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‘“The Motonoki Site 2008’

Summary

1. Site location

The Motonoki site is located at 235-1 and 254-1, Unoki, Shimofunato-otsu, Tsunan-machi,
Nakauonuma-gun, Niigata Prefecture, at 37° 02" 48” north latitude, 138° 40" 38" east longitude.

The site is located at the confluence of the Shinano River and the Kiyotsu River, on a lower
terrace formed by the Shinano River. It belongs to the Shoumen and Owarino plains of the Tsunan
terrace group, which took off from water between the end of the Pleistocene and the beginning of the

Holocene.

2.. Study objective

An important controversy in Japanese Archaeology, the ‘Motonoki controversy  is set in the well-
known Motonoki site. This site was first excavated by Serizawa Chosuke and Nakayama Junko in
1956, and in 1957 by Yamanouchi Sugao because he was opposed to Serizawa’s report. As a result, the
controversy on the end of the Palaeolithic and the beginning of the Jomon period occurred between
them, as their disagreements on the chronological view and time concept came to the surface.

The Incipient Jomon still has many unsolved issues, including chronology and the meaning in the
emergence of pottery. In 2006, to study the Incipient Jomon clearly, The Archaeological Research

Group of Kokugakuin University restarted investigation of the site for the first time in 50 years.

3. Aim and method in the 2008 excavation

This academic research was carried out for 12 days in September, 2008, as an archaeological field
school project. Three trenches of 32 mi were excavated, and a topographic survey was also conducted.

The goals of the 2008 excavation were @ to understand the chronology of the site and stratigraphic
sequences, and @) to study the geohistory, paleoenvironment and paleoecology of the site.

For purpose @), Trench 4 was newly excavated and the stratigraphical relationship between the layer
containing artefacts and the Asama-Kusatsu tephra (As-K : ¢.13,000BP) layer was examined in soil
layers of preferable condition. The area surrounding Trench 1, where the 2007 excavation recovered
Incipient Jomon pottery, including the Tsumegata-mon type, in the lower part, was excavated. Soil
samples were collected from the section of the bottom of Trench 1 and tephra analysis was made.

For purpose @), animal and plant remains in soil samples from Trench 1 were obtained by water

flotation, and soil analysis was also conducted to analyze fossil pollen, diatoms and volcanic ashes.

4. Finds
One-hundred seventy-one artifacts were unearthed. The assemblage of 117 stone artefacts consists
of 3 points, 1 scraper, 6 retouched flakes, 103 flakes and 4 chips. Of stone materials, 82 were shale, 29

vitreous andesite, 3 chert, 2 obsidian and 1 tuff. Fifty-one potsherds were recovered. Of the total, 21



were Incipient Jomon, 1 Middle Jomon, and 29 unidentified.

5. Research results

The 2007 excavation revealed that the layer containing the stone assemblage including points
was found in the yellowish brown loam, which is positioned under the As-K layer. So, in the
2008 excavation, Trench 4 was newly set in the cedar woods where soil layers were not damaged
by cultivation, and the stratification and occupational layers were carefully examined again to
determine the date of the stone artifacts. However, the desired goal was not achieved because of few
unearthed artifacts and poor sedimentary condition. Whether points accompany the Oatsu-jomon (cord
impression) pottery or they are of a different period is an issue that has been argued since the "Motonoki
controversy , and it is one of problems yet to be solved by our research. Stratigrapic discussion to
determine the chronologies of each occupational layer which contain points or Oatsu-jomon pottery
should be continued next year and onwards.

From the 2007 excavation, it has been confirmed that there are no purely loam sediments and that
the Incipient Jomon pottery was unearthed in the redeposition soil which flowed in from an upper
surface in the lower part of Trench 1, which is located just under the cliff line of the terrace. Below
that was a gravel layer hardened like conglomerates, and at first it was considered as a gravel layer
of the terrace. But as excavation proceeded, it has been proven that black soil was deposited under
the gravel layer. Soil analysis showed that this black soil contains relatively many volcanic glasses
identified as As-K. Also, using "“C dating, charcoal found in the same layer was estimated to be 12,625
+56BP. These facts indicate the date of the ‘secondary gravel layer’ and black soil below it is close to
that of the As-K thphra (c.13,000BP).

Although the origin of the ‘secondary gravel layer’ deposited in the bottom of Trench 1 is
unexplained, it can be thought as deposits of mudflows or landslides of the mountain composed of
Uonuma group. When these natural disasters occurred, and how they affected human living and
site formation are unexpected new issues that have arisen. The relationship between the Incipient
Jomon paleocenvironment and site formation cannot be understood properly without clearing up these
geological matters and figuring out the formation processes of the topography and soil layers. Further

research will be continued for the year ahead.

transl. Miho TEZUKA
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PEHUEAZL00ME AR LA EDRAEHI DWW TR, MEH#E30% L O F BT DONWT, FEEREATEDEA
MR ZEERT 5, /o, EHUEG DB BTN 24T 5 H%E LT, TREOHBIRERD 5, HEfE
REOMITICHZ0, YAKER (B CTOWTIERE (1990). FEAESIC DWW T - SN (1991,
BT DWW TIZEDIED (2005) OREREMZSE5ET 5,

(4) TE D

A slIlBETCOREEMNGRE LUz, #HIRL 2alkbhid, B X 0EBIFESF10-1, 12-1. 13-1, 14-1, 144,
14-5, 15-1, 15-3DF 8 A TH %, ERU =il OREUBHIX. kiR ZRLAEBBRZSZRE NV, BT
LR IR RS,
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FREHIL0g 1I2DWT, KEEE Y D AT K B L. fifl. Bk (RAHSh, (hE2.3) TR 2 WMo nEE 7y
LKERBIC X Z2IMEORE, 71 b X (BoKEEEE 9 © #E6EE | ORGHR LRI X 2MyERh o)L o—
A DorfREEITO, W LR ZEL T Z2IRET 5, BiEE 27U tY D THALTT LN — M &2ERL
L. 400f5 DN E ST T T LN T —hemzERE L, HBET22 TORBEICOVWTHE - 517 %,

FERIZFEE - FHERE RO —ER, BRUOEEMMEATRED MM E L TRRT D, MHOAREIERIIA
RIC e, BRI « Y ERTI3RED S AR 2R\ ez T e BB E LT, R THBIERE
BHLUKRT %,

(5) tEMHEBRGEDR

BT & R —iRlEE 8 A IR U7z (514K . LAF IS hiEE R R 5,

1R 5 g A DOEHI DWW ClEe /KB - SRR, ek, HRBE (RUY AT VBT MU I L
HEE2.5) DNEICHER - AL UER 21T, WEEERR R Z 0 BE - IRET 5. ML ST WIREICHRL., AN—7
FA LI - i35, % 715y ATHALTT LN — M &IE-T 5,

A0FDOHFHEMBI FTRmEEEL. TORICHET 21 FRHEEE GEH L858 OBEMEMaicHkL =
REEERER (DUF, MR A SIER) B R OEE GBI Bk U e iR (DU, MBI R Bk (k &
LR, BRUING 2B OHHMA 2k (2000 OFEICEDWTREL., FHRd 2.

FERIT, SN0 EZOEBO - ERTRT., £k, BRI NEYEER RO HBERD S A
DNWTHHNT 272012, EYHBAREZRL Lz, O, HIFRITEMIEEREAR & a4 O HRE R
I, TNTNORKEEKET2EHSETRD -,

(6) BEXDH

AEHE. 48 B AT 10EOLE3I M ThD, £/2. FMREEHA S U THIRL 2 4 8 No. 11 FElofE
F2HOOBHIEREIE Loz 1 IOV TH, MR TREZEERT 5. LRI hikERNS,

FREFH00ce Z7KICIE L. RifR0.5mm O 2@ L TKIET %, ENOREZRRRNC S v — L ICED TRIRERER
SHMEE FTCTRIRL, E2 by hEAWTHERERMERE, o RMEYEEZMET 5,

HTH U 72 KRB E (R % IR SEARSEMSE T TSR 5, BAEREABIOGN (1994, #Filign (2000) %<&
DOKRHEN S, FEEMMERTE L, EEERATERT D, EEREMEE TR D KA #2485 D 50 R
INA T 2 TREAWTERRT Do KM - fRAGM - RO - fEEH - RIS, it - 759 ZAERRICEED B,

SRR, FEEEZSBEREICASRICAN, 10%REDOLY /) —)IERICK 2N Z i LIRET 5,

(7) BERE

4fEMmS T UARMI2E (WI~12) 10N SEHEMR L 2R OARM 38 (No. 1 ~3). FHSEERRET
%, AT HiEZERNRD,

ARMZ. #IJOHZEANTRO (BEWTE) - HEH  CBEHWTE) - HE (BERRE) o 3 Wi OfEF U 2 /FH- L,
Ah-rn7—)y GKkraI—)b, YIETIALME 77Uk, EEKOEREGRK THAL., TLNT—
N EEBd %, EYBEMEE CAMA ORI 2 B9 2, &k TR S N/ Rz BUAEREA S K OHNL
1T BUE AT A IFZERT O H AR PEARM AT — & N—2 LIkl U CHEEZFET 5, 2B, FEORIE2 50
BET COARMMAR DFFHEZEIT DN T, HH - 3R (1982) % Wheelerft (1998) %% %, £/&. H
ARPEAM ORELFNCDWTIE, A (1991) R (1995. 1996. 1997. 1998. 1999) #&EI1TT %,

