122

B, BB

ambigua, #/KMEPinnularia/®. Bunotia. ABIME), faTMbA) EEE{LA GEE/KMECoscinodiscul® . Thalassiosira J&. #1718
P A R FE R BEMelosira ambigua, /K f&PinnulariaJ&. Eunotia /&, NEATE) . T LaEWERE LA, BBRERTZ W
No0.98:110~750 x m3% > (B hrfE3.8mm) . A3 - BAME BERE () 779 2> ANAED BERKEHE, 7
VEA OS=H4 b)), HEAE R, BEHMbA, R A, mwsERE a2 v

N0.99:110~750 y mA3 %\ (e KHiEE3.3mm) o AE - BAH) BEREED 77 A BEAIE (Bl . ARG, &
S5, BICEE. BEHMLA. lBTLA. MYMERE LA S v

No0.100 : 60~750 x mAS% > (B KRIE3 5mm) . A% - A 7T A HERIE () > FEtRanE, ANA
M, SEAEL. SRR (W), HEUER, BEa (R, BiHta. B th. MEWEREta

No.101 : 90~750 u mA %\ (B KRFE3.2mm) o A3 - A BERAEED 77 24, ANGE, #tEa &), 7
VER OS=F4 M), ERE, Vvar, HECE QFKRE THEIEEMEENitzschia cocconeiformis, Nitzschia granulata.,
87K i Coscinodiscus/& /Thalassiosira/ . Champlodiscus/®, AHATE) . ‘F#HbEZ W, laF{ba. MEWERARILA

No.102 : 110~600 z mA3% > (B AKAR2.3mm) . A3 - A @A BRE, ANAE, SR &), 8
W, Vvar, HEHER, BEE. EANYE (FEEE) . HeuWE (HANAE) . BEla GERKRRETEREE
fif B¥Nitzschia cocconeiformisZs V> 17K f#Coscinodiscus)&/Thalassiosira/®. Champlodiscus/&%\>, REHME) | FE#HMLAL .
faFLa. MYERELA

No.103 : 100~500 2 m#A3% > (e KRifE1.8mm) . BWEAEME () > A3 - BRE) ARAE) 7o A, BIKaHE. #
BA ). Yvay, Wad., EElbn (JokfMelosira distans, ANHAE) . BeHbA. laTLA, MEWERM LA
No.104 : 80~700 x m7As%\» (B ARIFE2.0mm) , A3 - R BEAEE WHansE () > ANGE, fEA
(). ERHE, HabEn, Sl na. 79 A4, EaEWE (A, BEIA OFKIRE T8 IBRERENitzschia
cocconeiformis, #EZKFEChamplodiscus/® . Actinocyclush®) ., BEHMbAZ v, laFba., MWERKILE

No.105 : 80 x m~1.3mmD %\ (Fe AKLF3.8mm) . A3 - BAK) BWEAEE #EA (0> ARAE HEe 6 %A
(i) . ERHE, HEWER, 7924, Y EAR OS—=%4 ), B A, R

No.106 : 70~750 p m»3% > (KA fF2.9mm), AR ERED AKX - BAED fEA &), ANAE, B
MR, Yvay, BesiE (GEaE . mWERMUA

No.107 : 20~220 x mA2S%\» (B KALFR1.7mm) . A& A IHE A3 - RAK MR EZRE) 77 A, HEHWHE
(&mpiaE) . ZVER OS—=4A b)), H#E{LA (#KTESynedra ulna, Rhopalodia gibba, Pinnularia/, Cymbellal&.
REATES ) LA S W, R LA

No.108 : 30~120 x mA %\ (B KKLF1.8mm) . WA A WERHEHE (M) > BEkF) A%k - BAME, fIEA
(W) . HEMIE (GRPIEE) . HEALE (KR T8 #6EMEENitzschia cocconeiformis% >, Nitzschia granulata.
T FEIE S B Cyclotella stylorum., 57K T8 8 M #E Diploneis smithii, #7KfChamplodiscus/&% >, Coscinodiscus/&
[Thalassiosira® . AETE), FEHMLAZ V. BTLA. MYERECA

No.109 : 100z m~ L1mm7» %\ (B AALE4.8mm) . A% - RO WEAEE 77 2> ANAE #FEa (B),
AVER OS=HA ), ERE, Yoy, BEE LA (RKHEPinnularial®, ABE), BT LAZ ., ERERELE
No.110 : 100z m~1.8mm#As% > (e RKF2.0mm) . BAAHEME (M) > H3k - BERE 79 A BEAEE ANA
¥, BEE, BANwE (HANAE) . BIKEE. MEa, R (ORI, RBta. MYERA L

No.111 : 70~700 x mAS%5\> (B AR 3mm) . BAEAEE (BM) > WEREED AE - B BIKEHE, ANGE,
T A, Vvary, gBEAE (REE), EWERELa

No.112 : 60~750 u m»3%\» (B AhifE3.3mm) . A3 - BAE) BHEeRE, ARNAE, 772, #tEa &), 7Y
A (OS=94 b)), Z8HE, S7EA, ERNER, MWERE A



4. AeFARBERE HAR ORI B X OYRERARTH L2 05 T4

No.113 1 70~600 x mA3%\» (FAKFE2.8mm), AT - RAFD EASWE (GANAE) Bk BanE, ¥
BAXE (MM, 7 VER OS=%4 ), EEEWE (EHAME). BEla (WkiEE T8I ENitzschia
cocconeiformisZ \*, 7K FEChamplodiscus/& 2% V>, Coscinodiscus/&/Thalassiosiral® . ABTE) . BEHLA L, WEERRA
1ba

No.114 1 70~800 . mA%\» (R AKFE2.5mm) . HEAEARIE (o) > A% - BAE #A0%E ANAE, 7 ER
X=HA b)), HBEHAO, 7R, BIKEED. BEHMUA. TR, MYEBRECE. BEORTEEE

