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Palynological Investigation of the Nyuzen Submerged Forest
on Continental Shelf of Toyama Bay, Central Japan.?

Norio FUJI® and Miyori TAGA®

Abstract

The Nyuzen submerged forest was found at a water depth of 20 to 40m on the continental
shelf on the Kurobe fan facing Toyama Bay, Central Japan. The erect stumps are spread
locally within the old fan deposits, which consist of well-rounded gravel intercalated with thin
silt, sand, and peat. Alnus japonica, Salix sp., and Quercus serrata, Morus australis, Camellia
japonica, Ilex macropoda, Acer sp., and Viburnum dilatatum were determined from thin sections
of the stumps. Radiocarbon ages of the stumps, Alnus japonica and Salix sp., are 8,000 to
10,000 yr. B. P. A palynological study shows that Alnus comprised 30 to 50% in all samples.
Fagus crenata-type and Lepidobalanus were presented in most of samples, with the former more
abundant at greater depth (—36 to —41m). Lepidobalanus comprised about 10% above —38m.
Subalpine species as Pinus (Haploxylon-type), Betula, and Larix were found at —37 to —41m
depth. Cryplomeria in most samples yields 10 to 15% (maximum 25%). On the basis of the
tree and pollen analyses, the deeper (older) forest at —35 to —41m resembles the forest of the
lower part of the Querco- Fagetea region. Although the humidity conditions were perhaps like
those at the present day, a mean annual temperature was about 3" to 4°C lower. The shallower
(younger) forest at —22 to —30m may be compared with the upper part of the Camellietea
Japomica region, which occurs in the coastal areas of the Northeast Japanese Islands. A mean
annual temperature at that time is estimated to be 2° to 3°C lower than at present.
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K3t & L BREWH T, BEROFEIIFHRNT,
MEET, —BICTT, Bicryx v/ %
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RUSTHE TH b =olommmiiky Lt
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[___] Paddy field XY Fagus crenata forest
Pinus den.—deciduous broad leaf forest Aescrlus turbivata forest

Evergreen conifer plantation

[ =
m Quercus mono. var. gross.— %
BX :

Subalpine scrub

Acer mong forest Subalpine deciduous broad leaf forest
Fagus crenata— Crypt.jap.—
Quercus mong. var. gross. forest

Alpine plant communities
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Vaccinia— Piceelca region L Abies mariesii
vegetation LS bbbty Rl el it

Pinus parviflora var. pentaphyila
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Crymomm‘ﬂ Japonica
Fagus crenata
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Tsuga diversifolia

Thuja stanolishii

Betula ermani

1800 -oommmosmmees e ‘I """" ]"'I"“I """""" / Thuja ishii, Tsuga diversifolic

Querco— Fagelea region vegetation O B I ___________ Fagus cremala,  Cryplomeria japonica

§00 < eme e e mcmem e Quercus mong. var. grss

. . . Kurobe fan
Camellia region vegetation —mjz—//dlm‘s Japonica. Quercus, Machilus, Castanopsis
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I SBEDNEAMS DY, RIFE L THAEK
HicZE-> TV BFR, WEN—ICIZET VY
F DRI > T BFTL B 3,
aFZOHERKICIE, 720 -y x oo
PRI CHARINIT T IF k.3
XX 72/ I XXFENERIZ, THATL T
AL X ZTFRADX YA T ST
ZnHEER, RWERDY 377 - A A7 %
e e XTI FUNE e
YT AT IVNYYY AT ERLX
T XNT eI AL EFETL, S5
F=YX LT A EHIEETHE, =
NHRMNLBEERTH LD, A X5 -2/
ZZYN B XTAX N XXXk
NEFOERERL L NVBAL TS 3172,
REMDONBENEREIZIZTF2 X 0BT
LDLRBHNTH S, BEEBICIZEY YT
HeParHL by b AV LAY D -
ST 7EENEK - MAKEHBLRLN S,
(3NUiE (500~1,500m) oML, =
=R AL BE - AEFORENEICHE
WEETLHEMLELY, FRANDTKRKL H
B, Fricd o THEREKKLAFEI N T
BRI S, BHE - KBROFEEHKDL B, L2
L, &fiic7Foidnd, MEBERRICH
JAX I VOMMKLEIEL T 5,
ZOHBOEERAND TR T HLT - 4
I XTIV ARINIIFEN LIS
AXDHENRDL BB, LHRHIZITIZF T,
BHRICIIA Xa - axvhy, Ry oRoT
AI)AZIVT Ry 2 FTENEN, 2
NHEIZHENTL1,000m AL 65 7+ DHMKD A
AN, FreWFYETEEL-BABHOWMIE
BRMERE R ERL Twd, ZFOKICIZAA A
A/F TRy FANTOEY - L AEF
Y2V T VLS, M, ZO7FHRICEL:
EBHICIE - - TN - H VT 7T 3
XH 7 2Fn/NEEHD, bH, BRIV L
WIEMHLIZ I3 Y T A nfiK B B,

