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Sedimentological Palynology, part I
——Subsurface sediments from the Western sea-area of

Kyushu and Shikoku——
Jun Nakamura, Tomio Kuropa and Hiromi Mrtsusaio
Abstract

Several contributions have been done on the sedimentary mechanism of pollen and spore
in marine sediments of some foreign countries, but the results can not necessarily be applied to
marine palynological analysis of Japanese sediments, because vegetation is different between
Japan and those countries. It appears keenly necessary to clarify the sedimentary mechanism of
pollen and spore in our country. Our study has been settled along this line.

For the first step, marine subsurface sediments obtained from the Haikata Cove of the
Urano-uchi Bay, Kochi Prefecture, the Sakitsu Bay, Amakusa, west of Kyushu, and the western
sea-area of Kyushu Mainland are studied palynologically to be compared with those of the
Doiyama River and the paddy rice field near the Haikata Cove. The results obtained are as fol-
lows: -

1) 1In the Doiyama River, almost whole NAP (non-arboreal pollen) is deposited with
flowing.

2) In the Haikata Cove, FS(fern spore) occurs at every station at very high percentage,
and NAP is extremely few. AP (arboreal pollen) and NAP show the same pattern of behavior in
sea water, and they are distributed near the both coasts of west and east.

3) In the Sakitsu Bay, NAP is extremely few, and AP is transported to and deposited in
the bay-mouth area. FS is generally abundant. .

4) In the western sea-area of Kyushu Mainland, NAP is also extremely few. FS is
generally abundant, and AP is few. At the northern rim of the Koshiki Basin, however, AP
surpasses FS. There is an apparent tendency that NAP and AP decrease in proportion to a
distance from the coast.

In conclusion, it is the characteristic feature in the marine sediments that NAP is the
fewest in general, and that AP containing Pinus predominantly and/or FS consisting mainly of
Gleichenia are abundant. However, it has not been noticed so much in foreign couniries that
NAP is the fewest in the pollen grains. Such composition in non-marine sediments as shown in
Fig. 2, has never been observed in marine ones. And it shows a tendency that NAP and AP in

marine sediments decrease in proportion to a distance from the coast.
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HEHRAEFRAR (B25% £ 5 %)

1. @ C & I

B EPHREER ORBEL L biT, EED
HRMESHBEREOTE, »5\ik, WEEE  BE
75 & OB ORISR ST\ T, BRE ORI
BIFENER SRS L Y I2h-T &k,

— IR « FRTIR30~50 4 DR ES EF L, VIVE
FFRTH BN, ThbERL )EcETh TRER
HET 84, ROLOIBIEPMONATB.

BCETh 5158 « BT, ¥ 550 ~ 100 km 1)
W OEERETI0% gk LicE T4 % (ErpTMan, 1943;
Farcrr and IVERSEN, 1964). F7-, K#EITEE & /NEITER
WEREHN D ICOWT, 168 « RFOERED, HE
1/ & 75 5 (HorrMEISTER, 1954). %77, WEHICE 5TV
BT « T, HWERT L LTITEIL, ARtk ->T
WIKER & 547, R LR LR (MuLLER, 1959;
RossieyoL, 1961; Cross and Smarrer, 1965; Groor,
1966). [l o FELDV L MR  BFRE S E
N, EEE O r A EHEEMOTICIEP v (MULLER,
1959). Pinus e & T (fern spore; FS), &< iz
trilete type (X¥RUFS - EEH & BICKT, WERHETY
H T R ORI R TlERICRB & h B, Thic
R LT, EAEE (non-arboreal pollen; NAP) Zifi/Niz
FIHEN 3 (KorENEVA, 1966; ZAGWIIN and VEENSTRA,
1966). .