HIE DER
(1) MEtERFFAAE
RN & B IE 24T o 2 PIE MR 25 1 RITRT. 4 FH 1M, W54%5,670-40BP, W82i6,170+

40BPTHO, 73 &EEN/MFEENRITS120=50BP TH > 2, —H. 10BH - OEMIE No. 1 211,170+
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CAIE SR
N cpe s . ; WEFR §13c BIEER
hme (YUY RigE) B | H#s b 2] BP (%o) BP Code No.
g AR GRERX) 4 )3 W5 Lz 5,670+40 —25.77+0.78 5,670+ 30 IAAA-90065
oAk GRIEX) Y= W8 %) 6, 170+40 —26.91+0.89 6,200+ 40 IAAA-90066
oA GUEEX) 4 )5 7 v 7| FEEE 5,120%50 —25.38+0.92 5,130+ 40 IAAA-90067
g AR GUEIX 108 Gal 7 11, 170+60 —34.52+0.84 11,330+ 60 IAAA-90068
g AR GREX) ] 2 7 11, 260+60 —27.07+0.92 11,30 0+ 60 IAAA-90069
g A PRX) 108 ¥ 3 7 11, 290+60 —26.15+0.87 11,31 0+ 50 IAAA-90070
1)#1%@;-.‘44.1 1%, Libby o \-Jsiy155684F % ffi /],
2 ) BPAEARAf 1950&*&%h L UTHIERTTH D0 E T,
3) fE Lt BIERE o UEIED68% A3 A 2 #ilH) & 4 i L 7= i,
2R BERERER
ERE VIpSN WEER p——
(7*|) v K7 &) B | 4 (BP) BERIEEX (cal) x| Code No.
0 Jcal BC 4,633 - cal BC 4,461 Jcal BP 6,483 - 6,411 | 1.000
, 4 cal BC 4,606 - cal BC 4,446 |[cal BP 6,556 - 6,396 | 0.970 | ,rx_
I AR 4 Wo BOTIES36 15 leal BC 4,420 - cal BC 4,399 |cal BP 6,370 - 6,349 | 0.026 IAAAZ90065
cal BC 4,380 - cal BC 4,375 |cal BP 6,330 - 6,325 | 0.004
5 |cal BC 5208 - cal BC 5196 [cal BP 7,158 - 7,146 [ 0.085
In AR GIRX) AJE w8 6,169+ 40 cal BC 5,180 - cal BC 5,062 |cal BP 7,130 - 7,012 | 0.915 |IAAA-90066
20 Jcal BC 5220 - cal BC 5,000 [cal BP 7,170 - 6,950 | 1.000
5 |cal BC 3975 - cal BC 3,936 [cal BP 5925 - 5886 [ 0435
cal BC 3,872 - cal BC 3,810 |cal BP 5822 - 5,760 | 0.565
I ARG ) 4F | on39 | 5,123+ 44 cal BC 4,036 - cal BC 4,023 |[cal BP 5,98 - 5,973 | 0.021 |IAAA-90067
20 |cal BC 3,993 - cal BC 3,890 |cal BP 5943 - 5,840 | 0.502
cal BC 3,885 - cal BC 3,797 Jcal BP 5,835 - 5747 | 0.477
. ot o |cal BC11,184 - cal BC 11,039 [cal BP 13,134 - 12,989 [ 1.000 [, 1
I/ AR 10/ | Ber [ 11,172 61 20 |cal BC 11,247 - cal BC 10,992 [cal BP 13,197 - 12,942 | 1.000 IAAAZ90068
. = . o 0 Jcal BC11,261 - cal BC 11,157 |cal BP 13,211 - 13,107 | 1.000 [, r_
I/ AR 10/ | Be2 [ 11,262 58 20 |cal BC 11,322 - cal BC 11,099 [cal BP 13,272 - 13,049 | 1.000 IAAAZ90069
. o o Jcal BC11,277 - cal BC 11,177 |cal BP 13,227 - 13,127 | 1.000 [, x r_
I/ AR 10 | s | 11,290+ 55 20 Jcal BC 11,326 - cal BC 11,136 [cal BP 13,276 - 13,086 ] 1.000 IAAAZ90070
) #F#i12i%, RADIOCARBON CALIBRATION PROGRAM CALIB REVS. 02 (Copyright 1986-2005 M Stuiver and PJ Reimer) #Z{#i/,
2>ﬁ+:ﬁ.~iw HRICR LEAD BHIOMEEHH LTS,
3) 1HTH Z AL 2 OAMEFITE 23, R E RO RRE Y 1 7 7 ABRKE S BE 0B ERBEATORT 0L S, TFHEZLDTON,
4) HERHIIC T O A D HESIT 0 1368%, 20 1395% T 5,
SRR, 0. 20 DERENELE LI=SA. MERMICEOERIEET 2 R MR Lz b0 Th S,
60BP. No. 2 72311,260+=60BP. No. 3 2311,29060BP TdH > 7=, $F3XR KUHSALLEDHER
FHE O IEBHERZEE 2 RITRT, WEREE 0 DFNRT NEIEIEIE
#h JIE|B| 0| &
BB E, 4EHIMB L OEEBRILZB L Z6,000~7,000calBP. & L[ B R
_ £, Bl K| X
[=10J8 H LA A3 5913,000cAIBP & 725, . a|lw|w
iS5 : i el N
(2) kA S RS - BIFEAE % HEE
1S - — U - N % 721~
WMEAEFEIE BIKEIKIIRT, @iEtEbicklA S Z
4 P IR BRI 10-1 o] 3] 2]245] 250
20k, WMEEEND, EEAEOMBCHEE S Eam R AR IR B s By oy
A B4 144, 14503 TR S MEIRIES 5., 123 | o] o] o] 2as] 250
2 - s = N N . ;13-1 ol 3] 1] 246] 250
FoiBR B 14-1iE, BERLKILT I AMBOGEHI RS & e T i el om0
PRELFEND, ZOHBESFI4-10 KA T A DR BT a4-4 | sl o] 2l 243] 250
A, BIIKICRT., L > 21Enl.500-1.503TH 5, 1470 | A1 of o129aian0
;15-1 ol 1] 0] 249] 250
(3) HEENA a5-3 | o] 1] 3] 246] 250

MR EH 4K, BI2KITRY, EEbaOEREEIZI2E Gl
BES16) E138 GRRRES1T) D 7aho e, TNLUNIHRIRE 2T 5 L TABR RO HEM G E
H9 %, BRROHRRZ, T0% U LOHDNEL L, LADRMEIREBAR N, EHSEERL. G5 T498193
DERECH D, WEHICHEREOHFEOREZ FK DR D
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#
%
B HX
= o [ ] AILEMLESR
EEm B v QB
B #muawussz
1 0 B smRaussz
B ot
2
2070
3 KIWASREE
4
5t- [
10+
6] i
i |
2060 —§I= 1
=y 1 HAHES 141
10p 2 7]
11, ]
12 ik L :
13 S 0 50 100% J
148050 o T
1.500 1505 [BITE
FEI0R I/ KEREBEHHEXDOAILA S R FTNR I/ KERBEHRIEXDOXIUA S ADEIRE

138 GUBIES1T). 128 GRUERES16) 13, HEEba OpE M4 EARLI T ED7e <, (REFIREED W,

FEHIAEIZ, Aulacoseira ambigua. Aulacoseira italicaZ: D IE7K 4, Fragilaria vaucheriae 25 D /K FEEZRE, Luticola
mutica. Pinnularia borealis, Hantzschia amphioxys 5 DR Hii7s EE R O 488 2 /R T REANEE L T 5,

118 GRERES15-3) &, AKBITAEE T 2 KEHR (DREDK100% 2 5D, #5T D, Bk LR
BB, KRBT RE, FKICHT LM ORMIL, BEAEEME F+-E7)V Y %M RKAE
PERE & O+ B LK PEREAYE 5 B D WITZFET S, FEMIT, 4F1E/KPED Aulacoseira italica. it 7K ARE 1 T &%
@ Rhopalodia gibba 25#710% & Fiii)£2 <. 23U KW THKME T o~ Rt ) 1524 D Meridion constrictum,
KA EM: TR G35 4 D Eunotia minor,  Pinnularia gibba, #/KAE M T2 D Encyonema mesianum 2%
MPEEHT B,

10/, FOLOEIEE15-2& FIOREIRSI- 105680, EHITKEEENELET S, £z, EREED
HEMABEDLLL TV, BAREEOEEREOR#EIL. BEAENE, FrEREE~F+E7 )V M
P, WAKAE R S0+ B KRB S H D WIELIET 5, EEMIE, RAKARE M THE D Gomphonema
parvulum, 7K AT M T VB IR I8 Hi A 35 4 F& O Eunotia minor, & 11 7K % @ Aulacoseira italica 310~ 5 % H 4 %
fill, 47 7K % C £} 2 1% O Placoneis elginensis var. neglecta, H1~ R 7 ¥4 ] J11 5 £ 7 @ Planothidium lanceolatum,
Meridion constrictum, f&7/KANE P THEMED Lemnicola hungarica 2V EHI T %,

9fd GREIEF14-5) 13, INE TEEBRICKAEERENES T2, ERETIE F+EYIVA Y R if+
BIEAKMENMESH T D2RNINETORARE RS, FEMII, IR TERMEFEEE BT, KEREYR
ETMHBELUTERL TWEN, MO B THEYN S FEEL 2 RIIFEEOEEEEE & 5F) O Staurosira
venter A% #J20%. Pseudostaurosira brevistriata 4% #J10% & £ FE L . Staurosira construens var. binodis, Staurosirella
pinnata % &5,

88 GAEIES14-4) 1722 &, INETEFRKRITKAEEEENEST D, BOKEMD AR —DRTD10/E
WE< 25, BEAEERE pHAEME~HF+E7 IV U ME, FARERE S+ EKEENMESH 50
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BEE R OE RS

Fa4XR I/ KERBEHREXDERDTER

iE ] HEREME f=1+: 458 S 6@ TE 8E 9E 1078 1ME 12/@ 138
HEES| B9 pH | #k EHRIE | 10-1 12-1 13-1 141 14-3 144 145 151 152 153 16 17

