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Abstract

This study aimed to investigate the paleoenvironment of two archaeological sites in Central Japan, based
on insect fossil analysis and AMS"C dating of sclerites of two insects. In the Onigashioya site (Mie
Prefecture), “village insects” were found, which indicate that the presence of human beings and agriculture.
AMS '*C dating on sclerites of insects ranged from 1010-1155 calAD. It is likely that the human settlements
reached the seaside in the 11® century AD. In the Ooke-oki site (Aichi Prefecture), “insect pits” were found.
These are structural remains in which large groups of Anomala rufocuprea (a harmful insect of field crops)
were packed. AMS ™C dating on sclerites of A. rufocuprea ranged from 1264-1385 calAD. It should be
noted that fruit trees and vegetable crops were planted in this site in the 13" century AD, It is probable that
many harmful insects of field crops multiplied in this region with the development of woods and fields

promoted nation-wide in the Medieval period.
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Figurel. The Onigahioya site
Sthys
REEH (Mie University 2004)
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Robol, TNHIZADEREERLAZBNRIGREZRTEREGR, 19949 THD, £/, ¥~ b

Ny 27 U X LY Lachnocrepis japonica (1 R)RV Y 7% IIAVE Synuchus sp. (1 /R) &\ o
TRAM~HERMORR ORI I, ThOIIKEZIIUOBERMREICAEEST2ERHETH
HEWVWR D, KEERIZOWTIX, MEBREDILKBICERTEFRY 7a XS rIay lybius
apicalis (14 /) <0, B AR H DK HERE X HEIZERD b D H A Hydrophilus acuminatus (4 73) |
BV L Coelostoma stultum (6 JR) 72 E D3RR S 47z,

Table 1 The sclerites of insect fossils found from the Onigashioya site in Mie Prefecture (Okuno and Mori 2009)

Family Lower taxon Ecology and eating habits No. and parts of fossils Sum.
Hydrophilidae

Hydrophilidae gen. et sp. indet aquatic phytophagous E1Tl 2

Hydrophilus acuminatus Motschulsky aquatic phytophagous E4 4

Sternolophus rufipes (Fabricius) aquatic phytophagous S1E2L1 4

Coelostoma stultum (Walker) aquatic phytophagous P3 E3 6
Dytiscudae

Ilybius apicalis Sharp aquatic carnivorous E13T1 14
Histeridae

Merohister jekeli (Marseul) geophilous carnivorous El 1
Staphylinidae

Staphylinidae gen. et sp. indet geophilous omnivorous El1 A2 3
Carabidae

Carabidae gen. et sp. index geophilous omnivorous H1S1P5SE6TLIA212 18

Craspedonotus tibialis Schaum geophilous carnivorous H1 P2 E3 6

Harpalidae geophilous omnivorous El 1

Synuchus sp. geophilous omnivorous El 1

Lachnocrepis japonica Bates geophilous omnivorous E1l 1
Scarabaeidae

Scarabaeidae gen. et sp. indet terrestrial  phytophagous L1 1

Onthophagus spp. geophilous coprophagous P1El 2

Onthophagus atripennis Waterhouse  geophilous coprophagous P1 1

Aphodius rectus (Motschulsky) geophilous coprophagous PS5 E20 25

Anomala spp. terrestrial  phytophagous H17 P6 E53 L19 95

Anomala albopilosa Hope terrestrial  phytophagous El 1

Popillia japonica Newmann terrestrial  phytophagous H2 2

Rutelinae gen. et sp. indet terrestrial  phytophagous E2 2

Apogonia amida Lewis terrestrial  phytophagous El 1
Elateridae

Elateridae gen. et sp. indet terrestrial omnivorous El 1
Curculionidae

Curculionidae gen. et sp. indet terrestrial  phytophagous El 1

Total 193

(Legend) E: Elytron, H: Head, P: Pronotum, A: Abdomen, T: Thorax, L: Legs, S: Scutellum
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FERPUBZDWTIE, BEHOBDHMIZEET I LBZVEAEDO TV L EFX
Craspedonotus tibialis °, KHIZ 2 < KECE: E2 BT 50 AT Hydrophilus acuminatus . B 7
SEHOW)NILEM, OB EORBCERTEIZELEDHEBM THBI I F LA Scirpus
triangulates @, # 3 FIZ DWW THIE%#1T o7z (Table 2) (Figure 3), HIERRIZ. 37k & B, 1010
~1155calAD DREIZINE -7, Zivd, BHE$ HHEE S TH B OERED T IREIfT
HIZHiz->TEBY, FRIVEIFLWER T, 2o, BR{IEAPRLEABRRER, B
BXE 11 HHATRICBT 20 THSL LEETE S,