No.115 : 100~750 x mA3% \» (e AKLEEL8mm) . AR A - A SA&ATE (Bl . Bek+. MPIaHE,
BEIREEA, B (K™ T8 EE B Nitzschia cocconeiformis% >, Nitzschia granulata, /K Champlodiscus/®
%\, Coscinodiscus/&/Thalassiosiral . ABHE) . FEHLAZ V., BTILA. HEMERELH

No.116 : 60~900 1 m#»3% v (e RKAE3. Tmm) , BAAHIE A% - BAE HEAGEE (). ANAEPL RSV,
AT AL BEA &), Yvar, BEbEa, MERA L, BBk TS

No.117 : 60~900 1 mA %\ (B AKEE2.6mm) . A3 - A HEAEE (W) HAARE ANAGED SIER
(Bldh) 7oA, BIRER, WEE, Yvary, AVER OS=%4 b)), BHbA. BTLE, MEREn, 2E
(R AN

No.118 : 70 g m~1.0mm#A %\ (R ARKIE2.2mm) o HAA I A3 - BAE BERE (M), Bk, ARa
B, BIKEED, n)EA OS=4%4 b)), fHEA (&), BE8wE (GANaE) . &8s, BEbn GakRET
{8 FE AR RENitzschia cocconeiformisZ >, Nitzschia granulata, PiE$EEAEEHCyclotella stylorum, 7K fEChamplodiscus/& %
v, Coscinodiscus/&/Thalassiosira& . AITE) , FEHLAZ ., laFILa . MERMMLA

No.119 : 120~600 x m23% v (KK L6mm) . HAEAIE> A% - RAF ok, ANAE, SaawE (&4
PIAE) . ERHE, B LA (KR E T8 8% BENitzschia cocconeiformis, Nitzschia granulata, #37K7Champlodiscus/&
%\», Coscinodiscus/®/Thalassiosiral® . FIIFE) . FEHMLAZ WV, BTUH, HWEEBRELH

No.120 : 40 2z m~1.3mm7 %\ (AKFE2.3mm) . EEAEIE) A3 - BAED ANAE> 7o A, HEeHWE (&4
O, BasyE (8288 »VEA OS=HA ), HebEa, 7 n, E8ELn (JKHSynedra ulna,
Pinnularial&, ML) | FSHUA, BALAZV, BEWEERRAEILAN.121 1 70~900 x mA %\ (e AKIEE2.2mm) » HA
ATHD A% - RO BEkT, ANAE, H6AEE (W) 4, 288, ¥R, 79 ALREE, 7 EA
(S=F A ) BB (H/KIRE T8 82 B Nitzschia cocconeiformis, PIiE1EIEHE B Melosira sulcata, /K&
Champlodiscus/®, Coscinodiscus)@/Thalassiosiral®. AHTE) | EEHbA %, BTLA, HMYERELE

No.122 : 90~800  mA% \» (FeKKFE3.8mm) . A AW ERFE A% - BAE HoHwE (8288, #4A
TR (D) . HAMEA, 7 AR (W), Vv ay, MR LA

No.123 1 60 m~1.4mm7%3% \» (AR .6mm) . #AAIHD BT A% - BAE HELE ()., 79 A,
Eba QEKe T8 $8 IR AE BENitzschia cocconeiformis, PITETEEME B Cyclotella stylorum, /K& Terpsinoe americana,
Coscinodiscus/&/Thalassiosiral& ., #7374 FEEE B Melosira granulata, ABFE) . BEHLAES . BTEA. REWEERREK
1A

No.124 : 80~900 x mA %\ (R AKIEE2.3mm) » BWAEAE Bk 7 (FER) > A% - BAED WAREE (M
M) FEBEAAEME, ZRE, BERbA (WEBTEERE B Melosira sulcata, #F/KF Actinocyclus/&. Coscinodiscus)&
[Thalassiosiral&, {9/Kf# Achnanthes brevipes. AEATE) &¢F (LAZRE, MWERALE

No.125 : 60 x m~1.2mm#A %\ (e AKE3 8mm), WAEAEE> Ak - BAOE ANAE BEE, 7IER (O3X—%
A M), BEMEA, BIKEE, 7oA, Yvar, BiHMbA. MYERE LA, BEkTF4 0w

No.126 : 100~600 1 mA%\ > (B RRAE2.4mm) , BWAAIMED BERT (FEHL) A% - ERFD VU ER OS—%
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B, BB

A8, oA, gHEA (W) . ARAE., Z288,. EBRA GEKIEE TEBEMETNitzschia cocconeiformis,
Nitzschia granulata, PN{ERIZFEHR Cyclotella stylorum, /K7 Terpsinoe americana, Coscinodiscus/&/Thalassiosiral&
Champlodiscus/®. BiddulphiaJ&, {S/KIRE T 88 EMFMelosira sp.-1. ABE) , HEHLAZ . TR, MPEERRAE
1tha

N0.127 : 100 x m~13mm#A%\» (e RME3.4mm) . BAAHEE FHE - EAE 7V EA O34 b)), #EA (R
W) T AL, AR, ERE, BAE. HAUEA, BAAEE (). Yovar, EEA (K Terpsinoe
americana, Coscinodiscus/®/Thalassiosira®. FilfAfEIEM#Melo sira granulata, ABfE), EEHMLAEZ W, BTFILA,
YRR LA

No.128 : 60~500 x mA %\ (B AHEE3.0omm), BEAEME BEHTF> A% - B S0 BU&). E88E. &%
MO, EEALE GEKRE T IR RENitzschia cocconeiformis, 7K Coscinodiscus/®/ThalassiosiraJ& ., ANHITE) | & &
LEZE, aFAbh. RWERA LA

No0.129 : 100 m~1.0mm# %> (e ARE2.8mm) , A3 - BAM WEAEE () > AR Heh i, 71
BR OS—94 1), fHEA (W) 719 24, BAUEG, BIKANS, BEARKE (SH), BsHUA. RFUA, i
WEERRIA LA, BBk TS