Bacillariophyta (EEZEHEIP)
Centric Diatoms (FR/LBUEEEESE)
Aulacoseira alpigena (Grun.)Krammer Ogh-hob | ac-il | 1-bi | N,U 6 2 - - - - - - - - -
Aulacoseira ambigua (Grun.)Simonsen Ogh-ind | al-il |1l-bi | N,U 4 1 - 1 - - - - 4 2 7
Aulacoseira crassipunctata Krammer Ogh-ind | ac-il | I-ph - - - - - - - - - - 1
Aulacoseira distans (Ehr.)Simonsen Ogh-hob | ac-il | 1-bi | N,U - - - - - - - 1 1 - -
Aulacoseira granulata (Ehr.)Simonsen Ogh-ind |al-il |1-bi | M,U - 1 - 4 - 1 - - 1 - 1
Aulacoseira italica (Ehr.)Simonsen Ogh-ind |ind |l-ph |U 1 39 116 14 66 34 3 15 12 17 1 2
Melosira undulata (Ehr.)Kuetzing Ogh-ind |ind | I-bi - - - - - - - - - 1 - -
Melosira varians Agardh Ogh-ind |al-il | r-ph | KU, 13 - 1 - - - - - 1 - - -
Araphid Pennate Diatoms (fEfiti#JiKEEREE)
Diatoma mesodon (Ehren.)Kuetzing Ogh-ind |al-l |r-bi |K,T - 20 - 1 - 2 - - - - -
Fragilaria capucina var. gracilis (Oestr.)Hustedt Ogh-ind |ind |l-ph |T 1 - - - - - 1 - 1 1 -
Fragilaria cf. perminuta (Grun.)Lange-Beltalot Ogh-ind | al-il | ind 45 - 1 7 - - - - - 1 -
Fragilaria rumpens var. fragilarioides (Grun.)Cleve-Euler Ogh-ind |al-bi |l-ph |T 1 2 - - - - - - - - -
Fragilaria tenera (W.Smith)Lange-Bertalot Ogh-ind |al-l |l-ph | U 1 - 2 3 1 - - - - - -
Fragilaria vaucheriae (Kuetz.)Petersen Ogh-ind |al-il |rph |K,T 1 - - 4 - 1 - - - 1 1
Fragilariforma Bicapitata (A.Mayer)Williams & Round Ogh-hoB |ind |1l-bi |P 8 - - - - - - - - - - -
Fragilariforma exigua (Grun.)D.M.Williams & Round Ogh-hoB | ac-il | l-ph | P - - 2 - 1 - - - - - - -
Fragilariforma virescens (Ralfs)Williams & Round Ogh-ind |ac-il | l-ph | P,U - - - = 3 - - - - - = -
Hannaea arcus var. hattoriana (F.Meister)Ohtsuka Ogh-ind |ind |r-bi |T,J - - - - - 1 - - - - -
Meridion circulare (Greville)Agardh Ogh-ind |al-l |r-bi |K,T 1 - - 1 - - - - - - -
Meridion constrictum Ralfs Ogh-ind |al-il |r-bi |KT 16 31 1 1 2 11 1 3 7 8 - -
Pseudostaurosira Brevistriata (Grun.)Williams & Round Ogh-hil |al-il |l-ph |U - - 1 - - 19 2 1 2 2 -
Punctastriaata linearis D.M.Williams et Round Ogh-ind |al-il |l-ph | U - - - - - 2 - - - - -
Staurosira construens Ehrenberg Ogh-ind |al-il |l-ph | U - - - - - 3 - - - - -
Staurosira construens var. binodis (Ehren.)Hamilton Ogh-ind |al-il |lph |U - - - - - 8 - - - - -
Staurosira elliptica (Schum.)D.M.Williams et Round Ogh-ind |al-l |l-ph |S - - - - - - 1 - - - - -
Staurosira venter (Ehren.)H.Kobayasi Ogh-ind |[al-l |1ph |U 11 - 12 - 2 2 29 1 7 2 - 1
Staurosira venter var. binodis H.Kobayasi Ogh-ind |al-il |l-ph | U - - - - 1 - 4 - - - - -
Staurosirella pinnata (Ehr.)Williams & Round Ogh-ind |al-il |l-ph | U - 3 - - - - 6 - - 1 - -
Staurosirella leptostauron (Ehr.)Williams & Round Ogh-ind |al-il |[1-ph |T - - - - - - - 1 - -
Synedrella parasitica (W.Smith)Round Ogh-ind |al-il |ind | U - - - - - 1 - - - - - -
Ulnaria acus (Kuetzing)M.Aboal Ogh-ind |al-il |l-ph | U - - - 1 - 1 - 3 - - -
Ulnaria lanceolata (Kutzing)Compere Ogh-ind |al-il |r-bi |JK,T - 2 - - - - - - - - -
Ulnaria ulna (Nitzsch)Compere Ogh-ind |alil |ind |U 1 15 1 3 - 1 1 - 1 1 -
Tabellaria fenestrata (Lyngbye)Kuetzing Ogh-ind |ind |l-ph | O,U - - - - - 1 - - - - -
Tabellaria flocculosa (Roth)Kuetzing Ogh-hoB |ac-il |1-bi | T - - - - - 1 - - - - -
Raphid Pennate Diatoms (%5 #it:& TR EEE4E)
Monoraphid Pennate Diatoms (Ei#i&FREETEE)
Karayevia laterostrata (Hust.)Round et Bukhtiyarova Ogh-ind |ind |ind |T - - - 1 - - - - - - - -
Lemnicola hungarica (Grunow)Round & Basson Ogh-ind |al-l |ind |U 1 - 1 - - - 1 15 5 - -
Planothidium lanceolatum (Breb. ex Kuetz.)Lange-Bertalot Ogh-ind |ind |r-ph |K,T 4 6 2 - 9 8 2 11 6 - - -
Planothidium oestrupii (Cleve-Euler)Round et Bukhtiyarova Ogh-hoB | ac-il | I-ph - - - - - - - - - - 1
Achnanthidium exiguum (Grunow)Czarnecki Ogh-ind |al-l |ind |S 12 - - - - - - - - - -
Achnanthidium minutissimum (Kuetz.)Czarn. Ogh-ind |al-l |ind |U 1 - 1 2 1 - - 1 - - -
Cocconeis euglypta Ehrenberg Ogh-ind |al-il |rph |T - - - 1 - - - 1 2 - -
Cocconeis placentula Ehrenberg Ogh—md gl;il” md u 313 77777 - - - - 4 77777 2 77777 3 77777 3 77777 - -
Biraphid Pennate Diatoms (R#i;& X EEZE4E)
Amphora fontinalis Hustedt Ogh-Meh | al-il | ind - - - 1 - - - - - - - -
Amphora veneta Kuetzing Ogh-Meh | al-bi | I-ph - - - - - - 1 - - - - -
Amphora copulata (Kuetz.)Schoeman et R.E.M.Archibald Ogh-ind |al-l |ind |U - 1 3 12 2 1 1 3 2 - 1 1
Amphora normanii Rabenhorst Ogh-ind |ind |ind |RB - - - - - 1 - - - - -
Amphora spp. Ogh-unk | unk | unk - - - 1 - - - - - - -
Cymbella affinis Kuetzing Ogh-ind |al-il |[ind |T - - 2 3 - - - - - - -
Cymbella aspera (Ehr.)Cleve Ogh-ind | al-il |ind | O 1 1 - - 2 3 - 5 - - - -
Cymbella cuspidata Kuetzing Ogh-ind |ind |ind |T - - - 1 - - - - - - -
Cymbella helvetica Kuetzing Ogh-ind | al-il | I-bi - - - - - 1 - - - - -
Cymbella japonica Reichelt Ogh-ind |ind |rph |T - - - - - - - - - - 1
Cymbella tumida (Breb.)Van Heurck Ogh-ind |al-l |[ind |T - - - 2 - - - - - - - -
Cymbella uenoi Skvortzov in Skvortzov et Noda Ogh-ind |al-bi | ind | T - - - 8 - - - - - - - -
Cymbopleura naviculiformis (Auerswald)Krammer Ogh-ind |ind |ind |OU 2 - 4 10 - - - 1 - - - -
Encyonema gracile Ehrenberg Ogh-ind |ind |lph |T 1 - - - - - 1 - - - -
Encyonema mesianum (Kholnoky)D.G.Mann Ogh-ind |ind |ind |T - - 1 1 - - - 6 7 - -
Encyonema minutum (Hilse ex Rhabenhorst)D.G.Mann Ogh-ind |ind |rph | KT - - - 1 1 - - - - - -
Encyonema silesiacum (Bleisch)D.G.Mann Ogh-ind |ind |ind |T - 3 - 6 - 2 - - 1 - - -
Placoneis elginensis (Greg.)E.J.Cox Ogh-ind | al-l |ind | O,U - - - - - 3 2 - 1 - - -
Placoneis elginensis var. neglecta (Krasske)H.Kobayasi Ogh-ind |al-il |rph | U - - 2 1 2 2 1 9 1 - - -
Placoneis explanata (Hust.)Mayama Ogh-ind |ind |ind |U - - - - - - 1 1 - - -
Gomphoneis heterominuta Mayama & Kawashima Ogh-ind |al-il |rph | U - 12 2 2 1 2 1 - 1 2 - -
Gomphoneis rhombica (Fricke)Merino et al. Ogh-ind |ind |r-bi |J - - - - - - - - - - - 1
Gomphonema acuminatum Ehrenberg Ogh-ind | al-il |l-ph | O,U - 2 2 1 - = - 4 2 4 - -
Gomphonema angustatum (Kuetz.)Rabenhorst Ogh-ind |ind |ind |U - - - 4 1 4 1 - - - - -
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Gomphonema gracile Ehrenberg

Gomphonema olivaceum var. minutissimum Hustedt
Gomphonema parvulum (Kuetz.)Kuetzing
Gomphonema pumilum var. rigidum E.Reichardt et Lange-B.
Gomphonema sphaerophorum Ehrenberg
Gomphonema subclavatum (Grun.)Grunow
Gomphonema subtile Ehrenberg

Gomphonema truncatum Ehrenberg
Gomphonema spp.

Reimeria sinuata (W.Greg.)Kociolek et Stoermer
Rhoicosphenia abbreviata (C.Agardh)Lange-B.
Diploneis ovalis (Hilse)Cleve

Diploneis parma Cleve

Diploneis yatukaensis Horikawa et Okuno
Geissleria decussis (Oestrup)Lange-B. et Metzeltin
Navicula cincta (Ehr.)Kuetzing

Navicula arvensis Hustedt

Navicula constans Hustedt

Navicula cryptocephala Kuetzing

Navicula cryptotenella Lange-Bertalot

Navicula difficillima Hustedt

Navicula lapidosa Krasske

Navicula laterostrata Hustedt

Navicula menisculus Schumann

Navicula oppugnata Hustedt

Navicula pseudolanceolata Lange-Bertalot
Navicula radiosa Kuetzing

Navicula rhynchocephala Kuetzing

Navicula rostellata Kuetzing

Navicula schoenfeldii Hustedt

Navicula subcostulata Hustedt

Navicula tridentula Krasske

Navicula spp.

Gyrosigma scalproides (Rabh.)Cleve

Craticula ambigua (Ehr.)D.G.Mann

Craticula cuspidata (Kuetz.)D.G.Mann
Stauroneis acuta W.Smith

Stauroneis anceps Ehrenberg

Stauroneis kriegeri Patrick

Stauroneis lauenburgiana Hustedt

Stauroneis nobilis Schumann

Stauroneis phoenicenteron (Nitz.)Ehrenberg
Stauroneis phoenicenteron fo. hattorii Tsumura
Stauroneis phoenicenteron var. signata Meister
Stauroneis spp.