(AEE L% (1,500~2,400m) [BXKEBNS

WEHICIER L2 TrY<=2XA X0 H 4,
700~800m» 5 1,600micomAHF L TWvwaib D
T, X733 TA4E) P FevEyg]l
TWw3, 742} FoVOBRBOHEEIL 2,
00mALTHBH5AKHN ERD2,400m T
BEAMEL, BHICEFEL TWwah, THTIR
Tl eBEEL TS,

G)FIWLFE (2,400~3,000m) B E O
W, @ 2,500 m S TR EZFEH TV 555,
BRI LRBTREOEHR-FESICL - T,
2,400m T HEDHFRYLDFEI DB, 2T
13, ¥ - -HE - AEFICHEINLTS Y 3,
000m ZFTHNA 2 VIEE->TWb ¥, TOED
EABEEEAREIL, BREZECL2EALITT
HoT, BEIRLDIENTIRZ W,

P bich~7-BikEs % LEE T DR L
THIET S &, #HR0~350m (2% : 300m)
37V "% 77 248, 350~1,600m i3 3 X+
T 7772, 1,600~2,400m | 3EEHLH

(AT FFLTEY), BRU2,400~3,000
midFELE N =vH#) 453 Nns,

INLEEHRERRTLEHI0NLS %
HEHBEESCEW L VB AN T3,

UrnBfiE s 2nh L#EI NS RHEE
EERHEEEZ B L, SRPEEROEET 3R
EMNFREALOFEEIZ 7Y 3% 7T 2
DHRDBFEFICERWITII L) INZEET, B
WOIEMMEHRLRR T, BRI/ TIE
¥/ REERRTLEY S X ERBEEICL > TES
INB L) LUHETHD,

b) HiEENER
O®E 41 m g

AIG # HEHREUR S I = ARBE SO R
DFEIcHEWAME Eickh b, FOTEHEE L
HE» OLBROBELHET S &, HERIE
Kz it Alnus »BEET 5 & 5 LHEET, 20
A 38 iz {2 Salix, Gramineae, Cyperaceae,
Compositae £ H L, B ETAI» LN
2R TlE Cryptomeria <2 Juglans #°, % LT,
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R BBon BB ICi3 Fagus crenata,
Cryptomeria, Lepidobalanus, Pinus diploxylon
(&% < 1% P. densiflora 55K T, —&hic P.

thunbergii) %% L, BElcEHWILMci, HEE
F~WEFLERICEL L Tam b Abies,
Larix, Betula, 3\ iz Tsuga EHEFTL T
TRr#EESI NG,
Q®E 40m G

EBENBKL, HWBHICRT, =ZFAREE
BFEISATEER & ZFHICHENSL 2EFER
SEE L, SRR I Nz, -

BEEE 69 a0 68 ki3 Alnus &
Cryptomeria i & » TREE N, ik 41m J§
BOZNICEUL Twa,

TR TR Alnus 2ESE L, ANoBICiE
Cryptomeria, Gramineae, Compositae #5453 7
L, KE$EHdzix, Plerocarya " HAE L 72 0]

Toyama Bay

Strand line at dbout
10,000 years B.P.