ZREXLT, b ETEREEEED TR T ou
RIEEREERPEL, 2,35H505THDS. BR(1968
©1970) vE. BARESLRES, £F, ARMGEIOEET
(T Pinus B3z & R L. PR (1978) 13, HiE
B, AFER XIOREEIRAT )Y o1eh -
BOFHBRR & HLBESE L 7. 2T X - CHERRE © ik NAP
DEWL, FS OLRO3LENERTEIZLE2RD, &

0 10Km

Fg. 1

DFER & R WO T EH T OHBY OTER H T
WAL CHEEREE AL, MR R LM L.
YERRHERE Y OTERY « FEFIRE o FREAR I sk
ZOWREDHTHEND, BIBROE L DEOIRENRE
DEEEL BAOEREEDCERTE2L IR b &
Vv, L7epdi=oT, BARENEOEEFOEHMEARIZ > T
3, L Ol EEA L DB LR 5% YR OTER
AR ETS, ThoDMRAEENL, Thi b Lic, Wk
JBOHERE L 72 SR OB O ETE T3 0ENH 5.
AHFETIE, LAY, SXihR (1973) OFED
Te BEABE ORI D L\ ENE < BASEHRC
FADOLNBHPENERERL, S 5RAMHRICHB T HME
REOHRIIE U T - RTOERIED 2B
BHEonlkcl, HERELZFRHALIILLZLDTHS.
PUEDRBEL - T, TEBED T35 REO—
I DIRIFH (cove), R ¥ - KEMHC BN + 2 I
B, S5z hicEsR L uNE B RO EEIC ST
AMETIR 27z, T, ERCEEISHBTER - KFo
— B OFAR O L Dl ERT B L LA TS
BZh6, REEICHAT 2B O EDH I HHEY
DOH L BTz 27z,

B, FHETE, BREEEYOSENFEL, B
RERESPEZ NV y Fic X > THE LN R BT S
BRIZ2VCTERKRAIZOFEZ Lz L.

2. AEBHOWEELCHVTUVYT

2.1 M - MEEE

D R I ORES

FEE O ERIC BT 21 N, BICER=R
LIFEN T 31 IR K 12 km L ESBAL TH
D, WBIED Y T AR ETBRL, PEEE0.0TH

. B LOBICREL OREEAREL TR D, KB

Haikata Bay

] 10K

Locality map in the surveyed sea-area.
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WREWIEP AT, To 1 (M. BEREERE - HEEE)

e+ 5L 0OP CHRIRIAE L T3, B/ AL
OHEHIIT, EHHHEAEROEL UTRABLIES
WMEREBRERELTEY, VOO 3EBRENTHT, »
b BRUBREIICA Y, BIEREREEER D
3 (I-EmFERE S V—", 1973). HRBEIIE L A
ENML Tz, ML, # 200mLElUF Db s b Bty

ShizlliclER T, 2KEETREIRS, 25,0005 D 1
DHIK T E 2 AHT D2 T B3I EHEEIZ 1 > L
w2 NS ORI, KA ORTES T TR
WY, SmPUETH I, T I VEHFOBE T
WK emE A oTw5, EBIX, BOR 345D 2 MBiE
BThHY, WK SHO 112 bz 2FOIR OB
BHBRMRSA LTS,

TR, PIVSEE 0.8MB 72 Th 525, WEHE
%, Fig. 30 X 5 IBHRMTOm, AT TR/KER2
mTHLASREELZ LT3, BEZ, BefREs
AEREBHBIBE THBH, HWOE - BRFAT &b
COEREREO D RIS IR E U Y VBRSO L T
5. ~
REFBIHAL T3, &RizveocHEL
LIEA TR, WK<, HEHI0km LT, JI
BRHZRATIMUTTHB. WAELDEL, HEYIL
BRTHD.

2) IR

A, EARKETEOBERICHY, EHICHAL
TREW, FHIFEIELTY3. £h ) olFirk
VRIS TRY, EEEE 00mLLTTh5. HiEH
ik, PEEOE BERBIUEES RO BB 2
ERELLTHMLT S (A, 1962). HEEEDO
i+ HFEE, THEEHSEERL TEROBBICEAT
B—HTENOF AMI L, BAR)OF AR X ORREAE
P LRBNBDATHS.

