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Arata Momohara* and Masanobu Yoshikawa**: Sedimentary Process of
Plant Macrofossil Assemblages in a Meandering Channel
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Abstract To clarify sedimentary process of plant macrofossil assemblages, we observed cross sections in a
meandering channel buried between latest Yayoi and earliest Kofun Periods, Late Holocene, at the Kouseki Site,
Chiba Prefecture, central Japan. We compared species compositions and shape and size of fossils with sedimen-
tary structures and grain size distribution for 12 plant macrofossil assemblages and their sediments. Plant
macrofossil assemblages were included in several beds composed mainly of fine to very fine sands accreted
laterally to the concave bank of the meandering channel. Each bed in the channel fill deposits had washed out
the lower beds and composed an upward fining sequence. With the decrease in water current force from the lower
to the middle part of each bed, the shape and size of deposited plants changed, as from larger fruits and seeds,
and woods to leaves and smaller fruits and seeds, which resulted in the change in species composition of fossil
assemblages. Mean and standard deviation of fruit and seed size correlated with mean and standard deviation
of sediment particles respectively. Fruits and seeds seemed to have been transported and deposited by surface
creeping and/or saltation together with medium sands of ca. 1.5-2.0¢ in diameter. On the other hand, leaves
were assumed to have been transported and deposited by suspension together with fine to medium sands of ca.
3.1¢ in diameter. The species composition of leaves and that of reproductive organs in the whole fossil
assemblages were quite different : leaves mainly consisted of evergreen broadleaved trees including Cyclobalano-
psis and some conifers, but fruits and seeds included abundant deciduous broadleaved trees and shrubs. This bias
may have resulted from the difference in the production of organs between evergreen broadleaved trees and
deciduous broadleaved trees or shrubs.

Key Words : Grain size distribution, Meandering channel, Plant macrofossil assemblage, Sedimentary structure,
Taphonomy
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Fig. 1 Locality map of the Koseki Site
a-b : sections where we measured stream gradient.
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Fig. 2 Location and cross section of Channel
007 and Channel 1 at the Koseki Site
(following Chosei-Gunshi Cultural Prop-
erty Center, 1993). 1 : Channel 007,
Arrows shows paleocurrent 2 : Chan-
nels 007 (blank) and 1 (shaded) 3: Cross
section of the channels, showing the posi-
tion of Section 1 in Figs. 3 and 4. Num-
bers 1, 2, 3 and 4 correspond to Layers 1,
2, 3 and 4 in Figs. 4 and 5.

BALTEBIBERTABICE VDI SN ZHAMKE
EZzohTws () REBHXEHM LYY —, 1993),
WML ABREEOBE R To ke sy a vy 1 DEHE%E
M3, BEMENE2X4 R, ERYARITL 7
vavl1oHiflA, 1B, 1C, 1D, IEx &7y a > 2®
HH 2 Ot 6 R T, HEMLEEELE (S1, S2, S5,
S6, S8, S9, S10, S11, S12, S13, Sl4, S16) = HiE
DT, hif, LT THRRLLED, ZOLETO
Y (S3, S4, S7, S15) ML, 2DO B, 3g
BT&D S9, S13, S14 & 3 g G S8, S121ik, zh
ZhEGE L L A—BOLEEREE» SEIL 2, R
R OMEEREER 5 TR T,

HEOEBMIIUTOHETITo e &7, HYMLER
DOHEBEEETHO LI T B DI, BELSHERIOS
oy 7 RYIVERY, #BYPCEEhIEMEEORR
PHREFRXBEAVTEHELL, TITRXELH
Wi-ERR, BDETHAP T WD CBERE TOHER
BEOBRERRER o, BHDH 5 ALICEK X
PHEET A LT, RECBHLLEIOERZD TIRH
MTERWEtAOEEEEREICL > THET T
b3, BENMHECHBBERBELLOL, BHEI S
KRB EVIVE o 1o Hb Mo LERAR 2R LR
FEEZFESIL, BHSIAF v 75— AR IEHIRAAT,
BEE I L TAFER 65mmX95mm OE% b D, ES
2mm OFE 2D WMo WX R, V7TV 7R
(#k) 8! Softex M-150W T, FFIOBEE X L TEE
2 50kV, 2.5mA, 210 W OEE 21T-o %, EfR*%
BELE, BHPELTERRETEEENZLESE
& DORIGRAR TR L 7,