Frustulia vulgaris (Thwait.)De Toni

Frustulia weinholdii Hustedt

Brachysira irawanae (Podzorski & Hakan.)Lange-B. & Podzorski
Cavinula psedoscutiformis (Hust.)D.G.Mann et Stickle
Diadesmis biceps Arnott ex Grunow in Van Heurck
Diadesmis contenta (Grun.ex Van Heurck)D.G.Mann
Diadesmis perpusilla (Grun.)D.G.Mann

Luticola mutica (Kuetz.)D.G.Mann

Neidium alpinum Hustedt

Neidium ampliatum (Ehr.)Krammer

Neidium dubium (Ehr.)Cleve

Neidium iridis (Ehr.)Cleve

Neidium tokyoensis H.Kobayasi

Caloneis bacillum (Grun.)Cleve

Caloneis hyalina Hustedt

Caloneis leptosoma Krammer & Lange-Bertalot
Caloneis silicula (Ehr.)Cleve

Caloneis truncatula (Grunow)

Pinnularia acrosphaeria W.Smith

Pinnularia cf. acuminata W.Smith

Pinnularia anglica Krammer

Pinnularia borealis Ehrenberg

Pinnularia borealis var. linearis M.Per.
Pinnularia brauniana (Grun.)Mills

Pinnularia brebissonii (Kuetz.)Rabenhorst
Pinnularia brevicostata Cleve

Pinnularia brevicostata var. sumatrana Hustedt
Pinnularia divergens W.Smith

Pinnularia divergens var. elliptica (Grun.)Cleve
Pinnularia episcopalis Cleve

Pinnularia gibba Ehrenberg

Pinnularia gibba var. linearis Hustedt

Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-unk
Ogh-ind
Ogh-hil
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-Meh
Ogh-unk
Ogh-unk
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-unk
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-hob
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-unk
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-hob
Ogh-hob
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-hob
Ogh-hob
Ogh-ind
Ogh-ind
Ogh-hob
Ogh-ind
Ogh-ind
Ogh-ind
Ogh-hob
Ogh-hob
Ogh-hob
Ogh-ind
Ogh-hob

ac-il
ac-il
ac-il

I-ph

1-bi

cccaco

-

K, T
K, T

RI
K, T

RAT
RA,T
RI
RAS
RA

o,U

RA
RB

RAU
RA
P,U

0,U
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Pinnularia graciloides Hustedt Ogh-hob | ac-il | ind - - - - - - - 4 - - - -
Pinnularia hustedtii F.Meister Ogh-hob | ac-il | ind 1 - - - - - - 1 - - - -
Pinnularia lenticuloides H.Kobayasi Ogh-ind | ac-il | I-ph - - - - 1 - - - - - - -
Pinnularia macilenta (Ehr.)Cleve Ogh-hob | ac-il | I-ph - - - - 1 - - 3 1 - - -
Pinnularia mesolepta (Ehr.)W.Smith Ogh-ind |ac-l |ind |S - - 1 1 - - - - - - - 1
Pinnularia neomajor Krammer Ogh-ind | ac-il | I-bi - 3 - - - - - 5 1 - - -
Pinnularia nodosa Ehrenberg Ogh-hob | ac-il | l-ph | O - - 1 - 1 1 - - - 1 - -
Pinnularia ornata H.Kobayasi Ogh-hob | ac-il | I-ph - - - - - - - - 1 - - -
Pinnularia schoenfelderi Krammer Ogh-ind |ind |ind |RB 3 - 1 1 - 1 - - - - - -
Pinnularia silvatica Petersen Ogh-ind |ind |ind |RI - - - - 2 - 1 - - - - -
Pinnularia stomatophora (Grun.)Cleve Ogh-ind | ac-il | ind 1 - - - 1 2 - - 1 2 - -
Pinnularia streptoraphe Cleve Ogh-hob | ac-il | I-ph - - - - - - - 1 - - - -
Pinnularia subcapitata Gregory Ogh-ind |ac-il | ind | RB,S - - - 1 6 5 - 1 4 1 - -
Pinnularia subcapitata var. elongata Krammer Ogh-hob | ac-il |ind |RB - - - - 2 - - 1 - - - -
Pinnularia subcapitata var. paucistriata (Grun.)Cleve Ogh-ind |ac-il |ind |U - - - - 1 - 1 - 1 - -
Pinnularia subnodosa Hustedt Ogh-hob | ac-il | I-ph - - 1 - 3 1 - 1 4 3 - -
Pinnularia substomatophora Hustedt Ogh-hob | ac-il | I-ph 1 - - 1 1 1 - 3 - - - -
Pinnularia viridis (Nitz.)Ehrenberg Ogh-ind [ind |ind |O,U 1 1 1 - - - - 1 - - - -
Pinnularia spp. Ogh-unk | unk | unk 3 4 2 - 1 2 - 1 - 1 1 1
Sellaphora americana (Ehr.)Mann Ogh-ind |al-il | l-ph - - 1 - - - - 1 - 1 - -
Sellaphora bacillum (Ehr.)D.G.Mann Ogh-ind |al-l |ind |U - - - - 1 - - - 1 - - -
Sellaphora laevissima (Kuetz.)Mann Ogh-ind |ind |ind |U - - 1 - - 1 1 5 4 3 - -
Sellaphora pupula (Kuetz.)Mereschkowsky Ogh-ind |ind |ind |S 2 - 3 8 4 1 - 1 9 7 - -
BB
Hantzschia amphioxys (Ehr.)Grunow Ogh-ind |ind |ind |RAU - 1 - - 2 3 3 1 - 1 2 9
Nitzschia brevissima Grunow Ogh-Meh | al-il |ind |RB,U - - - = - - 1 - - - - -
Nitzschia palea (Kuetz.)W.Smith Ogh-Meh |ind |ind |S 1 - - - 1 - - - - - - -
Nitzschia archibaldii Lange-Bertalot Ogh-ind | ind ind |U - - - - 2 - - - - - - -
Nitzschia linearis (W.Smith)W.Smith Ogh-ind |al-bi |r-bi |U - - - 1 - - - - - - - -
Nitzschia paleacea (Grun.)Grunow Ogh-ind |al-il |ind |U 1 - - - - - - - - - - -
Nitzschia tubicola Grunow Ogh-ind |al-l |ind |S 1 - - - - - - - - - - -
Nitzschia spp. Ogh-unk | unk | unk - - - 1 1 - - 1 - - - -
Epithemia adnata (Kuetz.)Brebisson Ogh-ind |[al-l |ind | T - - 1 - 1 1 2 3 6 4 - 1
Epithemia sorex Kuetzing Ogh-ind |al-l |[1ph |T - - 1 1 - - 8 - - - 1 -
Epithemia turgida (Ehr.)Kuetzing Ogh-ind |al-l |l-ph | T - - - - - - - - 1 3 - -
Rhopalodia gibberula (Ehr.)O.Muller Ogh-Meh | al-il |ind |U - - 1 5 71 1 6 - 1 - 1
Rhopalodia gibba (Ehr.)O.Muller Ogh-ind |alil |ind |U - - 2 10 2 1 4 3 9 15 - -
Rhopalodia gibba var. ventricosa (Kuetz.)H.&M.Peray Ogh-ind |ind |ind |U - - - 1 - - - - - - - -
Rhopalodia novae-zealandiae Hustedt Ogh-ind | al-il | ind - - - - - - 1 - - - - -
Rhopalodia quisumbirgiana Skvortzow Ogh-hil |al-il | r-ph - - - 1 - - - - - - - -
REHEER
Surirella linearis W.Smith Ogh-ind |ac-il |ind |U - - - 1 - - - - - - - -
Surirella splendida (Ehren.)Kuetzing Ogh-ind |ind |ind |U - - - - - - - 1 1 - - -
Surirella tenera Gregory Ogh-hob |al-il |l-ph | U - - - 1 - - - - - - - -
TaHtEE
Eunotia bigibba Kuetzing Ogh-hob | ac-bi | ind RB - - - 1 - - - - - - - -
Eunotia bilunaris (Ehr.)Mills Ogh-hob |ac-bi|ind |U - - - - 3 - - 4 2 - - -
Eunotia curvata var. linearis (Okuno)H.Kobayasi Ogh-hob | ac-il | I-ph - - - - - - - - 5 - - -
Eunotia duplicoraphis H.Kobayasi Ogh-hob | ac-il | I-ph - - - - 2 4 - 2 - - - -
Eunotia formica Ehrenberg Ogh-hob |ac-il |I-bi | T - - - - - - - 1 2 - - -
Eunotia gracialis Meister Ogh-hob | ind 1-bi - 1 - - 2 2 - 3 - - - -
Eunotia implicata Noepel & Lange-Bertalot Ogh-hob |ac-il |ind |O - - - - - 1 - - - - - -
Eunotia incisa W.Smith ex Gregory Ogh-hoB | ac-il |ind |O,U - - - - - - - - 1 - - -
Eunotia minor (Kuetz.)Grunow Ogh-hob |ind |ind |O,T 2 18 4 2 6 16 2 18 14 9 - 1
Eunotia pectinalis var. undulata (Ralfs)Rabenhorst Ogh-hob |ac-il |ind |O - 1 4 - - 1 - 1 - - - -
Eunotia praerupta var. bidens (Ehren.)Grunow Ogh-hob | ac-il | lI-ph | RB,O,T - - - 1 1 - - - - - - -
Eunotia veneris (Kuetz.)De Toni Ogh-hob | ac-il |ind | T - 2 - - 1 2 - 1 - - - -
Eunotia spp. Ogh-unk | unk | unk - - - - 1 2 - - - - 1 1
7R AR 0 0 0 0 0 0 0 0 0 0 0 0
HER~TR/R A Al 0 0 0 0 0 0 0 0 0 0 0 0
TRRAERE 0 0 0 0 0 0 0 0 0 0 0 0
YAR~TRR AR 1 0 1 6 8 12 3 6 0 1 0 1
KA 199 211 203 199 194 190 147 195 207 149 22 44
H LAk 200 211 204 205 202 202 150 201 207 150 22 45
R#l
H.R. © Hi B 10 2 G DH @ KFA A S IREEITH Y B it C.R. t #itZKIT R % sk
Ogh-Meh : #/K—{H/KARE al-bi CETIVAY MR 1-bi BN/ ]
Ogh-hil  : FHIbFIEERE al-il CEFT IV MR l-ph s kAR
Ogh-ind @ BHAEMEM ind : pHAEMEFR ind KA E AR
Ogh-hob  : s PR ac-il AR TERE r-ph s KRR
Ogh-unk : BRI ac-bi T VAR r-bi L BRI

unk : pHARH S unk KRB R

RIRREER

Tt B IFREERE, K R~ R IR, M o IR, N WIE R IR AR, O ¢ EYEH A A AR,
P @ @R (DL I3, 1990)

S AFEEIERE, U JRSGEISTERE, T : AREAKIERE (Bl k13 Asal and Watanabe 1995)

R : PR (RA D ARE RB: B#, RI: KRR N i - SN 1991
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22 ET D, EFEMEIT. F/KAEN THEMED Gomphonema parvulum, 4117k @ Aulacoseira italica 3% 412 #1
#920%. FRAKRE M CHEIRIEH A 25 42 FE 0 Eunotia minor 23#910% & %8 L, KM TH~ R M) ITEERE O
Meridion constrictum, Planothidium lanceolatum &% 5,

T GBI E14-3) BI/KAEEEENME S I 20, AR + E KBRS 2, FEEL, i IEKME
@ Aulacoseira italica Z3%J30% B HT 2 T & 28 E U, F/KRSENE THZEMED Gomphonema parvulum, 7K 4%
THI~ RN ML) FEFEFE o Planothidium lanceolatum 2% 2 ££ 5,

68 GEHEF14-D ka2 s, RAREEENMELSTSXKD1T/20, #fialk TE &4 U & Aulacoseira italica
WBABT 5, FEMETIE. FHKARE M D Amphora copulata, Gomphonema parvulum, 7 IR i@ # Af 25 4= f
Cymbopleura naviculiformis, Pinnularia gibhaZE 2 EEH T 207 < IZEET % H DT,

58 GREIEBB13-1) 12725 & HEL (kKM Aulacoseira italica 3#J55% E 2T 5 Z E WM TH S, Z
FUTHTREL T, /KA E PERE D Gomphonema parvulum,  #F (k7K P THESRAE 7 E 448 O Staurosira venter & & £ 5,