A, FAEDDICEEABLLETN, BN
LIS DREBEL D Y 7 AREENTKELTY
B, AT 7 km T, NEEX 2.8THD, HONE
BERIEBESA TRy, TERRE TSRO
EHREEREOR/ BEEVDS.

KBS ARER4OMTH D, &1« BEOALR
ETIRIOmMOEE Th 528, M & o/ SR © ik
KIB0mDWEENEEL TS, BEIX, Ok v
SIRYEHERRY T, W & O ST TIRIRE I -
T3 (Mirtsusuio, 1967).

3)  JuINTE S HER

AR AT LIRS O S O ER TH 5. HES
NI, EWIRR X7 126°30E THEFR 300 km,

B RE T B b ERSROK LRMHEiCbh2 5
0 km OFHETH 5. AMERBOES Tix, REES
DI EENESLELARE, SOEBEFDOESREND

Y, EFCREEFIERSS. 20k 5 RIEKREEI
blzoTw 30T, FElOHE RIS ERD O HE
ETOFBROV B\ A BBEOLFEN S8 5.
BT, BMAED (1962) RBXU, WENER
EHH S v—7" (1970) 2BBE Rz,

WEMR I, WERERERNR -7 (1970)1I2 &k -
TRERTRY, JuNBCREEN - 8iERE (BE 900m)
c EEMES (REK 630m) -« FREKEER oKX
HERLTVS. ZO—FORFRA « Biciy 5WE % Fig:
8 [ZRL T3,

FT ¥ e BMBOELE, 82 %AEH IO LDIZow
T Nimno and Emery (1961) 23557 L TR D, EED
(1963) 3 LUWEE (1963) 2RI & iz B0
BiZowT~7z, Zhiz LA SHEsidE 70w 0
SR H—RREBD B L IFERCMRL Ty 5
DD 5L, AR BATE 100mEj# £ TOFEAOR)E
BB T 5. Thabh, BALRUE-TH
BB RN D, KR 150m AL T HRIihic
7Y, ESREENEEE THOWEN RN 6 e &
Y, ANAREIRIC BT E RT3, &7z, BED
B ERER/BETRBBIHTHL TS,

2.2 H# E
B Zh SR TER - BT EEE T aMER. X
ELTHE - M - FEFIR S biclEl c BHFORER
pERE R SEREE O L D TH B, HBEEA il
PR - AMNHSE oA BT DL DOBL T Lkt
FHRERS. SEOFAECHEBENTIEBLO L hiTiX
S - EEHURIZIZIZ A Y HAELR WD, Eidel
BALEWLDELT, v5¥ux/ xB (Trema), <
& 78 (Bphedra) ENT < hThBREATVBiIT
Xhv, 20MOLDREFRFIEOR, £ - EH
SR L BB OL DIEN Y Th o7z, Lan>T, K
WETIEAMN - MEOHADHEE LRI LED .
THOTIRE, & bR RS, S bcmE
Pt onTIhiCES (dbies firma), v FH (Tsuga
sieboldii) 7¢ ¥ DSIEM R U A e IHREA 2~ T,
LERALIBH D T ) (Fagus crenata) % % L L7z EINEE
BHBESH TS, WEOATIS IR ER Y arvs
X (Abies shikokiana), & 4 % L3 (Betula ermant) 758 D
BN —EEET S, U RIREABHEEETD -
T, ZOMITHEE « MR - ABMAERICE > TH
HE N EAENEL 9T 5. i, ANTH7ckErki,
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B, BB, BRHOMER L, OISR I EF L.
LT, EOHIRTRTRKL LT 7 v < v (Pinus
thunbergii), 7 H <> (P.densiflora) %k L, HEKRIC =
& (Gleichenia Linearis), 75w (G. Japonica) 73X O
Y ERE B ol EAENELS B BhB. Lz =T, &
FEMHRICERSEAR S n B TE - TR, HAREAR DA
HEA E TORHHEICHI S b OIS 525, BIE
DFEREHEREYIC 4 B B TR R & 2 & L R
Brhornk ikt 513 5 B AREO By X D 158
ThHarH.