No0.130 : 80~800 x m2 %\ (A3 3Imm), A3 - BRAED SHEA &) AR HEARE Hah it
(). AV EA OS—9F4 M), BEHE, Yvar, BEHba. BT UA. MWEREILE

No.131 : 90 x m~ 1.Omm#A %\ (FAKE2.5mm) . A3 - BAE BEEAEE BT fEA (&), 7 EA
(S=F 4 b)), Vvar, BEREE (MM . BEED, BUREED. 77 A4, B tA (KR E T EEREE
PENitzschia cocconeiformis. {7k Coscinodiscus/&/Thalassiosira)&, Arachonoidiscus ehrenbergii. ANHAFE) . BEHMLE L,
ORI 1:7/8= 11 2 [ ST X R A aE AV

No.132 : 120~800 x mA %\ (B KRR 1.9mm) . HAGISE HE - BAKED A O0UR) > #eni
HHE. AR, ERE. Yvary, BEMULA. RAHLA, EWEREILE, BEENFEZV

No0.133 : 80~750 p mA%\» (FeRMFE2.7mm) . A% - BAE ARAE WEeREE BHeAaE (B, 77 X,
ERE, BAHWE (HEE) h)EA OS—%4 b)), HE{LA (KKFfEEunotia pracrupta, Pinnularial&, Diploneis/& .
NHTE) . B LRSS ., MPEREUE, BEERFEHE

No.134 : 30~300 x mA3%\» (B Ahrf2.5mm) . A% - BAE ANAED BHEARE (B, 7V EA OS=¥% 1 1),
BEA W), Yvary, BKEED. 79 AL, LA, wERAEa. BRekT£ 0

No.135 : 50~350 x mAS%\> (B AKIIE2.5mm) o A3 - FAE) HaAE BERE (), waiyE (5F&
), #IER OS=%1 b)), BEE. FEA (). BEMA (BTG5 £ IR Cymbella aspera, IR
PinnulariaJ&. Cymbella&., NS ), B FLEZ . fEER #AMun

No.136 : 100~800 x mD3%\y (e RKLEL.8mm) . A3 - KA BERT> #VEA OX—94 b)) BEAEH HE
AV (M) . SRR (W), ZEE. BEREAD, ARAE, Z8E, HabEn, o GekiRE T REEE
Nitzschia cocconeiformis, ANHHFE) . BeHMbAZE, BBFLA, MWEREILA, BBETZV

No0.137 : 60~900 x mA5%\» (e RK%2.0mm) o F3E - £RME) ANAE E6AEE BEAE (B, Sy
HO(GERE), VUVER OS=%A4 M, IR, RED, HEEA (/KTEPinnularia cardinaliculus, Diploneis
yatukaensis, CymbellaJ&. ANBATE) . B4HbA. B UAREY HEBRHAMGES W

No.138 : 80~750 x mA*%\» (B AhifR2.8mm), A% - BAM) BHEeA®E ARG ftEa &), 7 Ea O3
=AM BEE, WA, BIKEED, BHE. EWERALA

No.139 : 80~800 z mA%\y (B AKIFE3.5mm) o A%E - BAKED ANAED HEARE) ) EA O304 8, fHE

(Pi) . 75



4. AeEARBEPRH RSO B X OTRAERMURTH LR Ok AR

A (B, oA, Yvar, HelER, SeR%E (M) 4, BeawE (G288 . BB GEkE
Champlodiscus®) . HEHMUAZ W, faT1bh. MWERALA, WYk, Z2eeRTEv

No.140 : 50~600 x mA3% > (B AKRE2.0mm), A3 - BAE ARAE EEAKED 7V EA OS=H%1 1), #IE
a B To A, BIKEE, Yvary, ek, EEa (EKRE TEIRIEMFENiItzschia cocconeiformis, /K
T Coscinodiscus/&/Thalassiosira/® . ) . BeHbA. BTLA. MYWERALE, BEBek 140

No.141 : 70~900  mA3% > (Fe KKFE2.Imm) . BAAIEEE (W) > 77 A> H¥kE - BRAE HAAE, ANAHE,
ALY (A%, WEEEEILA (/KHEEunotia biareofera, PinnulariaJ&. Eunotia/®. Diploneis/®. Melosiral® .
NERE) . BEHMbA. BBTbA. HEEERRAILAINO.142 © 100~700 £ mAS% s (R RMLEE1 9mm) . ALY (BO/) >
I Ay ¥ - RO WEE HEARE, ANAE, 7UER OS=¥%A 1), Yvar, BREED, HELA
(PKHEEunotia/®& . AHTE) . FaTMbA £\, MBI h

No.143 : 50~700  m23%\x (e RAKFE2.2mm) . HEAARME (M) ) A% - BAED 79 A EEAE, AMAE.
WESWE (SWAE), WEENE, FEEAAEED, BIKEE, Yvary, BeBEa, BEELA (%K HEEunotia
biareofera, EunotiaJ&). faF 1A, MWEERMAILA

No.144 : 130~650 x m»3%\» (e ARKEE2.2mm) . BAAESE (Bfll) ) Ak - BAE 7o A) EEREE, AR,
WEE, ZEESYE., FEESERED, BKaE, Yvar, BEA (kM Eunotia biareofera, Eunotial®). F4}
b, HEBRA LA

No.145 : 80 y m~1.1mm#» % > (e ARKFE2.0mm) . AL (M) > 7o 2> Ak - BAE HEREHE, WaE.
BECEE. ROTHEA, B LA (BRAKFECymbellal®, Eunotial®. ABIME), faT1ba. MWEBRMAILA

No.146 : 60~800 x m»3%\» (e AAIFEL.8mm), AR (M) > 79 2> WEREE A¥E - B HMAE., ©
HH. BCEHE. SRR E) REESREE, ANAE, Yvar, BRIA (BIREHA S A& IS Eunotia
pracrupta var.bidens, #/KiEEunotial®. NEATE), HEHMLA. BFLAES W, MWERKMUAZ E