WYL EE L REST O DOREHE, & X &3
ZYIVH o S L CEHANOER Y ESHET Bk
W Eo THREL L, HYMLREREL, #HY 50cm’%:
BEMICAFICHC LI L TEOBL 2BRVED, %
DEY % 0.25mm BOBTAEL TRE - EF, BK&*%
B EFTHEEERR 2, EYORELBF CELLT:
BEIR, TORELTLLRETHES K20 2ET
LTz, 1ASUTOREOBEE1IHEE L TR
B, BOAREFOREH L EROOOLEFD
HBrrhenz i (R, HRGD),

BEMTIE, BB ERD BROLICHERYAFIcOWT
7o 72, ¥R 20~200g % 1000cc DE —H —IZ Ak,
AEMZABL, HERIEEC & > THYRE ST B
%, 45¢ OFHET VA %50 U THA S & IR i
SHEEL T2, HBIER ST D TIREIRE S T 1100C T
L, T )AL % 1/24 MRET 4.5¢4 (44um) £ TER
TH#RE S LT, #INS D% WENE (S1, S2, S3, S6,



18 LEER T HoE HW1F

X3 HEEM#Htsvasr]1BRER
Fig. 3 Section 1 at the Koseki Site
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Fig. 4 Sketch and location map of Section 1 and 2 at the Koseki Site
Numbers 1A- 1E, and 2 show sampling localities. Numbers 1, 2, 3a-3i and 4 in
the beds correspond to Layers 1, 2, 3a-3i and 4. Arrows in the location map
show the viewpoint of the sketches of Sections 1 and 2.
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Fig. 5 Columnar sections of the sampling sites (1A-2)
S1-S16 show horizons of samples.
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Fig. 6 Soft X-ray photographs of plant macrofossil layers
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4 : S6 (middle part of 3¢-1)
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Table 1

Grain size distribution, percent of the component population of sediments and mean

diameters of each component population at the Koseki Site
Component populations were separated into A, B and C populations based on the method
by Iguchi et al. (1977). S. D.; standard deviation.

horizon sample mean standard component mean diameter of each population
number diameter deviation population (%) ()

(¢) (¢) A B C A_ S.D. B S.D C S.D.
Lower part of 1 sl 4.08 1.23 1 65 34 1.8 0.6 3.4 05 5412
Upper part of 3c-1 s4 3.02 0. 62 3 93 4 2.0 0.8 3.0 0.5 * %
Middle part of 3c-1 s5 3.04 0. 61 1 96 3 1.5 0.6 3.1 0.5 * %
Middle part of 3¢c-1 s6 321 0. 80 3 9 6 1.7 0.7 3.1 0.5 5311
Lower part of 3c-1 s7 2.95 0.59 1 97 2 1.7 0.7 3.0 0.5 * %
Lower part of 3c-2 s2 N 0.89 8 86 6 2.0 0.6 3.0 0.5 5409
Upper part of 3g s10 3.40 0. 81 3 92 5 1.9 0.7 3.3 0.5 5710
Upper part of 3g s11 3.87 0.85 0 90 10 3.7 0.6 56 1.3
Middle part of 3g s12 3.03 0. 59 3 94 3 2.0 0.3 3.1 0.6 * %
Middle part of 3g s8 3.13 0.79 4 90 6 1.7 0.6 3.1 0.6 5009
Lower part of 3g s9 2.92 0.70 9 88 3 1.8 0.5 3.0 0.6 * *
Lower part of 3g s13 2.87 0.75 15 81 4 2.0 0.7 3.0 0.5 * %
Lower part of 3g s14 2.65 0.83 12 8 3 1.5 0.7 2.8 0.7 *  *
Upper part of 3h s15 3.03 0. 67 4 92 4 2.0 0.8 3.1 0.6 *  *
Lower part of 3i s16 2.91 0. 96 15 719 6 1.8 009 3.0 0.6 51 1.1
4 s3 3.53 0. 84 0 92 8 3.3 0.5 5313