4. ERETIREERENE, A7V U ME, i+ BERKEE~ + Bk EE M 5 b D Wid%
PET B8, EEMOERII T OMEIES12-1& B OEIEF10-1& THENRER S,

B R S12-11F, KM T~ TN IR M )1 S A2 FE o Meridion constrictum %3#J15%. [F] Diatoma mesodon %3]
10%. Uf1E7K 4 @ Aulacoseira italica 23 #920% & 2 3E9 2, ZIUTRKWT, §1HE7K % D Gomphone is heterominuta,
TR AN E M CYRIRIE A 75 A= 48 O Eunotia minor, 7K A& P T &£ D Ulnaria ulna,  Cocconeis placentula 55 3
H9 5, BHES10-113, FKRE M THEMD Fragilaria cf. perminuta 23%120% & £ L | FiK T~ Rtk
111 FEFEFE D Melosira varians, Meridion constrictum, 7K A& £ D Gomphonema parvulum 73% 31 31#910% FE
H3 3, £7-. H/KREME THBE M D Achnanthidium exiguum, Navicula cryptocephalas &£ 5,

(4) e D

FEREHE SR, BIKIRT, MEF TEEOEEEZNA 7+ > TH AL B DL, BEROXHINKER S D
ZRT, WINOREN S BIEMMEAITELRT 500, b ERFIREIT S~ PPN,

REEE10-1, 12-1Tld. EMMEA OEHIEL, 135 U TERMITT A 2EE OEERNE SNz, &
FEHRIIARIEMOBEGEL, THENLET S, TOMTIVTIIINIE N> /FE 2FIEIF I8
& hF/FRE. P /FE. bR ABRSENRDOLND, BERERIDRL, HYE. 38 vy sy
Bl VRN GEFEIDINICRHSNSEETH S,

MBI F13-1~15-3ITn T TIEMME A E ICEH U, BEMRDEUT 2, WINbAREH OEIENE
<, AFTHENRBESEHL, KRWTTFHE N2/ FENZBOONS, ZOMTIE, TTT7IVIE,
DIVIE. IRITRER-TYYE. ZLVE-FVFE NFU/FRE F/FE. brUaBEEEES. £
ERR S 13-1~14-5I T CIZEIE. VAR, IVBEFLLLLEDEND, BEAMLH TIEA xFL vy
UITYRNE<EHL, AYE. Aoy oRE. vURL IEFREEMED,

(5) tEMHEEBREDR

FERZH 6 K, BUKITRT, Bk S I3y ERAI RSN, RFREBML TR THD, LirL,
BB 5 15-1014-42 BN T, BEEED DIz,

I FROWEEN SWiET 5118 GIEES15-3) Tl ¥7 @RI VERENDTNIRED 5NHITEER
W, Efo10/8 GlkiEHE15-1) TlRIAVEOEHNHEN S, Y7k, ZAZAFEEEODT IV, A FIY
FFHER R EBRDSND,

9 GAREE14-5) TR THAPLIVBERENDITNCASNZM, 8E EE&ESFI4-4 TlIHEUar
JEDEMMNHENLD,

o6 E GREHERI4-1D) 58 GUEEE13-1) TRIAZEDOEHMNHEILDHOO, BRHELKIZ DN,
48 ™ GlRIERE12-) TR IFHERPIVE AAFBRENEDSNS, 48 B GURES10-D T,
AT GURIEE12-1) LR ERNA SN, £ B0 REbD I M I, EROE
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M B A B EERR A R 5 N 5. Zodiid, Elas e s 7e CEGHBF 22920 Bl
WH5N5,

(6) BRNH

fERZH T RITRT, 4 EHLOBERERFEANERR & UTERRL 2RO D 6 1 [, %L
DA =) I DRITIFE S Nz, BRGNS 13 BT OA XA Y OE VE L, w370 5R (L%
DYIITIIVI, TFH, VIE VA FRL XFFER. FNY. TRURL IXF I /F YYIRL A
FHFF TR, vYF, VIFIVELE U O, BEAOATFEY N, BILATORE, AF MU TE-
IR, ARZY, A %FL 2 7VE RYIVAE. Av VU THR S X@ TR hTdTYIN A
FrFUVYTRE, XA/ AVT=Y)LRA/ AV T =Y/ AVY LIFRIA AV TH), FPL2 08
—NEATFIE-—FF 54T/ UAFF2 Lo, AIVE I X2+ /FEHE YR 2UFL
YU IR A XAV Y alg PARE N HRFXFIELE, IS TR 9T6MEOfEE, RPIRE 1,
AIRESE 8 fiEl, ANEEY) 2 fE R S N7z iE, KM, BRAUM, RO, #EH, BERAaShEasnz. Ur
I BB BV D REEYEAR OB HIRI 25T,

1072

ARA LR (RO Y PR A SNz, BA 9 N (NIFES A, BIVATORE, A4 Y
FE-MUSTE IVZVURE AYYUITHEL bUIVYN A UR BURL OxRE) M44EnkEE N
Too HEALRORMEML T, E-FEEYO YY) THRPRDL W, ZOEN, KEY GRAVKIZE S
L. WEYEERIKPIIEDEY) OFF b U E— MU TR, K- FEMEY GRPKITEA L, KIIZE<
¥ (B zRMTEY) ob)lianlg kY RAVKICERE U, 88RO —FRAVKIR 2 22 S iy T2
[UPICH 1Y) DI 7 Vg, BE-HKEHDOANTFESY T, BE-—hEEY O IR, 2 OXER ENHER
Iz,

4ETEB

RERL1253HEH (XY, BITIVI, VU@ VA FRL RFFYER, FNY, S XF, 5 /F, vV
PR ATHFIF TR VT UMM, =7 ) 68, EALINER (VAT O A 1B SV URE,
RENAJE AYYIITHRL TR A rFUV IR, 23/ AVTH, FPLO0H AIVE UK
OXJE, AIFTUE 208 SNz, AR, SARICRLMMHKEROT T 7))L, I XF0, K
PIBEEITER T2 XAV, VU, VA FR FNY, 57 7F, YYPRL ATV FIFTRE, VY TT
< UACHE, =T b O EoREARE. v ERBREDBARENERI N, BEARZ. BE-PEEYO T
VU THRNRBEZNEN. KEMEHOEI LT OE. IV VB RYIVAE BE—PEREY O O RES,
L DI W DRRIIS EITEF T 200/ A THENHER SN,

4B LEB

ARARLHRE (BOJIVI, T, VTR VA FRL XFYER. FNY. TRURL 5 F, vvY
Bt 79F) 60, EALDEEE (1R H, 1 3%FL KYIVARE AvVI 798, S XE FTE. b
FUVYYRE F3/AVTHE, FPLOHE I X2F Y EME UR Y7 IVTRL A XU Y 2,
TORE NG FIRA X FIELRE 493 BB SNz, KA, MAHAERD 7 F %0, AR EROY T 7)) X,
MRS ERT T2 U, VA FFL FNY, 5 7%, VY IRL IYFREOTEAE 55
@7 RURR EOBAENHER SNz, BRI HKEN ORI INABIRDEZ <, B YU THRNK<S,
ZDEN, HAEEDOA X AT Y 21BN <HERSNDKDT25, KEEMI, 1KY, IX2F /¥
s HERE S 7z,
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F6XR I/ KEKRBEMEIEXDEYIEEBREMTER

#w 4 518 6/ 8= O 10 1B
HHES 10-1  12-1  13-1  14-1  14-4  14-5 15-1  15-3
A R E A E AR EE R
ARNEA R 5 - - - - - - -
2 HiF 10 13 2 1 1 4 7 2
Vg 5 4 27 11 114 1 89 -
TP REAAKR R, 5 1 2 - - - 1 -
AF VXA 5 - - - - - 1 -
e =i 12 2 12 3 6 3 9 1
N1 =7 2arit 1 - 1 2 3 1 2 -
BT 3 3 4 2 4 1 2 1
A R E S E RN
ATIEARE 2 - - - - - - -
b 4 10 2 1 5 12 5 1
EDg 5 4 19 15 96 7 88 1
Y 2 - - - - - - -
B 14 15 14 2 14 5 27 3
& &t
A R HET S AR A EE R IR 46 23 48 19 128 10 111 4
A B HE B B B R B 1R 27 29 35 18 115 24 120 5
W F 73 52 83 37 243 34 231 9
HEc4ARA
A B 5] % - - - - - - -
A BB A 5] * - - - - - - -
AAX & S| * - - - - - - .
¢ LOfRE A D HY
ﬁ SEHMRa IR AR A BB B A LA
ey ¥ 8 EB 51 (13
Z=m) & B A4 b= 4 2B *
Lk wr %Y # & EHE
LAY 1 D ¥EFR  xE > 4 F AR
— W E=# = E# A B# I % BA 5 5 5
2 ]
207.0 Y —v ([
1A
~ =1 + |+ [+ + |+ [+ + |+ |+ + |+ s % [*
= + |+ + + + [+ +
=t + |+ +| |+ + |+ +
=t + |+ + + |+ +
gt el =y |
vZ| o || ole D1 1
1 g = =3 + + -+ |+ +
12 13- v:l 75
aassor™ 1 .
0 50 100% A0fE R

F14R I/ KERBEIHER (CH (7 S EMERGHE
HBRIE, 1 PRI R R, 1 R R S BB R R DR 2 K & L TH R TR L2, 725, @13 1 %A, +1d
L00fE A O RN TR S N MERE R R T, 72, LRI OFER * TR,
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BTR I/ KERBEWFHBEXDERITER

AR EBGL N ABEE | 4BTE 1012
AKX
AR X 3 B 1
WV ¥ e 1
9 1
7F BE 52l 2
19 1
YR, =3 5e 12 17
T 1 13
I )%F REFlT HER 2
a1 9 1
~ A A i1 eI 2
1%y 3 4
XL % 5EE 2 1
Tk 4 10
ANYZ S i1 g 1
IAX 57 9 1
27 )% ¥ 5ET 4
%y 1
YR a1 e 26 7 4
LIHXRTXT)E 53 g 1
Vs ¥ A 1
Y7 T~ Vi Ll % e 1
1% 1
=Uh= ¥ B 2
198 2
N + + +
A + + +
ADH +
X
NTFEL T B e 1
b AV TE RE 512 2 8
Tk A 1
FHNFE— NS E i1 e 1
Tk 3
ARTY i e 5
AxF} R SEF 4 16
T 1 4
VG R e 11 3
RENAE R 5e 176 9
Tk 65 4
HY VTR ES SET 138 119 46
9 7 12 65
IR RE eI 3
vl R SEH 13 4
9 8 3
NErANavra T 5eT 12
AUV )R T i 9 1
) A THE % a1 e 2 4
XA TSE % ¥ 5eT 1 1
A& i+ SEE 3
198 5
IR AT T SEIE 7
N % B 1 2 2
1398 1
TUE Rk SEIE 4
Yo7 F Fi1 B 8
ARy =g, R 512 26
W 16
D= R SE 2 2 2
NG HIRA R TP T eI 1
AP TU)E RHE FEIE 1
ENEESES 5 1
ENEEES 2 2 4
ERtE 2
ey + + +
BEH + + +