Present day strand
line

RMELH2, BETKA» LBENFTICIR
Cryptomeria & Pterocarya 7%, % T, Ftkit
BB BB~ iz i3 Cryptomeria, Fagus
crenata, Lepidobalanus 8%, Pinus den-
stflora %2 Ulmus "BR Y) DE WATicEB L C
WieThb I,
M, & 0Bz Abies, Larix, Tsuga #*

FEEL Tz, 5, ZARBESOIERD
18 Cl3 Alnus & Carpinus 584, ¥ FIRE
DEEFETHHL Tizdt, FOREBEMEE L
Tix, Alnus "5 L Tz, EBE~{EUICE
BN Ulmus, Fagus crenata, Lepidobalanus,
Cryptomeria i13J/R FICIZFEA L EBLTE S
¥, B2, ZNHOEMOEREED L N
WP EF L Tz ERY L ZNENTERH»E
IRALTCZ o2t ) THB,
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Alnus japonica ities. scrub ities

Quercus mong. var. gross. — Fagus crenda forest
Subalpine forest

Alpine plant communities
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ABRNBEBEZAREESZ XS ATEHE
B (69 HLE) & AEFM (13#5) HMELICH
5%,

BREEORAK TIZ, REOmGENZNLE
FERic Alnus H¥EIcBEL T2 3% <, BE
<3 Alnus ¥ Cryptomeria, — 812 Carpinus
WAL Tizhs, %o 2EWFBERE LT
CEEL TR idEZ b\,

JEEETIZ, Alnus HEE L, Carpinus LF
Fizaf L Tl by,

TR A0 BB ~1{&il iz i Lepidobalanus,
Carpinus, Cryptomeria &5 L, ZNFEICRKR W
T, Fagus crenata 5y 75, boreal type ?
Larix, ? Thuja, Abies £ ) B WILHICIZETE
LT8Y, Betula LicTEzRAI L,
@Bk 38 m G

ABENRE L ZARBES Z 3 S CHEME
EroThH B,

AR OERHEES 5 BT, Bz Alnus
HEENLELERETTH, 39m FENMEE &
FRgic, Carpinus L HETHEB L T2 WERMES
2, LL, 39mBHEOIEE L T Alnus
rREL, REnLwiilicafml Tz Li#
EE N3, FKERICIZ Fagus crenata, Car-
pinus, Cryptomeria, J ¥ Lepidobalanus % 7%
BERL Tz,

EEMIzOW T, BEOEEIIEERS X
NERBTHLY, RELEoEMIARIZ
Cryptomeria o /KR 38412 13 Salix L5345 L
Tnizk ) TH5b,

O%E 37Tm gk

EFENTEII TN CEARREET OILEM
PHTH5B, RS LR T, skt
13 Alnus rE BB CES L, NBiC i3
Cryptomeria & Salix & H/NEEHEFBRL Tw
2495 TH B, B LEITiz, 48ic Gramineae,
Cyperaceae, Persicaria, K 1 Compositae Z o
BEAREIEEL Tz, Biius & o boreal
type IO TERNZ, 15 EZ KRV, TRNE
ENLHIZEIR R,

®%E 35~32m F#

BLETIE Alnus »3@ 5 L, Mz Cryptomeria
& Salix =B L, Pterocarya 4 GEL 72503
miev, BRBEEZO LB~ L#IcIZ, Le
pidobalanus, Fagus crvenata, Cryptomeria,
Pinus densiflora Sh#8XT 5 & ) b hHE
T, RETOMHEIZI4~43mEELFHETH
% 7%, boreal type DHEMHFTEA K BETH 5,
2%, B LCoMEIZRKBEIICIZLIET
KER Zow2s, BZIeToiEE iz 38 ka7
UR T oYAR: kX (I
QBEE 2Tm G

ABEDOEZFHI=ZAMBESORELE /T
DEADBESD L OB TH 5, TS
LRLEHRCE» L DOMEENBDHLND
o, BRI LT, MRty Alnus 7%
G LTwh, BEiCTE, ZARBERSTIE
Cryptomeria, Salix, Pterocarya, & 1F Juglans 7%
NEAREHICEFT L TWizd', B/ TOHEMT
13 Cryptomeria ¥ /50 Salix HEEE TR L
Twiz & v ) HHEH R & 115, boreal type 3
Ables W T LB LN WA, ZD
Abies {3, iz & - T3, BERL LEFHFRE T
bHOT, BG#kH &  Abies HFEZEIC boreal
type TH 5 LIS TE L\,
®BE 26~22m i