No.147 : 150 g m~1.0mm7A3% \» (R AKFE4.0mm) . BEAFAE (W) > Ak - BRAED 7oA BAEATEE, BAE,
APV, EESYE (SHAE) . BRIbA (RoKHEBunotia®. AHAME) . BEHMLA. BTLAS V., HWEREILE
Lk

No.148 : 60~700 x m»3% > (B RAFE3.0mm) o HEAAIEE () > 79 2> AR A¥E - EAME, MRE. fA
NaEE, SIEA. #HEA (B, BEE. BE(LA (K Eunotia biareofera, Eunotia/®. AIATE) . Mo EEMAILA
A%

No.149 : 70~800  mA %\ (RAMAEL8mm) o BEHIH (M) > FE - BRED 77 2> Wanis, HHE, /A
PORSE, BEKEE, ZEE. (LA (J/KHEEunotia biarcofera, Bunotial®. APFE), JAFLA. HWEERRMAEILA
No.150 : 60~400 « m»3%\» (KR Smm) . WAL (WM)> 92> /¥ - BAE, ANAE, Yvav, B
BAUE (BKHEEunotial®, ANHIME) . faFba% v, MWERALA

FCHTEER AT 0 90~800 x mAs% vy (AR 8mm) . A AT (M) > FH3 - RAE EAAEE HAH
W (GRS, 77 A, ANEE, SR, BEHMLAERRE V. B LA. MWERA LA
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B BRI

A L
Hwizjg1
(30E 1)

T ks L %
Huw 7251
(115 1)

YK BORG 1 %
w2 g+
B4fiat)

IKEKE %
Huwi2 g+
(44f6 1)

e. {LRICKD MR DSEE

MEt L7zpthicid, 2o EmoBEIc L) HRLAREIMUA 2 Bl &
2o INOWMALAEOKRE SIFEEMAPET~HE pm (EEBIB SN LERILOIK
XVHDOTIS0 nmAEE) . MEHILADEE pm, BEHMEADPECT ~H pmAlE TH 2 (H
WIEERR LA 2510~ 50 e mBTFE) o — B MEHER Y ORI L. KT 0593.9 umPU T, v
FHI3.9~62.5 p m, B5A62.5 y m~2mmTdh 5 (HFEIRGES - #rFHMGRERE S,
1981), D Z & pSHEMERALA 2 Rzt aBid, IR E 2 M hicE
NBbDLEZ LN, TNOMTOMEBGEE)EZ ML DICENLRBEILDLEEZ D, &
BRWEEBACE L, WREYTICEEIN VLI &, SRS TRIKENS CRAT 5
WAEWL L, oMibEEE Bbh s, e LB RBIUAEIC X ) a)ilsoki - % 1
Wizt by TR A Wz iE T, o) AR L 2 A v le . dkEik R w7z
Jet. W@y VEAvlET, HFOM T E vt oI, DT TR,
SHEENLIBTICOWTEFORE RS,

NS DRI IZ B TR IERE R Cyclotella stylorum X /K A EE E { L A7 Champlodiscus & X°
Coscinodiscus/&/Thalassiosiral& & % 213 Actinocyclusi& 72 K08 & ML T\w/z, 720 Ihb
DR EHIZIE, BEHMEAPRERNE CEEh T,

JE B HIFN BT B R R~ A R T T o0 i T A R s ~ i BT o> KR
@D B VIR FE RO T R R A B RUE 7 B D B (21X, BE3F),

IS ofaERIzIE, NL(1988)TREE L 72 1RK TR E TR FRIEAEAE O Diploneis smit<?
Melosira sp.-1, #EK {6 T8 8IEAEEE DO Nitzschia coccon  eiformisZs EA3& Tz, &
7ZINSOIEEFICIE, BEMELAD KNS (EEN Tz, SHIZINLREHIZIHR
TRIF O T il A FRAEFE R O Melosira granulatas LB 2 < BERET 2,

JE D IS BV B R AT OB E RO T UK S B R E e S B o

NS OIE T HIIZBIE A A5 A FR AR AR A O Eunotia praerupta var.bidens<° Pinnularia
viridis# % \* 1ZStauroneis phoenicenteron 7 & 36 F 11T\ 72(HIRHLIL)

Frz, IO TH CIRIBEMRE 2 ED 2 WIHE 12, BIBEOMEE L7,
Hi31 9" 5 Pinnularia)& %° Eunotia biareoferad % \» 13 Eunotia J& b & £ 1L T\ 72 (BICRHAS 7 £
NSRBI, SR EOREEHHERRY 5D 5 .

NS ORETHICIIAHEER AL EEMLAPE T Tz, 2B, BEILAEHA T
BHAHIOITEEFET DI EPRETH S 720, BRIZOWTIFET S RV,
B, BEMLAE L K EORIE, WEIETH SRR =,



ks Y%
Hwzig+
(7h1)

Z OfkE T %
JEERRYAY =t ol
(2485 1)

4. LA D AR 3 & OBRAERHURT LR O A b R

NS DOFETAICIE, BEIR - NR1997) AR L 72 Wi a1 BRI R & L B S T s % 7R
THREAUE R EETE A R T A - BREH L VEH Y 7 594 MRE#EEZ L2 0
HEVPEEN TV, $72, oD FICE, ARAED 2 W3ANAEZELES
SEEEAFLIIC S B E N, BRI A TRET 5 £ ) RMIbABII & EFTh Tk
Vo B, IRLIEEHRICE, BRABBRETEEN TV D,

b, ANAECANEELEOCEAEWESFRNICEZ VI L2, BEEE Y
VARBEERES NS, NHILA T A EMEHEIT, BEEREMECAENREEDS
720 (FEH - AT, 1985), S CROLNS L) RANAEEZHMMICEZ G NV L
A BB DOEBAEEIIIM S N Ty,