Table 2 AMS Radiocarbon date List

Lab No. Material Species Name 14C age (BP) Site Name
PLD-11504 elytron Hydrophilus acuminatus Motschulsky 977428 Onigashioya
PLD-11505 pronotum Craspedonotus tibialis Schaum 969+19 Onigashioya
PLD-11506 seed Scirpus triangulates 956+20 Onigashioya
PLD-12850 3 pronotum, 3 elytra Anomala refocupre Motschulsky 698+27 Ooke I

R_Date PLD-11504 — =] I

R_Date PLD-11505 —A._—J.&—%
R_Date PLO-11506 A_AL

R_Date PLD-12850 — pro—

Calibrated date (calAD)

Figure 3 Calibration plots of AMS *C dates on sclerites of insect fossils (PLD-11504.11505.12850)
and a seed(12850) , calibration plot by IntCal04 (Reimer et al 2004)

U LR S, ANEERBOEERBICOVWTERT S, RRbAaDEE. ARRBEME
T ThHolz, RAREBERBFADZ, 11 HdaTE, WOKE - ARBIER 2 AMIZL - THE
DHENZBOTALHRRETIChoe dHESINS, THEIZEL T, AKLICEFTT 5D
DHHVA, WEREPFRIZEZENAY LT RS EOREND, MEICHE LR NAHEICALE L
TWeLHETE B,

K iR B

HEHL 2261%, B 278 RORA{LAZEKBT (Table 3), BEHfbADAERBRERNHE R, HR
MEARAT B3 45. 0% (150 i) &b mEi<, BV TRAMR RS 45. 0% (125 7). KERRD 0. 7% (2
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A AFHEBRA0.3% 1 R) Thot,

BHEAERBIZOWTIL, MIEEROE A 2 H R Anomara rufocuprea (2 X) #iXL®, < A EiED
FEST B~ A= R Popillia japonica (3 K)°, MALEM R EOEEFRERE FUIRTATA
Anomala cuprea (2 /), €07 Fa X Maladera japonoca (2 1) 72 ¥ OB O o F R A VB EE
BENE, T2, ELFIEFOEEZRS IEFXF N ALY Chrysoling exanthematica (1 J)X°, EiT7
TOEERLD T U NAY Freutiauxia armata (1 K), Ny BIREDEERRD Ny LY C
aurichalcea (2 3) B R 2oz,

Table 3 The sclentes of insect fossils found from the Ooke-oki site in Aichi Prefecture (Mori 1996)

