuvas— kEERELE.

"\ TIN-T1-A-14
WNIBZ

Bl RO A

1) BEMERL+HFEL, WHHLEZHEORRE
200~250 g, EHRES LRy EoREGR 10~
20 g % 10%KEE(kH U & AoKEMR THBE (i, 1~
2H)

2) HWh & tmekR L

3) BRIk oL ERR L

1) ARILRE

5) ik (E{LISAOMEFIKER) CXIEHESHE
{B00r. p. m. T 1523, ¥©#%2000r. p. m. TI5 %4}
R, )

6) 7 o {bLAKFEEENEE (FiRT1BED)

) TAobY ¥y RUE (1 SERRD

8) Yy v-J=)—THA

9) EA4 I TFRNTEE,

i, Mo BERY ) ofEEEREIT T 3
tewh, TEMOA-F V€ ) v - ¥ = ) —ORBEEG
BL7% < {70~y bZ2HOVT20ml FEA
Lz, —REHc> X 5BELLD 7L »¥5 — P EMEKL
k.

IV 77— ot E TR

‘&, E—HABO7 AT - 2EROADSE
LTIt 7. HAPRTELLEREEE XD RS
2 vEtgEt, T—FEIZORF o7 Lk RER
HEOKs 7y eBRA L TEITL L.

EISERAASY 7 v OIEHEE WD 7 Vv 53— |
Lo WT 250 48X 5 £ TV, ThicfkbhaE
Ay 7 +ofth e v FEl - o rEYoRFIcoOWT
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blElE - Hat L.

ARATER, AR, ¥ 5yl - 2 riEmolTo
#%y 7y ol B, KEATHEHZ 100 LTeo
HEHRE L,

Z ORI, FEHEEOSL Y 7 o0 CIRE-3
2, #Ofho & 4 gico>0CldFE-1 iomlL

AFTET 6~16 (EOMERHE v ) TR, KL
MOAEES 46 TLLREDT 248, Cryptomeria (2
¥E) #IERICEL T, Cupressacege (B 2 £Fl) A
kb s, thoHIEH IR, Picea (F 2 LB 4547 10%
DOEELEREZRT. Pinus (=vE) @ Haploxy-
lon (Fa9 <y bbb EHETHABRE). Abies (£
1B, Tsuga CHE) iKW, BRLHSE EBics
WTRMEE AR 50 5. EELER ¢, Fagus (7
+ ) & Quercus (Lepidobalanus, 2+ B3+ 74
B) 6 ~10%ENL, BHBESH2 & B TDA,
Buxus (*5®) BB T3, 17, Myrica
(rexex@E TELLEREY, Anus (v 7 &)
3 10%BEI T OEH TS 5, SiAkid, Cyperaceae (#1¥
2 Y FHRD 3 10%RHR OB E R T4, 2K
#T, LT Cyperaceae, Gramineae (4 #&}) 4%
WP LTHA,

AEES 46~33 (EME) T, MiowtRikE
& LE~T Cryplomeria 380 L T 5% ik Dl &1
b, mEBTELIc T %, Cupressaceae HIEH
IC{ER LR B, WIS Picea 3 LIS - TR

ERt20B8N

Ml s 448, ST 40 THOKIA 36.0% & /n 41X
EFfi LI eEICEETH B, Tsuga & Pinus
(Haploxylon) SRk FiLhidESEchs, %
IEERITI3, Fagus, Quercus (Lepidobalanus),
Ulmus-Zelkova i35 (= VB-5 ¥ +8) s~10% TRKE
LTEMT S, choldsyzv@ueans, HAEHE
TAHRBOUTED BN & D s EWHERE RL TW
%. Myrica WKL ESEN L, Betula (h7 %
B) HEE RS 45 T L 295 1o 2 L3 B 88,
LI PLED BDULRETH S FEALEOENI
B m 6 2 & b, Cyperaceae ® Gramineae 5 &
ey 7y 6 ThilbREETH 54, Grami-
ncae, Cyperaceac, Artemisia (2 =8 B) 4 Fagus
BELRIU &S icalBE T 46 T Lfiiclb~TD
LIERTH L, Thalictrum (h 5 =v v 9 B) HifEs
T HYETE L THEH T 5.