HERPOET L, B 00cclZF ENAFEFELEDOE LR ZE T,
H)RT A TRk R A Y =V VR )R = R AY
WXLV XAV —~EATF IR — AT EAF TG
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KEEYLEE DT E

(R7A)

« 1 X} (Cephalotaxus harringtonia (Knight) K. Koch) - X A VvEA X V&

EOWHASBREHINE, BBM, EFE5IEEX25-5.0cm. 182.5-4.0mmfEE OIE T, Jeimifid stk
WWELSRD, EFZRUNDIDITEBICHED, BE (RITEET2E2) 13Uk, #A3&ES9.5mm, iFE
25mmfEE T, [EE & ETBE RIET 5, B LEIEZEH L. BEITIEH O MmN B A OIEL WRALHESELSIT 5,
- A=7)V2 (Juglans mandshurica Maxim. var. sachalinensis (Miyabe et Kudo) Kitamura) ZJVI &2 )L 3

J&

Bkt E Nz, BEf, KI24.28mm, 1§26.23mm., JEX22.16mm D JEEAR SRR, 1 A OB 72
DHECND 5, BIIARE, B<EET, REITIRSANTHERDFZEVEEAED, ZDIDL TV,

- B )X (Pterocarya rhoifolia Sieb. et Zucc.) ZILIRHTFIVIE

RESBRHINZ, KB, &3 5-6mm. £6-7mmiEEORERAE, EEICKEWENRZEERSH O, Al
HIZLI0AFEE OBINHERESEDELANT 5, RERIIARE CRAITHM,

- 77 (Fagus crenata Blume) 77 77FJ&

REMRH SN, KEA, £ 1ecmBEO=BIRIME, =#I38i<. MM, REXREICCEHET,
< < WA ZRAER 23D B o
- 7 7/& (Morus) 77 7%

EFARmENz, KEfA, ES 2mm, F1L5mmBEE O =AREEIME, —RIESHREINE T, MAIEIc
DR, —UNBAIT, ARG 287D, REITIIMA/2E BN H D 5D,

AHIRIZ AT D7 TEIE. P27 (M. australis Poiret) DO/ (M. albal.) »d5H, fT
DFARFAMEE TEIZRIC K2 MEDOHHNIRHETH D720, VIRBITELED TS,

- 7 X/ F# (Lauraceae)

RREFTFOMARHE SN, REIIEBAE, 81 omBEEOIRE, HEIIIIR 2 mmEE O MO REEN
HO, RMEHEET D, REIFTCPHS, REFZCOEETERNH L, REN TEALETIL KEH, 7T
Bz S35 T mmEEE O, HEIBIITPPR M T AN SIE U ELEWEND D, MHEORF TED S, WA
WERE S AmmBRE, MR < REZHEMA, WHIMmR, Ao m ST FIRRTH L AE2EET D
&. 775 F v > (Lindera praecox (Sieb. et Zucc.) blume) % > I77/N1 (Lindera obtusiloba Blume) I
Bk 2 a[ReENE 2 51 5,

- Y& g (Actinidia) Y% % ER

Hroati g, BEA, £X 1-1.5mm. i 80.5-1.5mmEEOW ML > LIRFEAER, LI RYE To0
T 5, I, REITIIH - BHBOMENEMLUMAEBREZ R, A& LR L Fs (A
arguta (Sieb. et Zucc.) Planch. ex Miq.) &OB/NRTHBHENE, IXFZ Y E (A polygama (Sieb. et Zucc.)
Planch. ex Maxim.) \ZHKT 2 algEMENH 5,

- F)\% (Phellodendron amurense Rupr.) X 71 >®FNYJE

B (NRE) i iz, Bfaf, £4.5- 5 mm, 1#2.5-3.5mm. /£ 1.5mmFRE Do 1 7a FRULIRA,
R B IERE <, RIEITIEE < 7R & O B EERDBLS T 5,

- 7 RIR (Vitaceae)

BT oMK I Nz, IKEM, TR SIEE3.5-4.5mm L E QL EIIIA T, MBI EABIIE. HEBiX
M <HRICRDEEDN D S, WEEHZRBL, BHIETHR LD () #rsEpcEnLl T k4
mmEE, WHOPLLFRICESEDKEIL. EX1.8mm. B0.5mmBEEOH L, MAISE<EL<, B
AR,
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- I XF (Swida controversa (Hemsl.) Sojak) I XF8 I XF@

¥ (NRKE) ool aniz, K&t ERA5I3EI3.8mm. 25 mmiEEORERkE. Ik E <#E
WL D B, NRKIFHEL<, REITIEZ—FT 2 1 KODPELE EWEE S, DRENWIEDEAES. BRI
FEILALFT EE18mm, BommEE, 2E2BMT SRENHERIND,

- %5 /% (Araliaelata (Miq.) Seemann) W IF¥E%Y 5/ F/E

B (WRE) sz, IKEE, X 2-2.8mm, [E1.5mmEE DR mERYEA R, BHIZIZELRK T,
Fromil O8N d %, HHIZIIEADRWIENED, KM,

- F (Ericaceae)

Bt Nz, Bmr3RE6E. B 2mm. 80.7- | mmEEORERmEN - BAEMER ERER. BT
ARRIPAE I TR F. &IIIBROBRN D 2, BEMITIIME OM B BENESIT 5,

AU FFTJE (Callicarpa) 7 <Y X T F}

¥ (WRE) omAsmtians, KEER, £325mm. £ 1 mmiEE O mERBEINA, & EIZILAA
HO. EHEPRITOPED. BEAANISEBHL. MEeE=HA K. TRBONEE D TH TSN ND,
BHEL TV, BEFPONREIZELS, LOHNNDH S,

« Z74%F (Clerodendrum trichotomum Thunb.) 7 <YV X874 FgE

¥ O(NRK) omFsmiiahiz, Kef, ERA5IEES S5mm. E4mm, JEX 3 mmiEE QLI THI
MBS =HA®, Brid&E42mm, 18 1 mmBEE, HFEILAH 0, BEISES THREAICRREEHT 5.
R O—umIIIRHTEBROFEFONDH 5, NERIZESFEN, HHIIIRKEZHEEERNH D, EEHEREIZSP
i,
< V75U RFE (Viburnum cf. plicatum Thunb. var. tomentosum (Thunb.) Miq.) A1 AXIRHTXIRE

Bt E N, K, EI42mm, #3.2mm. BE 1 mmEE OO FEARFE Mg, & EHFR LI
IRANSTEOFEWHEEN S 0. IO RHAEHREN D D, R,

« =77+ (Sambucus racemosa L. subsp. sieboldiana (Miq.) Hara) A1 A XSR =T hdj8

B (MR Pt hiz, K@, £E 2-2.3mm, 1§ 1-1.3mm 2 E O s A FIHR, &3l
NH O, BEOEFREEIHEZERT, EHEC0R0, BHERIEFR LN RN H 5, NREITORM <,
RN ISR FET D

(FLA)

« NTFEHFH (Alisma canaliculatum a. Br. et Bouche) FEF HEH A ES TR

REMH I Nz, KB, BEX1.2mm. 1E0.8mm fEE O Ak, AT TR, HHiCEOHE
N L ARED, REIZMWHRTHICAZ LEOEFINET THR D, BFEEER, ££0.5mmfEEO# UK
IS S 72 AR TR, MR I3 < BIR T, RIEITIMEE DM 7248 B BEkBL 519 5,

- )l Ofg (Potamogeton) bJLA T OF:

REIBHI N, BKBEA, £X25-35mm. f@L5-2mm. JEX 1 mmFEE O 0w 7x JE FR B IR A,
TEERIC R 20.5- 1 mmFREE QIR OTEFEEEAIH 5, AR OIEHFR LITRWE SRS D, ORI 1 Eo
RPRZEGEN B 2, REIFHHIKR TS 5D,

- A4 MUSFE-NU S E (Najas oguraensis Miki-Najas minor All.) 1 /NZERA NTERE

st I Nz, K@, KI3.2mm. 20.5mmfEEOsHREMRAMEK, mimidM< iz, BRITEES
WO, RENCIIEE OB BEERITHEFT 5,

- 1R 27 (Aneilema keisak Hassk.) W75 E1 R7 V)@

BroamEInse, K, £X1.5-20mm. & 1-1.ommEEOEREFBERBANR, FEiIiAand o, E
HEFES, ST CHEEOEFRRE LIZHD, KI—MEOEWHEOMAIIETLT 5, FEEFIZsN,. K|
1M O/NLPBIET %,
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- 1 %% (Gramineae)

RENHRINZ, BREEROHZEHHEZ L TVW5, K-KEE. EX1-1.5mm. £0.7- 1 mmEE
DREYR — FARERIA TE AN D D AR T R RS TR 7R O B AR 2HES T % .

- 27 UJ& (Sparganium) X7 U

RESRHI N, ®-KB6A, £32.5-4.3mm. ££1.5- 2 mmiEE OHSE-BIIA, TEHIZOPRD, T
Y. REIFHEARIR CRMITITEADBESDHINT 5,

- ™Y IVAJE (Scirpus) H¥vv U FHE

RENRE I N, KE-BEA, B 2-25mm. ZF1.8- 2mmBEBEO L > RILFEIIE, THEIZRD.
FEI U CRIBHR DAER - MR OB RN B 5N 5, HHIEH#H LSS, REREIOCRNH 0, AHAR
BORBEBHR R N FEE T 5,

- 1) Z79F (Cyperaceae)

RESBH SN, RINVABUNOEE LEROHLZEREELZ L2, ¥-2B0a. L XRELE=E
REOIE, £20.7- 2mmRE, [EFORFETMIIO0MY, AU, FERMIT G — B D &
%, £X1.2-1.5mm, 20.7mmFEE O =B EIIIA TREITIIMNSERBENERA T D, vV U YR
(Cyperus) IZRIZEMAES, B 2mmEEDRFERL > DR TIEEFOHEI I 2IR0, REITITAH 72548 B 5
Bradox5D<, AF BT YA (Carex Sect. Carex) ., ££0.7mm 2% O HIYHREE =B CIEEICIZ=
AR OIERFLL B S\ 1 J& (Eleocharis) 12D EAKIL ENA LN D,

- 2 XJ& (Pilea) 1 57 U#

REMBH I Nz, KEBA, BE 2mm. B1.2mm R E ORFE/RIEMFREEIER, TAE, EBIEeeoR%,
TR R VAL I TG 7 R ZERE DY E T 5,

- % 5J& (Polygonum) % 5F}

RESBRHINZ, KEE, EX35-4mm, £ 2 mmiEE O =BIRIEIME TETICENRD, REITHE<E
5L, REEHHAHEBEENTEZEL TS5 DL, VYN (P thunbergii Sieb. et Zuce.) 125 KD, B8 fa,
K& 2mm. F1.3-1.5mmEEDOAADH 2 =HIRIMAT, EMICKBEOEFH D, REREIPOPFHET
iRMH B, 1 X5 (P longisetum De Bruyn) 2Bl 5EAS, £X2.5-3mm. £1.5- 2mmiEE O =BIRIEA
PIART, FEERICIKBEOER H 0, REREIIIARSHEEERESH D, R N7 5 (P pubescens Blume)
WD R ENRA SN S,

- N IZ YN A (Dichocarpum trachyspermum (Maxim.) W. T. Wang et Hsiao) F>HRUFEohxy

JE

FEFSHRmE Nz, e, £20.5-0.7TmmBEEORERE, FBEIFE<, RmNEENEML T 5D<,
A MFUVTE (Hypericum) F hF UV T

HEromlianik, 2efa, X 1-1.3mm. £20.6mm fEE OBIREABMEK, mumidmneiil, fLRmic
TR DM EIT K 2 /s B B BLS 9 5,

CRAS AT =)D AV T =3/ AV (Chrysosplenium grayanum Maxim.—C. flagelliferum Fr.