NS ORI HICIE, Bk L 727KB A FREE 9 2 LA R e o & TR 2 ShdE 3 &
INTniv, BREOBRE S OERILALZ EIF, HEREBLTL LN TV Z
&7 5 (Murakami, 1996). N SEREOHMAVAEEZ & 2 WY A W TWa 2 &8
EZbND,

f. MHICKDHE

CCTRGE L7 AT, R 2 SRR ORI O R Lo BT H B
A, M A O A RS L FEBESITE v, ok, JRENL LB RO
AR OEAFIFEIT. WEFRRIC —FIHE L v,

ZITIE, KB REOBKIZOWTREIFSAOHEEZTo72 (B 1K), GADIH
RE) RLEEHWE (SO - SANAE - a2 MEREE, REESwEE
(Bfl) HSHEREEHE. T AHT 7 7 CKILERY), BERE e ILEE, FEEs
AEFEN A, BIKEEDPBIKETH b, 7277 LHERSERIE, A/ NS R 12 B3V T
FIES 22 EDTRETH 5705, RIBCEBIIHER S 2 805 T Ic REwWha t#ktho
WL, RE CBEICERBCEH 2 FARLE LHREECRIKE 2 249 I (AT . HER&
R TEARE L CEBCEESCBRIKE R SR IR (BE) 22645, 2B, £ DlF1
HICIET 7 9BFEOT T A% & ATV,

CITIHEE SN RESAOMETICE DB EHEERE LG A2 A1l~A9D9Y
A7, WREEY FHRE LB %2 B1~B10078 4 FI2ZNFNSHE L BT 75
REHEOKILT T A % A E OISR S 22208 IZZ B L Tw v,

R ZRMEEE LT, AEEARBBAR SR - SRAERTHI, AILGEER, KBAEER, AT
BRCIRERBCE © TR L L72A Y A4 THRE% o, PRI VE A HE B C RS
EELREL72BY A THED D EANE Sz,

8. MHEB XU ZDMmDLHY

S TREGFREOMEI OV THI L LRI THES L72e £ ORER, MHEPREEIC
DV, R T - TR T - PORBOR L - ARt - BT ¥ - 2 oMz
BCTE720 —h, WRMBUT, REEEEEZ FHRE LA LHREHE FRE L-BEE
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. BARRHEEAT

PSR S 7z,

MERRE O IC OV TR S L ARERIEOR 2052 R 05979.3% % 56, WUk 1A
20.0%. TEBHRETAHT.3%., KB T25%922.7% . KB 1259293% Th o 72, £
7o WiBBR ISR S D LB O NDIE T Y V134 7% Bt sz, EIFZ L TR
& ALFEAREBBOYARTH 2R TIE, R R b % < R Y U Rk S
B\ KB D S 7z, F 7o, MRSCHN B AR CIIKEORS T & FRE & e v 2 DAk
FAH o LB, PIKEH LW Y D B IR T b B S e, AL BRI
AR 2T, R R R D % <L BT b HEBZ v, 2B, ZOKRILEROMK
T3, BEMLAED L L ELARBR T TH B 2 L0 B TR T A 1R E . P
BB BRRAE BT AR T, KBRS AR b £ KU 1 b M S 7z KRB EER T3 AR
DR TIIH 7 T8 Bk 1A S 4, SRAKBCRE £ Rk Bk 1 b M S 7z AT B¢
W, HEECRE R D % < MU TR IR R0 R BURE T b B S T, TEE EE R TR
IR 1D A A S 7z,

— 7 BORLHLEOE . EPRE L O M R A SO LTI T LI F & F AR S
N7zo Tbb, ILFARBEIME MM - SRERT, ALEEr, KEHEBR, A0 #E BRI
A TRE L72A Y A THRER GO, FE BT A HER TR ST TR
L7zB %A 7H 5D LIRS Lz,

ZHLZ R, KT oME L WRHE S A TOMEEH S, Bl ITILEARERCARIL
BRI BT, AL FRE LR SR TR EMtE 2 £ (A& D
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KITAOGI SITE A SETTLEMENT OF THE YAYOI PERIOD, JAPAN
Report of third archaeological investigation

SUMMARY

This report summaries the achievement of the third excavation carried out by the Kobe
Municipal Board of Education from November 8, 1993 to March 31, 1994 as a result of
initial reseach for the kobe Housing construction plan in the Kitaogi area, Higashinada
Ward, Kobe city, Hyogo. The excavated area is 2,670square meters, located around 1-
chome of Kitaogi, Kobe City.

The Kitaogi Site was, excavated for the first time by the Hyogo Municipal Board of
Education in 1984 and 1985, later becoming well known as the oldest settlement in the
Yayoi Period. The recognition of archaeological remains in the early-middle Yayoi
Period, and the wetland and dune, in the area, endorsed a theory that the Kitaogi Site was
the oldest settlement in this area all ovperiodgain. In addition to the archaeological
remains in the early part of the Yayoi Period, those from the latter part of the Yayoi Period
to the beginning of the Kofun Period, and those from the last part of the Kofun Period to
the Heian Period were also confirmed in the same area. The Kitaogi Site had been
considered as a settlement of only the Yayoi Period. However, this was also reconsidered
as one originating in the latter term of the Jomon Period, built and connected by this
investigation with both the existing native Jomon culture and the imported Yayoi culture.
In this regard, Nagahara style pottery from the last part of the Jomon Period and one of the
I-b statue of the early Yayoi Period were excavated at the same time from the same layer of
ground at the Kitaogi Site.

The excavated archaeological remains are composed of a ditch from the last part of the
Jomon Period and the early term of the Yayoi Period, 102 small pits with pottery from the
early through latter part of the Yayoi Period and 41 earthen pits at the second objective
platform, a ditch constructed from the latter part of the Kofun Period through the Heian
Period and 3 earthen pits at the first objective platform. In total, fifty 28-liter Yayoi
style pottery, containers Jomon style pottery, Haji ware, Sue ware, earthen fishing gear,
sharpered and polished stone tools were excavated at each platform. In addition a layer
that was a basis of the second platform was confirmed as a beach between dunes in the

littoral district.