AR5 32~11 CRIKI K IIKEE BT BRH
b ) T, Picea MEARES 32 chAvMEE T L
& WL CEELALS,. Pinus (Haploxylon) &
Tsuga HEFEEHSLE L THEHL, Abies & Sciad-
opitys (7o t=+lg) &1, 2HOHKERTEREL T
EHLTYD. Cryptomeria i3, SFES R THFO
SMES 83 LEKICERCEVIEREEZRL, 2K
ELTH MUk & siEBIcin s, EREEHO,
Fagus, Quercus (Lepidobalanus) |3, kiz Fark
Db dFpiciml, 10%F# CRE L TREHT 3.
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e TR
St — - VLT o N T
s — o DReReETRRAay “-\_t
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Myrica ZERLHBLETFL TEHL TV 30, Fraxi-
nus (b2 Y 3B) LEbICABRER2 TRIMMLT
POEWVHEREZRYT, FAOQEHET FMOEC XD
bERENY, 27EH - BTONFERELHLELET
& %, & ¢ | Cyperaceae HIEH IS T, Grami-
neae, Artemisia 13 EH OIS,

vV # K

A HHEELHESE

Tt EBEEoRS#ic L) OIN-I-C-6 TH/ KB
L Eni-HER, Fhrk b A GAHEE 56~46), B
% (HHES 5-33), Ci EHEBES32~11) K
nEND. ThooEBRToRERE Bilicy s
- (MK E-— L TWAE, oFIL, EhEhon
FieowToNELHSEEEET 5.

AR (BOERE YL NE) TW, Cryptomeria 13
FEHICE®R T, Picen LRELIER O Fagus, Quercus
(Lepidobalanus) kb 5. HEAR I 3HEHEASE
[EEBMTH D, Picea (3BRIFHICET LTWRIRS
HOETE-:E2LNE BRILLBEELT
HiB4 3 Cryptomeria 13, T2ZRUCRBELTVREEL
5EFTNL, ToLEMNERHOERIRICE, - 2
HERTRT 5., SRR TR, Trapa (EVIE) @
ek (ER) BEELLICEPADLT, TEEML
DREBRHxEA I, - AHOHEERHIZMHAD X
S5 gk @UEETH Y, Gramineae 2 Cyper-
aceae D L 3 BEOKEMRDEZVWE DD, Typha (#
<B) % Sparganium (3 % V@), Lysichiton (3 X
Ny a9i@) BEDHEET sEMES - EELSH
%,

HED TS LD Buxus BEHT L 5, B
EODBEEE XS O ~ S L, &R
ZLREECKEL-LEEbNA. 1, Crpto-
meria D3 FE 5 10 & BT, Cupressaceae 5 {£H 4,
Fagus bRELTEHRLTWE I Lo, FHBKE
REDLSTEHEEZNS.

B4 (H¥E) T, feRairoRdR4REL 12
BAPEESOPRIEE & WS HE T HERME - i
bbb od, EEMLORHIEN, LAL, EBE
BB sitpibqoashbicld, Y FEPEER
B lio@Enotor 3R E L TFTHEOEH
ED 45 I E 0 AERN R, TofolfRiciE<
TIE Iz P, Pinaceae (= v§}) Oz, K
EICEFLABOREL-EET, Bk TH

REhPToicw, HEHEENTREOANSHES
Hxitic/Ed L2 Hmbs 5. LT AH BRTHE
Picea 15T Tsuga ¥ Pinus (Haploxylon) %% 5.
IR & LT, Fagus ® Quercus (Lepidobal-
anus), Ulmus-Zelkova #5 ~10% TEE L THEHT
5. LichioT, Biro 41z, Picea ® Tsuga 12
FOHERSB L L, Fagus, Quercus (Lepidobal-
anus) 15 ¥ ORIEILIERDHE T 5 RS EER
HEHTH 71—, #EExNS. Gramineae ® Cyper-
aceae, Artemisia, Carduoideae (&7 ), Thali-
ctrum 5 £ OEARTES ORI, WL IR A
HotcTEERERT S, Tk TOBRFREBLTE
Fagus 15RE L CHH T3 12 bbb 6 F, Crplo-
meria DT 5. Chiz, EMRBOMREIcBU 3
E#¥bicks bnLEZISNS.

CH (ZKEKIIKBED S SRIKE v )
=13, Fagus, Quercus (Lepidobalanus) #* 1096Ri[#
ThEL TENL, Picea PP SET Pinus (Hap-
loxylon) % Tsuga 5. T OERE, BEFPB~
L OEELIERE T Picea 15 ¥ OHIERHRBT 5
WECchHh, FlioBHFOBAL ) ARPENICE -
- EEES NS,

Cyperaceae ¥ Gramineae, Ariemisia 13 & OFA
HIEFIcEETH D, FEHIASEKLLLBONLAN
Alisma (4TS HE) BERLHCEBHFCNS
Mg L CEHL, Haloragis (TW 7/ by vE) £
Lysichiton, Umbelliferae (& Y§) T X OifFEIES
A% Myrvica (¥ =EERBD Gale ¥ F v + ¥ihlg) #
Hbhalkw, BlbFELLLELZLNDS. BHED
B ERTakl ik Als oV T, ABHS R TE
Fraxinus 1ML TRPEVWHEHEELRIT I LS,
BHAROEFAS I hPEDILS.