Fig. 2 1%, UE - hm%ﬁ®ﬁﬁ%ﬁ%@§g®ﬁ%
© UTRBAR &, RAHE (AP)ED, EEAUR (NAPED), v
FRT (FSYE3) e KBIL THTRLI. /e, AP TiX
Pinus, FS 1% Gleichenia 0 5 28|45 % LR P L TR
L7c. TR EERHER il FA TR E (it
HEnd»6Th5.

Higashinakama(Sm), Amami Is.
Anbd(3m), Yaku s,
Hananoegd(1400m), Yaku Is.
Imuta(295m), Kagoshima
Bougatsuru (1200m), Mt. Kujya
0Oda-no-ike (750m), dita

Kumamoto (7.7m), Kumamoto City

B Kurate(8m), Fukuoka .

Heikedaira (1400m), Ishizuchi Range
Tkeyama-ike (520m), Kochi
Ishizuchi-ike(5m), Kochi
Itachino(125m), Kochi
Okina(20m), Kochi

Fig. 2 Composition of pollen.and spores in several
types of terrestrial sediments.

2.3 $U T Y v TBLUTERSIT

ARE TR THH LIcREHIR O FH TR~ 25
X DVEREShz. Elz, TEHHITIERLEENE - 72
b Y YRR X o TIT R o 728, BEMIETAT S (1972)
EBRIhzC.

D EE

L)W IR 0 & Y S 01 b, #9200m
MR TR 7 2 A L LR ORBHRY I A &
W&o TI972FI0 RicE S iz, %72, ThE gy
B, HIEOKEORL SEES niz (Fig. 3, Tab.
1).

¥1) ~33) AP (arboreal pollen), NAP (nonarboreal pollen),
FS (fern spore) AF Zh b OWERE T 5.

(B25% & 5 %)

0 500 1000m
L ;

Fig. 3 Sampling site of the Doiyama-gawa River,
and bathy metric line of the Haikata Cove.

2) R

AT, 1972487 A, REFBNRICE D AF 2%
FRALTHEKL, 35mm 7 ¢ /VADASL B —RD%EN
AEFIA L TR70mBR IR G BRI E 7 ~A—F R
23 HASIEA M EEE S N7z (Fig. 4, Tab. 2).

3)  IRETS

ABTIE, 19624 8 A M AEREERERFTOKE
(9.7 t) BERL TRHE L3408 @ BB & BEL
fo. OB, RBRIFEBOLEREL ST 5 K )ik
300mfEfE T1F b/ (Mitsusuio, 1967).

4) ST EEHR

AR OREHT, W LML B FHEFOE 1 F
Eo#EE (19694510 A ~118) T, HEARFH 2 (703
t) ZFALTH20 km ffET 10288 Eshz BE
WEFHEEMN 7 V-7, 1970). ZORBO B, LHD
ASAY BHHEDOBIAVITHBIEED S DITSVTIE
BN BT -7 (Fig. 5),

3. & W o B
3.1 £ B
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Tab. 1 Samples from the Doiyama-gawa River

Sample No. Sediments Sedimentary environments
01 mud with sand brackish zone, inundated by saline water at high tide
02 mud with sand, gravel brackish zone
03 sandy silt narrow Alluvial plain
04 silty sand ditto
05 silty sand ditto
06 sandy, gravelly silt ditto
07 sandy silt branch point of the river, gentle flow
08 sand, gravel with mud ditto
09 fine silt rice field ditch
10 sand, gravel with mud the poirit of deceasing water abruptly, and depositing sand and
grave
11 fine silt ancient rice field ditch near a hill
12 sand, gravel with mud violent flow, rare in sediment
Tab. 2 Samples from the Haikata Cove
Sample No. | Depth m Sediment Sample No. | Depth m . Sediment
10 9.0 mud 33 5.0 sand, gravel, shell fragments
11 8.0 mud 34 7.0 mud
12 8.5 mud 35 3.0 sand, gravel, shell fragments
13 mud with shell fragments 45 1.5 sand, angular gravel
14 6.0 mud 46 10.0 mud
15 mud 47 10.0 mud
16 7.0 mud 48 10.0 mud
17 7.0 | mud 49 8.0 | mud
18 7.0 mud 50 6.0 mud
19 6.5 | mud 51 10.0 | mud
20 9.0 mud 52 11.0 mud
21 7.0 mud 53 10.0 mud
22 6.0 mud with shell 54 8.0 mud
23 7.5 mud 55 8.0 | mud
24 7.0 mud 56 3.0 gravel, sand, shell
25 2.0 mud, shell fragments 57 8.0 sand, gravel with mud
26 2.0 sandy gravel, shell fragments 58 9.0 mud, shell fragments
27 9.0 mud 59 10.0 mud
28 4.0 gravel, sand 60 10.0 mud
29 8.0 mud 61 10.0 mud
30 9.0 mud 62 8.0 sand, mud
31 10.0 mud 63 5.0 sand
32 10.0 mud
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Fig. 4 Sampling station in the Haikata Cove.