In the other words, a settlement in Kitaogi in the early term of the Yayoi Period was
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established on dune. This mechanism of natural configuration was investigated at the site
and explicated for the first time in Japan by Professor Fujio Masuda of the Department of
Science of Kyoto University.

A large quantity of pottery from the latter part of the Jomon Period through the early Yayoi
Period, wooden tools, wooden products, stone tools and stone products were excavated
from the beach between the dunes. The investigation committee also tried to explicate
scientifically its composition of the ground and restore it to the natural environmental state
at that time. Regarding the excavated relics, the committee discovered some clues of how
and where the products tended to originate at that time, by analyzing constituent parts of
the pottery, and by analyzing bronze tools by fluorescence X-ray.

The most successful achievement of this investigation was the clarification that the Kitaogi
Site was a compound settlement originating in the latter part of the Jomon Period with a
mixed culture of both the latter of the Jomon Period and the early Yayoi Period even
though it has previously been considered as a settlement of only the early Yayoi Period.
Moreover, it has been distinguished as a compound site from the Kofun Period through the
Heian Period. Through this discovery, the process of establishment of Yayoi culture in
the area, at the bottom of the Rokko Mountain, Southeast side (Higashinada Ward, Nada
Ward and West half of Ashiya city), is becoming more clear. There fore due to the
merger between native Jomon culture and the imported Yayoi culture (only imported
products came into the native culture, not people), The human territory was expanded from
mountain to open field, moreover, to the beach area. In the other words, the Yayoi Period

of human history dawned from that moment.

Overview of the Site

This excavation covered 2,670 square meters which was for the Kobe Housing Corstruction
plan in the Kitaogi area, and would have been destroyed by the plan. The investigation
committee divided the area into 20 square meters each from North to South and named
each block as First division to Fifth division in order from the South side. The
investigation committee confirmed basic construction of two layers, one containing
cultural relies from the Kofun Period through the Medieval Ages and a layer that was a
foundation of the first platform, containing cultural relies. Under the first platform, there
were two layers with a very small amount of Yayoi style pottery and a lower layer, that was

a foundation for the second platform, composed of white sand. In the Second and Third



divisions a wet of clay had accumulated thickly in the lower part of the layers. In the fourth
and fifth divisions there was no layers, only a black sand layer under the disturbed layer,
and some white sandwhich was detected under the black sand layer.

The confirmed archaeological remains of this investigation are composed of a ditch
including pottery from the Kofun Period through the Heian Period and 3  earth pits at the
first platform, and a ditch including pottery both from the last part of the Jomon Period and
the early-middle term of the Yayoi Period from the same layer, 102 small pits in the early-
middle term of the Yayoi Period, in the last term of latter of the Yayoi Period and in the
Kofun Period and 41 earthen pits. In addition, the layer which is the foundation of the
second platform was confirmed as beach banks and sand dunes. From these facts, the
settlement in the early term of Yayoi Period in Kitaogi Site was established on sand dunes.
These dunes have already been confirmed in first excavation by the Hyogo Municipal
Board of Education, and pointed out as third and fourth beach banks among five with its
beach in an alluvial plain at the southern end of Rokko Mountain. In the first excavation,
both of the beach banks were in the inhabited territory indicating a possibility of paddy
fields as arable land in the period. However, in this third excavation, the investigation
committee has only confirmed the remains of a settlement at North of the fourth bank in the
wetland. Also, the investigation committee could not find any evidence of their
hypothesis that the wetland was used as a paddy field in spite of covering a wide area in
this time.

The archaeological remains at the first platform are composed of a ditch confirmed at the
north edge of the excavated area and 3  earth pits, however, most parts of the ditch are out
of the excavated area, hence, its details were not clarified. Relics from around the eighth
century were excavated from the ditch.

The earth pits also could not be classified by period due to no evidential relics in them.
By analyzing pieces of pottery, the ditch can be cousideved as of a period to which similar
relics belong.

The archaeological remains at the second platform are composed of a ditch with pottery
both in the last term of the Jomon Period and the early-middle term of the Yayoi Period, in
total 102 pits in each of the early-middle, latter half of the Yayoi Period and the beginning
of the Kofun Period and 41 earth pits. The size of the ditch is 4 meters wide, 60-
centimeters deep and 31 meters long from East to West. This ditch was already confirmed
in the area of first excavation, pointed out as a possible moat surrounding the settlement.

The function of the ditch could not be clarified in this time due to no scientific evidence
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from the excavation, however, it can be considered as a waterway or a boundary by
observing its location from East to West, along the wetland. The committee also
excavated relics of plants and stone tools in addition to pottery. There are various different
kinds of earth pits, for instance, the big one that is 2 to 4 meters in diameter, 50-centimeters
deep, or a very small one that is less than one meter in diameter. In many earth pits, fist-
sized rocks and broken pottery were discovered, including one with piled stone like a
cylinder. Their periods are varied such as the early-middle term of the Yayoi Period, the
latter half of the Yayoi Period or the beginning of the Kofun Period. Most of these earth
pits were considered as being from the beginning of the Kofun Period by analyzing their
relics.  One big pit with abandoned pottery in one lot in the latter half the Yayoi Period is
noteworthy. It is a good sample of the pottery style of the latter-half of the Yayoi Period
this site. Most pits were from an unknown period, however, some of them were lined with
stakes along the bank of the wetland. They could be considered as the remains of
construction work from the last term of the Jomon Period to the early term of the Yayoi
Period.

The confirmed wetland composed of the second platform was buried under a clay layer
which was one meter thick. Many potteries in the latter part of the Jomon Period and the
early term of the Yayoi Period were excavated at the same time in this layer. In the lowest
layer, pottery from both the latter part and the last part of the Jomon Period, and in the low
to middle layer, pottery from both the last part of the Jomon Period and the early part of
the Yayoi Period were discovered at the same time. In the upper layer, pottery from the
Kofun Period was discovered, which indicated the last moment of burial of this wetland.
Also at the bottom of the wetland, a lot of plants remain, wooden tools, wooden products,
stone tools and stone products were excavated.