%2 ANEWLEREMRT 2EILEOY 4 XL, &K, BhOEYLEO—%

Table 2
minimum sizes

Plant macrofossil size in each fossil assemblage and list of taxa with maximum and

sample number fruit and seed size
number counted max. (mm) min. (mm) mean (mm)

taxa of maximum size

taxa of minimum size

s1 0

s10 9 4.1 0.8

s11 3 1.4 0.5

s5 16 5 0.9 2.3
s6 0

s8 9 8.4 1.1 2.9
s12 26 5.1 0.6 2.1
s2 61 13.2 0.6 3.1
s9 58 14.5 1 3.7
s13 33 17 0.9 4.1
s14 49 13 1 4.2
s16 63 15 0.9 4.1

2.1 Cannabis sativa(fruit)
0.8 Eurya japonica (seed)

Schizophragms hydrangeoides Stellaria alsine var.
(fruit)

Aphananthe aspera (stone)
Carpinus tschonoskii (fruit) Hydrangea (seed)
Cyclobalanopsis (cupule)
Cyclobalanopsis (cupule)
Cyclobalanopsis (nut)

Cyc/lobalanopsis (cupule)
Cyclobalanopsis (nut)

Stellaria media (seed)
unknown seed

undulata (seed)
Chenopodiaceae (sead)

Pellionia (fruit)
Stellaria media (seed)
Stellaria media(seed)
Boehmeria (fruit)
Stellaria_media (seed)
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hif r TERTEMA SN, FEhid 5.79~16.85%, T
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DHEERTIZ 70~89% & Fhif & FEA L H L 3 (F
10), WIKEE I3 THRD S16 & S2 HiEh#4h 0.96, 0.89 &
K&l ETTLASNE, 0.59~0.85 D TLEBHIM K 5
<, Bk 32R#E-BVRES Ko7,
1 IR EH 4.08 L 3O L D b/NE L, WKE
1.23 L KOS,

HRMEBR T 2R TOERIHEFAOTBORER %
£ 1IWART, S3 & S11L4HIE 3 DDEF» SRS 1,
BRI S A$H, B#H, CEAE I 2 TRRHFT
%, —H, S3ES111xB, CO2%EM»S5%D, AEM
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BT 3 S6 &4 2 FBH >R ENS S1icid, K
BOEWHOEMBERS I THEYL, B{LARTR
KEZLODEEIZ, S10 D7 Y Cannabis sativa LAS
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Fig. 7 Dendrogram showing similarity of species
composition among plant macrofossil
assmblages at the Koseki Site
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10 HFEWORERR S EDEEOY A £, BEOSEESOBIEL
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Fig.10 Stratigraphical changes in grain size distribution and size and composition of

plant organs

The number of fruits and seeds and leaves is that in 50 cm?® sample. Grain sizes
such as larger than medium sand, fine sand, very fine sand, smaller than silt
correspond to larger than 2¢ (0.25 mm), less than 2¢ more than 3¢ (0.125 mm),
less than 3¢ more than 4¢ (0.0625 mm), less than 4¢, respectively.

T h A RO PBRENSEAT, FEs» 5 0L
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WA D {2 B,
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%3 MHEFLHEOMEK L HEBMMEBK T 2 EHS
A & ORGSR
W IIHER 50cm3 b 7 D OHEB & EOH
®O(K10) LREMOEE (K1) L OME
R (r ) 27 7.

Table 3 Correlation coefficients of the number
of fruits and seeds and that of leaves
against percent of component popula-
tions in the sediments
Correlation coefficients are calculated
between the number of fossils per 50
cm?® sediment (Fig. 10) and percent of
each component (Table. 1).

component fruits and seeds leaves

population

A-population 0.72 -0. 40

B-population -0. 67 0.40

C-population -0. 21 0.04
4. E %8

3i g 5 3b [F & TOHRREE L, KITH)IOMERERF
HCHER SRS 100 (lateral accretion) 3 3 & FIEkC
BEMEERAEL T OHLNMUNER T2 v,
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