RN OI2MEORBIOIER T 21T 2\, TR
H4% Tab. 3, Fig. 6 iz;®) L7-.

St. 099, JKHOHEEY TR HEFEY L gD 72T
DI L7b 0T, FEHIROBEKT THERE L 1E0 MR 2
BIEREICRT LD LELLNG. Thicks L AP 13

e
150
A-line
° o °
26 27 28 29 30 31 32
af+
B-line
° ° °
22 21 20 19 18 17 16
150
[ 50 . 100Km

. 1

%, NAP 38.9%, FS 47% 1 AP it Pinus, NAP TiZ A
*#} (Gramineae), FS % Gleichenia 35\~
ThizxL <, HEIIOHERIE AP bl
PREETHS. &Ik WO St 12 TEkERS (95%)
MBES T, AP b+ 2.4%lkc+& kv, %z, AP L
L CIEEHE & b Hdeas Pinus Tho b, i Shiia,
Cyclobalanopsis, Myrica, Mallotus, Cryptomeria 73 ¥ 7MEH &
iz, NAP i FFRo St 12D T lLEi£ v, i T
%, Gramineae /3% { , Zhlz-o\C Artemisia, Reynoutria
BE. TR B EITPRES THEES L big (AR
WCESL Wb+ 5. &< i Artemisia & Reynoutria (3 H
VITHHBL L 7o HERR R & — 2 2R L, St 05~08 24\,

FS 3 L L FTRECE {, Gleichenia 5844 % 5
T3,

.2 R # E

Fig. 4 TR L7z 45 HUR DIEB DN &4T 8 072, XD
#ERi% Tab. 4 L Fig. 71CR L. —ikic FS 23 EEIHY
2% <, AP Rz iz >R EQ% &R, NAP i3 &bh
OTHIV,

FS 13 L C80%LL L% 5%, ZDOKRN:NE Gleichenia
'é, Pieris, Pyrrosia M1E75>, monolete, trilete typed, Fic
B Eh7z. 0oL Fig. 8z Iso-spore line T/RL
ek oie, LEUIORORAMECERBTEZ .

AP (kASE) DkiL Pinus T, BiE534.8% % 5w T
BV, fiic Shiia, Cyclobalanopsis, Mallotus, Myrica, Celtiss

a
Yatsushiro

Fig. 5 Sampling station in the western sea-area of Kyushu.
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] . e N2 3
Station ¢ g > o x‘*?qxx\
&© Q ? 5 w? b“\ AV e 'C<‘
No. € B W B¢ T o e W 0
12
11
10)
09
08
07
08|
08|
04
03
02
01l
[ 100 o 100 o 5 0 50 0 0 50

Fig. 6 Composition of pollen and spores in the river sediments of the
Doiyama-gawa, from the upper-stream to downstream.

e R )
Station o = \{ \{ ey \3\) «° zee n e
No. gef > NCRAIPTR EMAN
63 A s N SgN S Ote*ce‘}

22 Fig. 8 Fern isospore lines in the Haikata
20t Cove.

10¢ ) S SR [ S N S
] 100 0 50 0 10 0 100 025 0 100 10 (%)

Fig. 7 Composition of pollen and spores from the
Haikata Cove.