AREEOREHILICE / TORMOBESH
LTHhb, LT 2 ARTKICHENTS, B
Eiziz Alnus 5585 L, 18381213 Cryplomeria,
Pterocarya, Juglans %7, 1381213 Salix 754
BlLTwizt#EEEND,
Q% 25 m E#

AKBHRNRFHIE /S TOHEM» & T, Alnus
PEENLTELELRL, HREKBE ZHET
DR~ B OREA (T ERIE 26~22 m DFEAIC
BEDLL Tz L HEIND Y, BHROMHEDIE
EETH D,
OBEE 22m B

ABENONEEZ, ZFARNEBESHOERERKE
LTIk Alnus 7B S W T H 5 », Fagus



B 58 BB ABBENROILHEOFR 91

crenata, Cryplomeria, % (¥ Lepidobalanus p37t.
BB EIcKRE B L 52 2RICHLORER
~ Wiz T NEDOTERHILFICEE L T2k
WEIND, ZNIINLT, B/ TOEMNE
ETi3, Alnus 385 L, Salix, Carpinus, Jug-
lans EHEFL T2k I TH 5,

boreal type MiEMIIBETH ), - T, B
B 41~3Tm BH#ANIEAE & IR 2 FEE 3
Db,
c) HiELE & BEAE & o BiRE

AFAIEF RiMEERD SRS, BEKEE
BT A2EBoEE2SEICL o0, FBE (=
JG# - BR) 2L DEROTEREE 2 BT 5
L, EELT, KBAMBEPLAKEITME
#F T3 Alnus % ZEMEW & LT, Mbic Salix,
Carpinus, Cryptomeria S 7)IE HMEREYy B8 14
THL)LAEETH-72, FLT, KE2TmE
#h KB 22m GH#EF Tid Alnus H*EEFEY
T, BHEMEY & L T Salix, Carpinus,
Cryptomeria 5 TH 52 L I2BWTENIE Y
Vi, L L, BIEDIKEE 41~37 m G # 0 EREAIC
I, B SR Alnus DM, % 10% > boreal
type @ Picea, Larix, Pinus haploxylon-type

&5 ixTa 7= vH), Tsuga Abies, U
Betula % 5 A TWIzDIZ, BEOH L VL
2% b &, Znboboreal type #FRA K EA
Twigw, TN &) RERER EOMEERR, &
REELTRENDEHIIEZBERETHS)
B
BEROTEHHEKIC L 5 & Alnus & Salix ¢

ERMTH Y, ERMBOKBEEICL B L

Alnus japonica 3£ T, Salix LETH 5., §iE
IFEALTIcHAE L, Salix IIBERENT-HIC
TERRRRIC ZDFAR L FHMICERETE 2,

LaL, BEEHE R L, R2DL518,

Quercus serrata, Morus australis, Camellia
japonica, llex wmacropoda, Acer sp., RUF
Viburnum dilatatum %55T5., Z NS0k
DHHRT, Q. serrvata HFAFHILRIZILMEEREE
T, Camellia japonica DA N ILBRIZEZRT

MELHICR SN 5, 5T, BEKREERL
T iEER, BEOEIMA KL E I
RETHLD LWL VBRIN TV E A
FTIEHNTES,

INEkIICE L L E, Alnus japonica R
Salix & boreal type o) Abies, Picea, Tsuga,
Betula ¥ \3ZREFHEZELDITTEY, BN
22D Alnus + Salix »3H BN Rkt i
£% L, boreal type DfEHiz R ME & D E
CEVIMBICET L TW2e b A3 2 E0RET
Hb, LT AHY, BE—41~-3Tm FEENTLK
MR BRE-2T~—22m BT & &
WET 3 e, EEHHED Alnus & Salix |213%
b wnThbe b, ZHBEEZ, HEKM
LRREFTL T ERBICRELLE -7
P, ERRME L) ELIOER - ILBoOE
AR D -2 Z BT T L LD EHET
RETHH I,

Rkt & 0B 2B - L ToEEnZEil
i3, FRLUE, SR, LVECEBRER~R
KB TOWEEIC LB BBAL TLWETHS
W, feEioE, Bk s nTERENEED
EREN~FEREOERENTTHICET LT
W Alnus  japonica & BH~NSBICEET 3
Salix ThHolzhr b, EELT, RIFIC L 2RE
DEALDFHNTH, HRRH ETIIEENE(L
PROLN T -7, LiL, ZOREELE,
EERMELO OEE I L TE, £0HE
L2 ELEEIROENTH - 272012, BB
W3 Tiz, fido & ) 2B E- 72 & BT
ZEWNTED,