Schm.—C. japonicum (Maxim.) Makino.) 2F /&3 ./ AV IE

Byt I, B, E30./mm. R0.5mmEEORME, EiiZLs, EI»SETLIINTTLEARD
MM DD, FHEIFIELS, REIFETHERYS O, FEEEMEE T CTHE I N2 FEE ORM /2 FLENR/ N SR
BET D,
cFoAVOE-NEAFIdE-FF ¥ FIE (Potentilla—Duchesnea—Fragaria) /\ZF}

¥ (NRKE) DRt Enz, wKEE, £0.5- | mmBEOPPRELRER. NREIIE<ES, KM,
- X2 V& (viola) A3 LF

BroMHI Nz, wKeEE, £ 1-1.3mm. £ 1 mmEE OJLBIIK, EFIZR000Eihd 5, BT
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MO RN D2, ZEITIIHSANCES | KORGHRND 2, FERIIE <, REITIEHEE DR /RME 8BRS
FLHIS %,
- I XaF 2R (Ludwigia cf. ovalis Miq.) 7 HNFRIFa I8 FE

g, KR, £30.7- 1 mm, 20.5mmiEE O, EIBOEWELOLITEND 5, T8
AT I, BT, £0.3mmFEE O = MK CHERTIR ORI < R R IR O M AT & B s
4 H AR DSBS %,

- 7 K (Araliacordata Thunb.) Va¥#% 5/ F@

¥ (NRE) wifiEnz. wKEeE, S 2-22mm. 18 1-1.2mmEE O LIRINE. B33
BEARR T, FomdRERICH S, RESHERR TR OB IR ST 2,

- EUE (Umbelliferae)

REIBHIN, KEBA, X 1-2mm. 1§0.5-1.3mm. JEX0.4mm f&E O fFF — o w724 A,
REZHEHIR T, BBl EEmITIIBEDOIRAEWEND D, ZOMICEEH TRBEOMENRST 5,

- B2 2V IR (Primulaceae)

Myt snk. KE6a, 1lmmEEORIEE,. BTHIZES THAR, 2R ABIRRED 4-5 A,
REm IR AN #E < 7R D BEIR T, B LD RAMSEICARIE DN d %, RMHITIE5 - 6 A OMAIT K 2 H
JAS EIELTLE Iy SR
A X3P ajE (Mosla) >V E

REMRH SN, K- IKEE, P£1.2-1.5mm 2 EOBILINME, EEICEIWE2H 0, FRICTHOTNITZEM T
%, REIFCCESHELS, REFTE S KE S ARBT2HEEERDH 5,

- > OxJ& (Lycopus) >V F}

REERI/BREINZ, KBM, £ 1-1.2mm. £20.5-0.7mm & O =FIRIAEIIMA, FHZES T mAnicmE
0.2mmFEE 0BG R, WRORNH 5, BHOEPHR LIZSEEZZL, EZUE TREMEOENSD 2,

« N\NFHRA XFELFE (Tubocapsicum cf. anomalum (Franch. et Savat.) Makino) FZAFINY kA4 XFE

B2 SNz, IKEMA, %2 mmiEEORETERBIEE. L0 < Nl d %, kR
V3R Ro KL W B ALK H BER A © AL PR ICHEE T S,

- AIFTVE (Patrinia) I F TR}

REMBHB SNz, KEA, E32.2mm, EL7TmmEE O RFERINME, BHOERKE LICERND D,
ZOEMIIFELALND D, WHIZDODOES THRIZFER, RAENIIIMHz BB D 5,

RHRSE)

REFEBGA, £I55mm, E35mmBEEOHIIE, EEHICES Imm, FLommBEEORWNKEL, T
MDA 5 M.

F8X I/ AKERBEMIKIEREIMOBERTEER
(7) HERE ERRTE e

B B B (S A 3
B TR R 25 8 RITRT. AWM. & THKE W1 g;{g 2
W2
IREERS T 40 KRE (TR - 27U - EVLVE - b W3 T )E
=L
FUTNE) CFES N, 5RO R e S —1—
e = = W6 U :U%
HEZELT, 4 W7 * U s
- 7FJ& (Fagus) 7% we 1
W9 r ) 8
BELM T, LI B E 7 AT 2 - 3 s W10 gié‘/ﬁ 3
W1l 1
WAL THIEL., FRAHETREZRT 2. BEO Wiz SIS
T . OB . e F%No.1 FxVUafg *
I T e o *
L. BEFLIZSH AR~ BEEBR IR I BT B, SO AL FNo 3 BOER :

EIERME WAL SRR O b OM S A R L ¢ IR ERH
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£ThH5,

- 71 (Castanea crenata Sieb. et Zucc.) 7FHE7 UJE

BRAMT, fLEEIE3-4%. LB TRBMICERZW OB, Wil L 72235 KAIRICESIT 5, EEITH
FfLaA U, BEALISCERICEST 5, BRI FEME. 350, 1 -1581E 5.,

- B L& (Magnolia) £Z7 L %

WALM T, ERERIPHE~E <, W T3 AR ZHMHE~2AF, BMBXIO2 - 4 BAKHEAMICEE
L THIEY %, EE DS MEBEIIHEA G, EETHEEAZA L, BEALIIREBIR~MFIRICES T 2,
MRVTEAME, 1- 2 MAEE. 1 -40MiAE S,

- hxUaJg (Fraxinus) €71 E

BREALM T, FLEERIZ 1 - 371, FLBEA CTRMIZERZWM Db, EREOEETHM E 7213 2 @A mic
AL TEAIL, Fmficmmn-> TREHNS B 5, BEITHEEAZE L, BEALIRARITEST 5, HBEHH
WEEME 1 - 3 A, 1 -30MifE s,

4 I/ KERBEHHEXDERF & HIRE

(1) BR&EERER

AP X SR BE T R CEISR S 72 B OREEIE T 2 145813, UN ./ AR BFO L1 2 B Fr i fE 12 okt e X 5 Al ek
NH5D, AR LzLDIT, I AEHOHT DB EIEFAHHEEE SN TWSA, ZHUT IO E A & Rz
O+ HETH & OMICHER I NZEERHZIEL TWd, EAROBKFEMRIL. 13,0004 6112 & 0, +HEHD
BEAKRAEARIZAI5,0006FRT E SN TND 2 EMN S, T/ KEBFO N T 2 B 132 O D & % R K U 72 B
ThHaENHEEINS,

SEOSHTHEEETIE, ZOWEEBBEXOCWEOE FICHET 2R EES IV MNEOL0 NS, R EE
RTHILL0004ERT 2R T Mkl (BEEFEO /M) NEsnTns, Bl LZENERE2ZETIE. 10EHD
MRl 3 sAVRTEMRIL. FIFI0EOHEBERZRL TWEAEERNEWEEZ LGNS, 148510, T0
JEA L EEEE TR R/ E X D WENEEK T 2RO ~HOHEY L EZSND I NS, 148 O HE O Hifg
FRIZL0EHE TR S N FERBIEMITENEE A 5N S,

ZZT, O —DOHFMIEETH 2 As-K OFERZMHER L 2z sz, kIl I A cid, Hs
KT Z AR @A RIKILFTZ 210/ LD & EALICHE S BL TWSIRWED 53, KILH T A HOR0m
W6 EROBERLKILT T ZDREITEIL. AsKDKILUH T ZADEHRIC—H L, INS5OERNS, RHLS
DIELL LD ET. HEFERFIC AS-KICTHET HKIUT T X 2B ZALTHBLZZ DM E I NS, THDE,
10EHEFERFICIZ T CICASKISRRIR L 72 Th o= EE A 5N5S, As-K OBRKRFEMRIIEFE TLOGEREE I N
T2 (ATH - #iJE 2003) Z &5, 10N As-KEKLIE &9 2 2 &3, 10 T oM TH S N FAE &
HBFFELRBRVNENRD, I5IC, —HOB/KBREZRTEASNDI0ELEOLLE - 12/ - 138 @E) Hicd
As-K DR THREBIIFEO SN2, Ladt> T, WHEEE 0148 O HEfEIE. As-KBEIKDIETdH - 7= mTREMHEDYH O,
BEZSI0EOHBEFERITENVWFEREZZ TR, BB, 14NN KBEOILHT 2 B OB g Tkt X
N5GE, FOBEEOBKEMRIZIL00EMEEHEINDZ &N, FTANEHOF THROEMD (Tab
B0 BREISH SN IREEN D D, ZORITDWTIIESE. BRXKI4AE ST KEBFOT T 2Bk DE:
FEBEE T, MR OBAR - AECHSE EROES OIS Z(TS ZENEEN D,

—75. FILL0004ERTICIOEATHERE L 7248, 9 JE@D 5 5 EMHERE T 2 E TOHFMIIL. 4 EOMRE (8% TH
S5NEMRMEL O, K11,0004E7G70 5896,0004FRTE TOMET B ENTED, 2L, FEIZZ DR OENR
FEENEONBN S D, FHRERIIAHATH 2, SEFERIFENESNZ108H 5 5 8 £ TOHERIM
. /R (2008) 72 E DB IR B S HEE S N2 EREBLICRE T, #ESCRHRE AN O ) S B 2% T

— 143 —



BoE MM OB HRIE

AT O IEDE £ TIZE 5 RIS T 5,

EFHETHEEERVWIIEEWED DVIIMEZHKD IE~ 5 B TIIHEEFICEMIMHETSZ &, 10EE9
JEOMICABAEDORERGENRDONDS I EHEXD, 10EE 9 EOMICITHMBMREOEDNH > 7= 2 EAEE
IND, GEIOHEESIERE S EHEZRTIUT, K11L,00040 50 AT LEEK L DD & - L IHFE NI
13, FDEKI6,0004EH] = TOMICHEEKRNEET DI EERD, FLKRO BN D OGO RS 235 F 1k
LIz ENEETEZED TH S,