Alnus, Quercus, Ulmus, Cryptomeria, Podocarpus, Tsuga 7z ¥
PRt E iz, Pinus ZOMEARELHOSMITEN
#H, Iso-pollen line ¢ Fig. 9, 10 [ZR L7z, Wig & i
O, WREFCHR.

NAP n&FR I TBWNOZTHIET TEL KR
ThHD. BISMIT 7 ~15% & REITE V- HUR D R
BT, iEeFhd 6 %RUT T, &{EREHOK
HE VRS IT R3S > 7. RO
BEABEL B LA LR -V ERL T3 (Fig.
11, 12). Fig. 9 Pinus isopollen lines in the Haikata Cove.
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Fig. 10 Other AP (except Pinus) isopollen lines in
the Haikata Cove

Fig. 11 NAP isopollen lines in the Haikata Cove.

Elo, AR -BEREDICHEZLADEY VN DK
Biz Bl Eh, BV TEDE.

3.3 i #® OB

SPAERIE Tab. 5 \Z5R L, #0#FE I Fig. 13,14 iz
Fliz. TRORLHELNE X I RAEREICKREBERLS
AP % Pinus, Gyclobalanopsis ¢ Z fiz >v~C Shiia, Tsuga,

Fig. 12 Gramineae isopollen lines in the Haikata
Cove.

Cryptomerya, Alnus 75X 3% OMiE TH iz, NAP T
1% Gramineae, Artemisia, Typha, Chenopodium ML) 2
L DHETHREEN. FS TiX Glechenia 3EFHIC
%<, TRCOHMETHLNZ., Eiz, THLOHRI
L EEMHEERAD EEROKER T AP-NAP & 1§
IERT, ZTARMHLTTFS BRECERTHS. BE
A HBOITHAT Tk, AP R LE VI L T E49. 73
%% EDD LSRN, B LU AP @
+THEENHSD. NAP (3 AP LE 2R+ B 0F
NHIEER (3.89%LLT) TH5B.

3.4 FUNBE A

AFPRESR X Tab. 6, Fig. 15, 16 j&5R L7z,
& BORHHBRIC DT TR 5.

1 JlE A (Station 13 ~ 26 D185)
St. 4283.35 ZRx X455 & b FS 1350~85% % 5
Wb% <, AP 350% 22 7n . NAP (34015 6 %2
TORETHS. St. 42 (ML Y4935 km) Tix AP 12
55.02%, St.83 (FEHi v 45 km) T 51.32%, St. 35
(Be#h X 9 150 km) T3 55.86% & FS & 2R#8x T
DT LRFEHTARETHD. 2T, FS & LT Gleic-
henia 1’8 % % { , NAP it Gramineae, Artemisia 73,
BHIZ < ORBI D& Rz, APE LT3 Pinus )3%
<5 Alnus, Gyclobalanopsis 73 ¥ 4 % { OaBHC HEE+ 5.
Horic ARFB LS MG S h ol & L T,
Ephedra p3ioF R E hicic & v,

ZZTRA
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SAKITSU BAY

AMAKUSA - NADA

Fig. 13

Composition of pollen and spores, and bathymetric line in the Sakitsu Bay

A:FS B: AP C:NAP H: Hayano-ura Gove K: Kameno-ura Cove

I: Ikusaga-ura Cove S: Sakitsu Port

Number is sampling station.

e
690( e&a ‘(\e’&e PQ.‘\\)Q
sation € p® WP g8 o o ot ©
No. e
— 5
Ko
49
46
43
H
40
35
3%
— 32
15
1
. Fig. 14 Composition of pollen and spores in
| the Sakitsu Bay, from the inner part
1 — —J —_— —_ L | E— —
0 10 05 0 5 0 10 05 0 5 0 1004 to bay-mouth.
2) I B (St. 15 ~ 220 8 1K) =
4. =
THb B AL, WHAD St 335 St 261 511 =
CXUST BHURT, & bICHIBRIC b REARERARE 41 £ B W I

EoEHE Eich 5. HHER LERA OxR S h B
BOLIEEFKRTH S, BRBRINVCOSHRER L S48
LTz 32 Lid, NAP i3 &b TIERT, AP iIfkH
25 200 km Pl ERER D E LEVIREBA L, K% L i
B, ZhIZH LT FS 0% FE 5D 5 X 9iKin5.