B/ KBICETIERLERHEOLR

I BV TH/ KB L ShHEL SRoN
TOWAIEMELEEL LTk, TIN-I-FA-4 FY » F
L TON-I-B-2 7Y » FOF—F bk s (TR
Sov—7, 1984), Th o nMigT i ER B THEE
shy, #Ecs &I BB ThbRT
WL, 9IN-I-C-6, TIN-I-A-14, £ L T 79N-[-B-
2BLVTH AEE S K5 oHIEOIEREAE
EE2HHEL, shehoi@siEnddire L cids
OIS - EFIcHthEh 0 ERETT 5. 9IN-I-C
-6, TON-1-A-14, T9N-I-B-2 K4 icB\WTE/ K
rxnt-HBoEEERIR- 2R LEELEBYTH
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158, CHLIg 9IN-1-C-6, TON-I-A-14, TON-I-
B2, #hEFhos )y FcBLTE/ ABESH
EMES2ET6DET 5,

9IN-I-C-6 ® AHF, Baf, CH&~Z ofEBMLaEiE
& TON-1-A-14, TON-1-B-2 & 4 iz & 5 E8{E0L
HE L O HEERICITS.

AE, TIN-I-A-14 LEBRIC Cryptomeria 7858
Thi L LN sSTonhs. LdL, Fagus &
Quercus (Lepidobalanus) OFEHIE, A TIE 10%7]1
BB ERA T, TIN-I-A-14TRIBLLTFTSH
5. ARHEHEIR I, 9IN-I-C-6 TAXL, £iz%h
PLECTON-I-A- 14 TH AT WA, 9IN-T- C-6 &
TIN-1- A-14 £ {E¥ T OB  THET 2 02N
Ths, EEEOREL LcafFlsETFo—H L2
o9 E5EH, AEETINT-A-14 & biT Cryp-
tomeria BPEFET HBETH S,

Cryptomeria H5@HBR T H 5 Adr & BRI, TIN-
I-B-2 Cld Cryptomeria i3 L AXEH LTV, L
HoT, LA EL LTARL TIN- I B 23R
X5,

B# i, T9IN-I-B-2 & [al bk i Picea, Pinus
(Haploxylon) #% fa $ T, Tsuga, Abies % £ \,
Fagus, Quercus (Lepidobalanus) %3 10% i o HEH
FTLELTEHLTWA, Cryptomeria OFEHE]
EHET 5L, BicRERESEREL TEHL,
}:2TON-1-B-2 T LEHTHOFricEHL TV S, L
Eoz:hs, BEOEMMELEEIEIX TIN-T-B-2 &
¥+ 5.

CHOEMMLOBEEIBH LRI UTL 5.
CH#é /- BEER T TIN-I-B-2 LBl 1 3.

BTt Cryptomeria PIER T, Fagus & Quercus
(Lepidobalanus) 13 10%DEHMEA SN S, LWoIF D
79N-1-A-14 T3, Cryptomeria IFEHHTEHET,
Fagus & Quercus (Lepidobalanus) 3 3% L1 F & 4
Thsb Lizd-T, BEE 9N-1I-A 14 OIEBER
BHERzhENHELAS,

CHOMEMLARENBELERLTVWAZ LD
5, CH#& TON-I-A-4 BREZS{EBILATHETD
5.

I 9IN-1- C -6 oFIFHIME 2 e B O m b
Skatt 5. B/ ABORZBIIIEMEGERR, ¥
REOBEFR—) ¥ Zick-TBohTVW3 (FFRM
BBy 7 v— 7, 1993). #0483, Picea, Abies,

Tsuga B35, Fagus, Quercus (Lepidobalanus)
FIEEALEN LR, Cryptomeria (35 FEicB Ly
TO&EETHD. IINT-C-6 BTG hTE
PMEABHENORN, A%E Cryptomeria WESETSH 5
EVIATHEF-Y » Tt 3 H/ ABOSKFE
iHIUT 385, ARcBT 5 Ables, Tsuga DI
IDIL{, Fagus & Quercus (Lepidobalanus) {3 10%
HiROEEL LEHERT DS, AFEHES—
Y v VO ABOTEBHELERIE R4 5. BR - C
wit, Cryplomeria BELTH % &5 ATHIEF —
)y Fickit 2 H ) ABOTER~ LIRICHES 54,
B« CHICBU % Abies [FIEX T, Fagus & Que-
reus (Lepidobalanus) #5 10% iR OZE L -FEHZ
R CEPS, B CHEHIEFR—1I Y 7OH/ K
BOPHLAERIZRT 5.

Blifin & 03B, BEGEAT 5H ABOEK{EA
BELL ORI THEE LA BE N, Mo
REENREKEE Lo NS RdE~ o L 724t
ML GREOEELRFSHICHE TV SO, BE
F-) v 7OB/ KETH3, COREF-YVI/D
B/ AEE9IN-I-C-6 AR, BH, CHoiekit
LREBRIBI L, S, BBEBFE LT, 9IN-
FCb6ikBVWTH/ AFLsnHBIRE, KET
BREEwWeEZ OB, 1, TIN-I-A-14 & T9N-1-B
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