The variety of plant was confirmed by macroscopic examination of a thin slice of the
remains. Quality of the buried land of the wetland was analyzed by block sampling of
fossil alga to decide whether the results were seawater or fresh water and the committee
committee concluded it is highly possible to have been a wetland with fresh water in the
early part of the Yayoi Period.

The white sand layer composed of the second platform has been revealed as the beach bank
of a coastal zone. In this excavation, the committee analyzed the construction process of
both the beach bank and the wetland with the cooperation of Dr. Fujio Masuda, who is in
the Department of Science at Kyoto University, by observing and comparing with profile of

white sand in its lower layer. The results achieved by the committee were the beach bank



used to be part of a beach zone, In the early part of the Jomon Period, however,
anavalanche of earth and rocks from Rokko Mountain accumulated in the area, and some of
the avalanche was weeded out by waves, after which it became a sand beach. The last

dune and wetland between dunes were naturally constructed at the back of the sand beach.

Artifacts

The total amount of relics in this excavation is 28 liter containers holding 50 boxes pottery,
earthen products, stone tools, stone products, wooden tools, wooden products, plant
remains, bronze tools and iron tools. As a collection of excavated materials, there is
pottery from both the last part of the Jomon Period and the early -middle part of the Yayoi
period (I-b stage), that was excavated at the same time, from a ditch at the second platform,
pottery in both the last part of the Jomon Period and the early-middle term of the Yayoi
Period, from the wetland, the Motosumiyoshinama II style pottery from the latter part of
the Jomon Period, a collection of pottery from the latter half of the Yayoi Period, from
earthen pits and materials from the beginning of the Kofun Period. All are good materials
for research. Regarding the pottery from the last part of the Jomon Period,it is considered
as being of the Nagahama style pottery, of the so-called Totsutaimon style pottery (pottery
in the last part of the Jomon Period that has a belt like decoration with projections on the
surface by typological method. The pottery from the early part of the Yayoi Period
belongs to the middle stage of I style. As a result, there is a tendency that the style of
pottery in this site can be considered that of the Nagahama style pottery from the last stage
of the Jomon Period, used in parallel with I stage of Yayoi style pottery of the same time.
Most of the pottery is in the Yayoi style. Regarding the pottery of the latter part of the
Yayoi Period, it is considered as of the latter harf of the V style or the VI style. Regarding
the pottery in the beginning of Kofun Period, it is considered as of the early Furu style,
which was excavated in earth pits.

Regarding the stone tools, there were a particularly large number of stone tools made of
Sanukite which were excavated, and can be considered as being from the early part of the
Yayoi Period. In relation to drills particulary their style is mainly of the early stage of the
Yayoi Period with mixture of some of Kp,pm stu;e/ Besides these relics, wadge shaped
tools, scrapers and drills were excavated and considered as good sample mixture of stone
tools from the early term of the Yayoi Period. Some polished stone tools were excavated

as well, for instance, ground axes and hammer stoneknives, and so on.
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Regarding wooden tools and wooden products, paddles, goods for unknown purposes
rectangular timbers, plate timbers and piles were excavated from the bottom of the wetland.
By Macroscopic examination of a thin slice of relics, their kind was clarified. Partly
eaten, peach, seeds of walnuts and a lot of nuts (mainly acorns) were also excavated.

From the layers , containing cultural, items bronze miller, the core of a bronze bell and old
coins were excavated. The bronze miller is considered as the Sobun millar from the
medieval Period. Regarding the core of the bronze bell (?) it is a very rare and important

excavated sample in Japan. Fluorescent X-ray analyzed these constituent bronze parts.

Chronological Framework

In the latter term of Jomon Period, this area has been confirmed as a beach by analyzing a
profile and sand layer. One day, localized torrential downpour caused an avalanche of earth
and rocks from Rokko Mountain which flew in the area and accumulated. Only big rocks
were left on the beach because of the wave, with the beach becaming a rocky beach.
Then, the sand washed by the wave, flew in the offing and accumulated offshore, to became
dune-like land again. After the process, sand less than 2 micron size was carried by wind
and accumulated at the North of the dune, then forming a dune, there. At last, the
coastline went forward offshore, and the low land between this coastline and first coastline
became a wetland. This was the birth of the wetland between dunes. It is not clear when
the configuration of the ground was completed, probably, sometime in the latter term of
Jomon Period. People at that time threw away pottery and broken pieces of stone sticks
into the wetland. In the last part of Jomon Period, people who used to lived in the
mountain came down to the plain, and made a settlement near the North-East of the
excavated area in this time. They drove in piles along the bank of swamp and made a long
ditch. However, they did not seem to use the wetland as a paddy field. They may have
had a paddy field in a for the North part of the area. ~Also, the people of the early part of
the Yayoi Period used both potteries in the early part of the Yayoi Period and in the last
term of Jomon Period.

Most relics were from the early part of the Yayoi Period. This settlement did not exist by
the middle term of Yayoi Period. It disappeared in the early-middle term of Yayoi Period
because there is no evidential pottery to show its period after that term. However, some
reminders of living in the latter term of Yayoi Period were discavered again. So, where

did people move during these two periods. Around the Kitaogi Site, it has been confirmed



so far, that a settlement in the Motoyama Site expanded enormoush through the latter-half
to the middle part of the Yayoi Period. Distance between the Kitaogi Site and the
Motoyama site is less than 1 kilometer. People who lived in the Kitaogi settlements might
immigrate into smaller, but more productive areas, or some settlements might naturally be
merged with the Motoyama settlement.