FE, Alnus japonica ¥ Salix ) BEEL,
WRHBICEY 5 WRROPIHBO FERt L
BHEL, BRI, BERiciRons i,
BHEEHRCET 24 RRE LR DEN Y
TYNx 77 ABICbaAL, £LT, £0E
DBHEBTIX, Y7V X7 TR0 LA 3
XF2 «TFHI77RABILB/HMLTWBEDTH
5, 2% Y, BENOZTEERBEED Alnus
japonica & Salix X3, HWiEH» LHIBEFICHT
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TOEBTIE, HTFOTJELRLTIRIBAL N
EOFIHBE I T L2720 TH b,

Lk, BEAROEBROEE L TNFDOEFF
R, ek, RUHESORRICEI TR
BHICHWT B &, BE—41~ 37 m GO
B (% 17HERD) oERRBOEER, (X7
S« T+ 75 ABME Quercus mongolica var.
grosesserrata— Fagus crenata forest commu-
nity o P hE I N, LEOWMERE LT
37+, X597, FTYeAXFICL > TR
bNBENEBIBICAERD > 7205, BEKRND S
MEIGLBORE T, BENEKEB~IET
Botledic, KETIRIL2FETHILE
B, FORBBICBYFXEEY, ZLTE
12, ZFORNDEBMICIEZ N>/ XHEERAXN
BHEL T, LT, BRE~AILNEERER
BIAEDKED L BRI 7RI XS 7
5, EEREORICiReY /L T RE )T
Hb, FORBOBKIUMICIZIIRAFT - 7TF7

the present sirand line
the prasnt day a

NEOLITHIC

AGE

about 10,000~11.600 yrs. B.P.
X 12 ! ABBERDOERBELTTR
(POSTGLACIAL AGE)}

Yayot

JomontaN

PERIOD

HISTORICAL
PER.

Latest \ Late

T T
Middle\ Early ‘l—> ? *—:

Earliest

Jomonian Period

the Present altitude in meter

o

-0

* 1 bmckish or marine shell beds
a0 b
¥ wood remnanis with erect stumps

o 1 peals

8 . archaeologic sifes

/—\.
7 a \
1,000 * 3,000 ,,/ . s LN 1,000 8,00 10,000
° i " z 7y 1e h \ h ' :
Cl ~_ 4000 a :
?\a_q_”."'/ - 4 \?\\\ absolule swar in B.P.
R

younger horizon of
the Nyuzen Foresi

older horizon of
the Nyuzen Fores!
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T ZBOREEY L S L, BICEWILicziz
BB LEESSSHE L, TSN
MEOSHEERRENZFNL ) LK E M
ETL T2 #EEINS,

ZNn, BE-27T~—-22m BENRE (8
THED) 0% 5 s, AR ETCOMEAIIZE
{LEFRA E G2k o iedy, BEFIboEE,
BRICEFILFEEBS LA T2 0ShEE
3 ERTB L BB R-2, Thbb, &
BRETRRY 7Y %75 28 L8~ X+
T T 77 AR T RO BENICEF T
E5 L5 0BRETH-12h, Rk e vk
LREOZHIZ, b LHIcEL 72 Alnus
Japonica 2 Salix JFRID RISV ToH L
TEY), KUBEREREI XFZ - 7+ 27
ABHEEIC L > TEREEN T, LaL, #
NEDIFELM T, BEEILIEEELERS
BSOS AEEELNRENS
WETIC ERT B L5 icBbL 72, EHELTY
%,

6 EHRRMET

BIIRICANTEBE (mBERE=KBL) »
HEAE & EILR, BRicBHINGFSEEOBRME &
EHBRE T L, BE—41~-37m [§HEn
WL FTEIORBEZBEELILHI~4T
K, BE-2T~—22m BEORE (W8 F4
B 32~ 3 ClEr o7z, LHEEINS,