AL En=I)V MERRER. A SN2EYER M - FEaleD) ORSHERFERN S, 96,0004 /i
M 55,000fERTE TOMICHERINZEEZ SN, TOREM. 5EEORES R RHEBEG K O%RRT 5 HEY
HFEREN S, ZOTRRIIBHEME TR SN X5 BRBRERGEE T3/ <. WEOER & 7R - 2 EHNIC
—IRFENTTEAE U 77k 72 ST K 0 Sl HE R S N2 vl RetE & 5. BIKHICHERT 2 A 5N 5 B0 38
DOHHEIZEK D FEDHIEEIN TS ZENnS, ZOEOHFEICK D HRLEDE TH 2 EMIXIF E A SHESI N
mEFEZLENS,

2B, 4AEELOMREITE S NEAEL, THITHFO P TRBEAMA L) BRETH 25 THETHAY
RS NFRENCHIYS T 5, BRI A T2 =7 AFUKRIFE Z )L —7 (2003) 12X 2B RS TIE. U1/ Kig
PROMET DB EO LREANC T HIEOBRENDHA L TS ZENS, 4BORKREEICIE. LiFANRIT 5B
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Archaeological Research of Peat Bog Layers at the Unoki Site

— summary —

Yasuhiro TANIGUCHI (Kokugakuin University)

1. Academic Background :

In 1998, the author instituted an inquiry about the origin of pottery in Japan’s archipelago through
an excavation at the Odai Yamamoto I site in the most northern part of Japan’s main island Honshu.
The “C dates measured from charcoal remains on the surface of the excavated potsherds showed dates
ca. 16,000 cal BP and the fact that pottery had already originated during the Last Glacial period of the
Pleistocene Era (Odai Yamamoto I Site Excavation Team, 1999). It is certain that pottery uses had
begun by that time in Japan, and that Japan — and neighboring Eastern Asia — is one of the oldest
cradles of pottery culture. However, the reason why pottery emerged during the Last Glacial period in
this region is still unclear.

In order to solve this important problem, we need to analyze the concrete uses of the oldest potteries
and evaluate their functions in daily life. That might help us further understand more about the end of
the Palaeolithic culture and the formation of the Jomon culture. Under this premise, our team has been

exploring suitable sites for many years.

2. Purpose of this Research :

In September 2008, our excavation team carried out a tentative excavation of peat bogs at the Unoki
site, Niigata Prefecture. This is the report of that research pursued as a special project of Kokugakuin
University.

The purpose of this research is to gather evidence and data to discover the functions of early
potteries in the Incipient Jomon period. The aims which we want to target are:

1) subjecting potsherds of the Incipient Jomon period with thick charcoal remains made of materials

cooked or processed in the pottery to C/®N analysis to estimate the extent of pottery use,

2) discovering and evaluating food remains of animals, fish and plants,

3) reconstructing the vegetation and ecosystem surrounding life at the site, and researching its

temporal change,

Integrating this fractional information, we should consider hypothetically how human beings adapted
their culture and technology to the environmental changes from the end of the Pleistocene Era to the
beginning of the Holocene Era, and discover why these potteries were required.

The Unoki site offers many possibilities for the realization of our research plan because it is located
beside a meadow, and existent peat bog layers contain plentiful organic matter. The data we seek can
be found only in a peat bog site or shellmound. We have decided that the Unoki site is ideal for our

study of the known Incipient Jomon sites.

— 1564 —



3. Site Location :

The official address of the Unoki site is: Unoki, Tsunan-machi, Minami-Uonuma-gun, Niigata
Prefecture. The site is located at 37° 02’ 46" north latitude, 138° 40’ 24" east longitude, in the middle
region of Japan’s main island, Honshu. The site sits on a low terrace on the right bank of the Shinano
River, the longest river in Japan. Its altitude is 205~210 m, 30~35 m above the floodplain of the present
river. The Motonoki site and the Unoki-Minami site are nearby.

Together, these three sites were occupied mainly during the Late Glacial substage at the close of
the Pleistocene Era, that is to say, the transition from the Late Palaeolithic to the Jomon period. The
Tsunan area of Japan is well known for being densely populated with many sites from this transitional

period, the Unoki site being the most typical of them.

4. Excavation of the Site :

The Unoki site is well known as a typical site of the Incipient and Earliest Jomon period. This
site came to the attention of archaeologists when the first excavation was instituted by Kozaburo
Nakamura, and an unknown type of cord-marked pottery was found in 1956 (Nakamura, 1963). Then
the Board of Education of Tsunan-machi conducted the second excavation at the site in 1997 (Board
of Education of Tsunan-machi ed. 1999). These excavations found typical Oatsu-jomon (i. e. impressed
cord-mark) type potsherds called “the Motonoki type”, and many other types of potsherds from the
Incipient and Earliest Jomon period.

However, the meadow beside the site has not been excavated yet at all. In September 2008, we
siphoned water from one of the rice paddy ponds, dug 2X2-m pit into the pond bed (close to the pebble

layer base), and found 2 layers of peat bog. This is the first research in the meadow part of the site.

5. Peat Bog Layers :

The sediments observed in a section of the 4- mi test pit is approximately 2 meters deep from the
surface to the pebble layer base. The sediment materials are distributed into 14 layers as listed below.
It is very clear that all of the layers are of water sediments.

Layer 1, 2, 3: Present cultivated and developed soil of rice paddy.

Layer 4 : Upper peat bog. Quite plentiful of un-disintegrated wood, seed, leaf etc. About 70 cm thick.

Layer 5 : Gray-brown silt.

Layer 6 : Gray clay.

Layer 7 : Gray sand.

Layer 8 : Black clay.

Layer 9 : Yellow-gray clay.

Layer 10 : Lower peat bog. Contains numerous plant remains but more disintegrated than in the

upper peat bog. About 20 cm thick.

Layer 11 : Olive-black clay.

Layer 12 : Black clay.

Layer 13 : White sand.

Layer 14 : Gravel bed. The basal layer made by the original stream.

Eventually we discovered 2 peat bog layers under the ground as was our expectation.

The upper peat bog (Layer 4) contains countless plant remains including large-size wood, seed, and
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leaf. Especially in its lower part, plant remains are very crowded and vivid. Insect bodies are also
found in this layer. Three “C dates* measured show the following ages: 5670+40BP (wood, Fraxinus
Linn.), 6170£40BP (wood, Fraxinus Linn.), 5120%+50BP (seed, Pterocarya rhoifolia Sieb. et Zucc.). These
are contemporaneous with the age of the Early Jomon period.

The lower peat bog (Layer 10) also contains numerous plant remains, although they are more
disintegrated than in the upper peat bog. Rather, gray-brown silt exceeds organic matter in this layer.
Three “C dates* measured are very close to each other: 11,170+60BP (branch, Fraxinus Linn.), 11,260
+60BP (branch, Salix Linn.), 11,290+60BP (coniferous branch). This age is equivalent with the age of
the Incipient Jomon period, Phase 3a (Taniguchi, 2004). It is remarkable that the dates are completely
correspondent with that of the Oatsu-jomon (impressed cord-mark) type and Tsumegatamon (nail-shaped
impression) type potteries excavated from the neighboring Unoki-Minami site, i. e. 11,000+50BP, 11,040
+50BP, 11,130£50BP, 11,630+£50BP (unpublished).

It can be assumed that the upper peat bog accumulated during the Early Jomon period, the lower
one during the Incipient Jomon period. According to the reports of past excavations here, the Unoki
site was actually occupied in both stages. Discovering these peat bog layers is itself a fundamentally

significant result of this research.

6. Estimated Vegetation and Environment of the 2 Peat Bog Stages :

The peat bogs discovered contain plentiful plant remains and organic matter so they are very
effective in reconstructing the natural environment around the site. To make conjecture about the
palaeo-environment of the site, we sampled plant fossils and soil cores from the peat bogs in a series of
layers, then proceeded with taxonomical identification and analysis of the plants, pollen, diatom, and
plant-opal contained in the sediments. Based on the results of palaeo-botanical analysis, it is possible to
estimate the vegetation of the 2 peat bog stages as follows.

From the upper peat bog (Layer 4), 4 classes of tree were identified with 12 analyzed wood samples:
Castanea crenata Sieb. et Zucc., Fagus Linn., Fraxinus Linn. and Magnolia Linn. The Castanea crenata Sieb.
et Zucc. (Japanese chestnut) is one characteristic floral element of the Holocene forest in Eastern
Japan: its seed, the chestnut, was a staple food for the Jomon people. Fraxinus Linn. occupied 7 of the
12 samples: they include Fraxious mandshurica Rupr. var. japonica Maxim and Fraxinus spaethianua Lingesh
which range frequently over the riverfront and meadow in the Fagus forest zone of Japan. By analysis
of the seed samples, 15 classes of tree and 20 of herb were identified. The assemblage also shows the
botanical aspect of the riverfront and meadow: Pterocarya rhoifolia Sieb. et Zucc and Swida controversa
(Hemsl.) Sojak are among its representations. The pollen diagram shows that Fagus Linn., Lepido
balanus Endi. and Fraxinus Linn. are dominant: the increase of Fagus Linn. is remarkable compared with
the lower peat bog — that might be considered an effect of the climax forest of the Holocene Era.
The vegetation derived from these data clearly indicate a temperate climate. We can assume a local
landscape characteristic of riverfront and meadow.

In the lower peat bog (Layer 10), plant remains had relatively disintegrated, therefore the analyzed
data have not been enough. Identified wood samples are still limited to three: Fraxinus Linn., Salix Linn.

and a conifer. By analysis of the seed samples, 1 class of tree and 9 of herb were identified. However,

*conventional “C dates, un-calibrated
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the pollen assemblage is more effective to estimate the past vegetation of the Incipient Jomon period.
It shows that Lepido balanus Endi. occupies the greatest ratio, add to this, Fagus Linn., Alnus Mill., Capinus
Linn. Ostrya, Aesculus Linn., Fraxinus Linn., etc. This is consistent with the flora of the deciduous broad-
leaf trees of the cooler temperate forest zone and shows a typical vegetation of the riverfront. The
plant-opal analysis shows that Phragmites is predominate, and this also indicates an environment of

meadow and marsh.

7. Accomplishment and further assignment :

The data extracted from the peat bogs, as herefore summarized, are useful in bringing to light the
environmental change of the Pleistocene-Holocene transition — that is to say, from the dawn to
establishment of the pottery culture in Japan. Peat-bog sites of that period have been only minimally
explored, therefore our discovery itself is a valuable result. It is a basic accomplishment that the age
and ecological aspects of the 2 layers were abstracted.

We are confident that the prospects for the purposes — mentioned in chapter 2 — can be achieved by
extended excavation. Although, in this small time no potsherds and food remains have been found in
the peat bogs, we will continue this research to ascertain evidences explaining how the early potteries
were used at the transitional period. It is necessary to evaluate the relationship between the beginning

of pottery culture and the environmental fluctuation.
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