In this investigation, the detail of the Kitaogi Site in the latter-half of the Yayoi Period was
not clarified because the total numbers of relics were not enough to be considered. The
only considerable point is that a settlement around the Kitaogi Site existed between the
latter-half of the Yayoi Period and the Kofun Period, and between the latter part of the
Kofun Period and the Heian Period. In the latter part of the Kofun Period, the wetland
was buried under thick clay, a new soil-surface which appeared from accumulated clay-
sand on dune. People at that time did not know that this place used to be dunes, and used
to have a big swamp between the dunes. The coastline was far away, and, this place

eventually became an abandoned area:
Conclusion

Third archeological excavation carried out to understand roughly about the Kitaogi Site
from the latter part of the Jomon Period to the early part of the Yayoi Period. The Kitaogi
Site has been well known as the oldest settlement in this area (Higashi-Nada Ward, Nada
Ward and West-half of Ashiya City), and has had its name appear in academic papers on
local studies, however, the actualities were not known very well. In first investigation in
1983, the ditch that was confirmed by third investigation was dug from the East. Many
wooden products, pottery and stone tools were excavated at that time, the investigation
committee concluded the wetland was possibly a paddy field and a settlement was from the
Yayoi Period, as people did not use any pottery in the last term of Jomon Period.

However, in this time, the settlement was confirmed as mainly of Yayoi style with some
factors from the last part of the native Jomon Period, and the wetland was not used as a
paddy field. The investigation committee could not discover clear signs of living such as
the site of a dwelling. That is because it is highly possible that the center of this settlement
would be located North-West of the excavated area. There are no archaeological signs of
settlement in the early part of the Yayoi Period near the south and hortheast.

In conclusion, the third archeological investigation resulted from the process of exparsion

of living zon at the South bottom of Rokko Mountain, that was from mountain to field and
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the coast area in the last part of the Jomon Period. Considering the relics in the site were
mostly of the early Yayoi style shows how the Yayoi culture expanded in this area. The
age-tendency of relies is important material which provides clues to understand peaple,

objevts and their mopvements in society at that time.

148



H O O






1. HAEMESR
(MZEEE -t LZH5)

FoEREATHE S
(At»5)

e £<]

R

FoEBEATHE S
(Fh5)




2 BEER2

1. SXZE2EEME
AEES EPDL)

2. RMEH T EHRIR
(R»5)



1. SD2014#& IR
(E|EH D)

SD201 L BRI 1
(EH5)

SD201tEHEfEIR A2
(EHB)




1. SD2014&HIIRMA
(& 5)

2. SD204 (£)
SD206 (7%)
SD205 (H5R)
BHEIRR (@@ 5)

3. SD204tEHFEIRA
(Fh D)



5 EEEES

1. SD201#&HIRR
(EH D)

2. SK202tEHIEIRS
(FEH D)

3. SK201iRHKMR
(Fn5)



A

K

SK217#& i1

1

wn
5)

2. SK219t&HiIk

(R»

P

SK219 - EfEIR

3.

@At 5)



1. SK235 (Fi)
SK236 (#7%)
SK235 (i)
BHERR (@D D)

2. SK225t& RN
@er5)

3. SK22SLREHREIRE
(ih) 5) 7' ; s



SDO1 (£)

)

iz

(F

SKO1

3. SK02 (%)




3.

1. SXPHEE

2. 3XmhE:

1~2XPaER




PL.10

10 BEMEE1
fBx 281

EoEEE N L8R

FEEmELTEHL LS

74



11 EYEE2
i@ +520 PL. 11

BEE - IBMHLE L



12 EMEE3
B 281 PL.12

88

SD201# & WIEHH 25



13 ENEE4
PRAE 252 PL.13

Pl o

SD201 157



14 BEMEES

PRELER - LAHER PL.14

128

126

95

108

b el



15

EMEHE6
e e S T ) PL.15

b 7 e

SK225H ++2%



16

EMERT
RiEds - Lhhes

PL.16

BEEHLLIEH (RER)

115

P2 SR O 4 W o e



8

K

ENE

17

PL.17

AR - FERas2

TEBHLILTEH (FH - IKHFEEE)

Bttt (RE:R)

X

2



PL.18

ﬁ‘ =]
==

=]

i

EYMEE9

18




19 EMEE10

=t

pAES



20 EMEE11
hs20 - GEIE, PL.20

BEHAE

otk



woE EF O &

50Dz EBBEWEE ToL{2b 198 1392<Ls Znw3Llbroh&
E->4 JEEARE ISR AR E — 4 3 Rk —
BIEY
V) =A%
) — R
&% HARFH - A EEA
TR AL METHERES
AT AE T 650-8570L% B LA = T A L X IIANHET 6 T H 5 7F 15 2078-322-5798
FATHR VT 19994FE 3 A31H
a— §N . -
AT DGE B % FTTE b Jei WA | AN | AEERE | REER
TR | EEE o o 2 | o s ()
D r 9 TIFAZINRL ) o P 3
o e E 28110 34 135 TEtEs
aﬁjﬁﬁﬂ?igﬁ 43" 16" 1991108~ | 2,670 | FEEHE
%{ziﬁ%‘jb%* 00" | 30" ]1990331
1TH
FTGEERS | FER F 7 B F 7 & F 7 &Y |
ELBBE R . .
jt%; HIEDR A IR RT3 i3 1% | T
AE MR~ | BB 428 | Mt
IR BE Yy b 10238 | g
JHFE SR
g
RN E T
ES'E )




Kitaogi Site, a Sttlement of Yayoi Period,Japan
Report of third archaeological investigation
Authored and edited by Sugamoto,H.and Ishijima,
M.,Staff of the Kobe Municipal Board of Education.

©1999 by the Kobe Municipal Board of Education
Plinted in Japan by Koyu printing Co.,Ltd.,Kobe

The Kobe Municipal Board of Education
6-5-1 Kanoucho, Chuo-ku,Kobe,Japan
Phone:078-322-5798

LT AR B FE I ARG — 28 3 KA —
R4 3 H31H
AT A THEEZBR SR
A TR ILANET 6 TH 53 175
R 078-322-5798
ElR 2R ENRI AR &AL

IHREIRI B 6% - TPRUI0EEESE 36475 (A 6 3H)

SO BEMERMLTLET,