7 ¥ & ®

HRITBEMND 50 30 RE 2 BB DI L
TR, ROl edrbhroiz,

(1) BEMKRDLDEHERII, FOREL LK
& 2KFI_d NS,

BE—-41~-3TmE%¥ (# 17 E8) i1,
Alnus (30~60%) — Salix (10%) — Carpinus ( 0
~30%) —Cryptomeria {5 ~20%) —Fagus
crenata-type (5 ~15%) — Lepidobalanus

(10~20%) iz & » TH#EZX 1, boreal type 7
B 5 ~10%EEN5,

BRI —27~—22 MG ¥ (# 8 T4EA)iZ, Alnus
(20~55%) —Pinus diploxylon-type
(10~20%) —Lepidobalanus (15~25%)
—Carpinus (15~20%) — Cryptomeria
(10~20%) —Salix (10%) =k > THREZ R,
boreal type DiE#yIz, Abies %1 < &, £¢ &
FNTwi,
2) BEMROGHEAR, BE—-41~-37mE%
DEFEAICIE, BR#ERIZXFS - 792752
BOREBAOMEEIC L - T, EAMICIE, X
Bi2 N, Alnus japonica & Salix 85 L T\
2e bbb, BEMEKE~TNORAKED
TIRIVEE, FTORBRYFXEARE, B
XX DFEEOEHICIZ N> ) X BB,
—EUCAXHIEAEL Tz, 2L T, BE~F
BOBEERER I BABEAKAD S WETIZIZ 7
T SXFTHGHL, BRIz IEe
Y A, RRHEAEHELICI, 3 X+
TF 7T ABOEEREH L SAL, BEL
~FEOEWIBENDHEEL ) 3 100
METL TR L) Thb,
RE-21~-22mBEROBIICL D L, ¥
BEMUI X7V 8% 7 5 2 L~ 3 X+ 5 -
T 7 ANMEEIZE - T, RAMICIE, XE
SNBEIICE-12D, B LowdE 385
BE—4l~—3TmB#OZNLEABOIEET
Holzd, AUNEE~RKILIZIXFS - 7+
77 ABORWEIZL > TXEENTEY, &
BV (LTI E LAY ~ B LR S, B
DAL VI ZDOFHEELEDRY, FNT
VBAENEELVREr 7255 Th 2,
() BEMOEHEED? LU T 52, BE—
41~—-3Tm GENEFIICIIH 3 ~4C, EE-
21~—22m GHNHBERIZIZW2 ~ 3T, # N7
NHELYI3EI -7, L#EINS,
(4) FBENROESLHRIC & 2 BEER T
12, EBLUROFHRDEOEBRE,IHBTE %,
WZERTHEINALZETIEH - 12085, o
A& BRI OHE L TEBDAIC L 21
B DHEEICEIC RBICEZES TR A, KL,
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FERBOBEILI L Tz, ¥, 4%, b
b HERRIC BT 5 FRkoRERE, 1E
EEROREICY - T, KEEYEEICLS
HELTTRRELMREVE B2 THEREY S
BNT, BHEDEARER - BTFORLEYSE
BUANBENLAZ L THHT 5 LED
HBZED, FlHTERRTE 2,

W bE & L COEERO R ICREENS S
SNENFICIE, BEMEEL L% PEBRUTHFL
B, EENOHEY H 5 —WOPEEYD
& ictketkraEndic, F&Io LA
Wk BBEE, —RICIWETH-T, B(D
WHNBE, KOEWE « EHEEHIIT TR
SEENT, LA LZHA SV, KIS, &
ShEY T, W -ARE-E-ETHR-TEH R
F - BREFENFNHRICREINED, £
D—EFITTIMEE L BICBER V., FD
Z, NESORERRIC L - T3, FOWE - BaE
CBEL T, BEoBEREICMAEE L TES
TWIBALH B, BT, HHEENETIZE
Tz, A—B#»LERT 2 ZEYENEE
B HarREeLT, SEMEOBRERLR
EL, ThicE W TEHIEE L HAREEET
LLENDHD,

& £ X W
1) bRy (1973) : LR - EESEYBE—16 - 1L

[y
~—

4)

5)

6)

3
~—

8)
9)

10)

B, RRL YR FE. BLuEH2.

Fuji, N. (1971) : Palynological investigation of the
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