F7z, St.26 TixbFas s AP . NAP 28fiL, FS
FES LTS, ZZTiX, AP & L C Fagus % Betula
R EILEHER MR X VRSN, 4. TRRS
IO BB P RICL TV A LRSS,

Z O DOPEIERI%, Pinus desiflora, =20 A (Shita cuspid-
ata), 75 H v (Cyclobalanopsis glauca), 'V 7 H H &
(Kuromatea glabra), =+ (Quercus serrata) 73 & DRI
N L, Mgz, G. linearis, G. japonica 7. ¥ O
VAR ERCES TS, £, THEMTIEKERS
Vo BFEER (St 12 ~10) §%, PLHEAESKT, JI
DT IIARBA S ERROZHRM O £ o 1285 2%£ <,
& 5 (Polygonaceae), Gramineae, % - (Compositae) D

| RBOMEENE S TS, St 08 S AT T,
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e Section of A line 5
100 fe————gp & 100
200k T h 4-200
-300 =300
~400 -400
-500F ) ) ) . \ . . e . . _1-500

26 27 28 29 30 31 32 33 34 35 80 79 82 83 42 43 14 13
ot Composition of AP and Fern Sp. of Aline’ J100%

75
50
25

c26 27 28 29 30 3.1 32 33 34 35 80 79 82
Composition of NAP of A line

PO Jo
83 42 4314 13

QJ-E 15'/.
— T =i,
0 26 27 28 29 31 32 33 34 35 80 79 82 83 42 4314 13
ol Section of B line {om
=100 ’ +4-100
-0-——'——0—.\,__.__._0_

Sampling station

: ; —or o
22 21 20 19 18 17 16 15

Composition of AP and FernSp.of Bline

100% TOO% ~——o0——- AP ( tree pollen)
75 175
50 450 ———  Fern spore
25 "] 25
0 L= L g ~——— NAP ( not tree pollen )

22 21 20 19 18 17 16 15
Composition of NAP of B line

el 5%
.,522 2'1 2'0 IQJJ’TS\W 6 15') o The distance of the sampling station from the tand
300Km \ 200 , 100 , 9
Fig. 15 Profile, and composition of pollen and spores along A and B lines in the
western sea-area of Kyushu.
NMoERLY 5L, W #ER TEOMTS i H
) e A %<, LFROMEEL L. hmOo St 02 ~01
Station ° & . pg‘?\fc‘\eo\"} K R B 55 C i
_Ii: ISAEEN AT o 0«\@*& e UIRIBIC i) .
27 . E, NAP o#tFRIEESL S L, GEOKEVEH
» ERE HEDIE L AL IR AEIc <, PREICE <
3 HEL T3, Shid, PR CHERRE 27 L
A s BT LT &b 0 b & TR AL - S L7
% LT, THRIETINOEREDODRCOLEDIDH L
83 Erohd. El, OB, RROMEENSHT,
i3 AP O 5 B EIA1E NAP R FS (c T Bvic h
i Bib Y, SFRRETE AP R LS. Shitt
N FEUMND X 5 /AN TRIRICHEATBAE b 4 &
a5 <, BOTTKER IR N TH B, RIS NI
- S A N T OKRESE, FINOTHICER LA fskT
0 1000 100 100 0 5 0 10 0 100 (& LZEMEN—ETHS . FloPiEcE L ok0B
Fig. 16 Composition of pollen and spores along A oLk EERL (St 09) Tk, AP XI3%E LD B

and B lines.

A, St.08 ~ 05D AP X fI2%THs. DT ik,
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