No. and parts of fossils

Family Lower taxon Ecology and eating habits Sum.
No.1-1 No.1-2 No.1-3 No.1-4 No.1-5 No.1-6
Dytiscudae
Cyhister fapomnicus Sharp aquatic carnivorous El 1
Hydrophilidae
Hvdrophiles acuminats Motschulsky  aguatic phytophagous El 1
Silphidae
Silphidae gen. et sp. indet geaphilous  filthphagous El 1
Carabidae
Harpalidae gen. et sp. indet geophilous  omnivorous Al E9 P5 H3 A3 P2 PZHIALL2 ESPoH5A4 52
Prevastichus sp geophilous  carnivorous Pl 1
Pierostichus fortis Morawitz geophilous  carnivorous El 1
Dolichus halensts (Schallery geophilous  carnivorous E3 3
Synuchus sp. geophilous  omnivorous El E? 13
Chilaenius sp. geophilous  carnivorous Pl 1
Chilaenius naeviger Morawitz geophilous  carnivorous El 1
Tenebrionidae
Plesiophthalnis sp. terrestrial  omnivorous L1 1
Histeridae
Meiokister jekeli (Marseul) terrestrial — carnivorous El 1
Staphylinidae
Staphylinidae gen. et sp. indet geophilous  ommivorous P2 ELAL 4
Scarabaeidae
Scarabucidue gen. ot sp. indet Lerrestriul - pliylophagous EILL Li 3
Onthophagus spp. geophilous  coprophagous PITIAILL Al 5
[ atripenn aterhous: hil copropl E7P7H1 A2 E2 Pl PITI 2
Aphodius sp. geophilous  coprophagous P1 1
Aphodius rectus (Motschulsky) weophilous  coprophagous El E2 El P3 7
Aphodins pusitins (Herbst) geophilous  coprophagous El 1
Anomala spp terrestrial  phytophagaus E213 ElAIL2 El 0
Anomata cuprea Hope terrestrial ~ phytophagous Al Al 2
Anomala rufoeuprea Motschulsky terrestrial  phytophagous  EZ Al Tg“\'&;l i f\'i 1;13}14'“ ff‘}”"z'u 'E;‘ PTAS s
Mimela splendens Gyllenhal terrestrial  phytophagous El El 2
Popillia juporica Newmann terrestrial  phytophagous L3 3
Maladera japonica (Motschulsky) terrestrial  phytophagous El E2 3
Cerambycidae
Cerambycidae gen. et sp. indet. terrestrial - phytophagous L1 L1 2
Massicus raddei {Blessing) terrestrial  phytophagous El 1
Chrysomelidae
Chrysomelidae gen. et sp. indet. terrestrial  phytophagous ES E2P1 &
Fleutiauxia armata Baly terrestrial - plytophagous El 1
Plagiodera versicolors ( Laicharting) terrestrial  phytophagous El 1
Basilepta fulvipes (Motschulsky) terrestrial  phytophagous El 1
Nomarthira eyanewn Baly terrestrial  plytophagous El 1
Chrysoling exanthematica (Wiedemann) terrestrial — phytophagous E2 2
Chryseling aurichalcea (Mannerheim)  terrestrial — phytophagous El 1
Tenebrionidae
Agrypmus binodulus (Motschulsky) terrestrial  phytophagous Pl 1
Elateridae
Elateridae gen. et sp. indet terrestrial  phytophagous EITI Z
vy binodulus {Motschulsky) terrestrial  phytophagous Pl 1
Coccinellidae
Coceinellidae gen_ et sp. indet terrestrial  omnivorous El 1
Hurmonia axyridis (Rallas) terrestrial  carnivorous El 1
Formicidae
Formicidae gen. et sp. indet. terrestrial  omnivorous H1 1
No identified insects
unknown unknown  unknown E2 El 3
Total 278

(Legend) E:Elytron, H: Head, P: Pronotum, A: Abdomen, T:

Thorax, L: Legs, S: Scutellum
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HFHFTRIZOWTCIE, 7 PRI T AT I AL Chlaenius naeviger (1 R) =2, Y YeFFIILVE
Synuchus sp.{1IR)7REBRHOP27, ThblZ ARFBICERHL ., BEMOEZIZEEFL T (F
1997a)LZNABE R THS, KERBIZOWTEE, HAY Hydrophilus acuminatus (1 &), Fraoy
Cybister japonicus (1 ) BHDPHTEOHRTH o7z,

Bl 2(93A X VHI3p: B AR 23cm ¥R E 4em, BEEE 7. 3kg) 225V THE, £K0 1/2 FKFiZ
TEMFEL, TATORRAEZHH LR, Bt icil#eg T RoBRREgF ) BEEhdZ
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- RREHSOEHABL LD Thole, B AaHRIE, HASHOE S DEH THEICH
RENTEY, BRESCRH 2 COREENZRETHIERTHS (AREABWZESHE, 1987),
IDEeAaHROIL(HK)ER 6 5D AMSYC ERBIER T, B AEREMIZ.
1264-1385calAD ThH b, FIMME OR REAFHRE & ShicfErR L iITgBAW Tho T,

ST ORERD G, 13 HAIATE O KEMNER T, STRAOBRBARZICLBE LD AR EMABEREL
TEERBEBIER > TN Z L BB TZ 5, BEVEZ TITAEERHBBAIITORTEY, BR
THEEhICE bR EEREREL L LTHEDLDATW AR Z EBHERINRS,

b A R EELZRR ST, REMNEBNBEET 5 AR (3R, 1997a) . KEMARE (3R,
1997b) TH R2Dx»>TE Y, FHIC BT 2MEHICHT I X a TROHEEOFLAKEINRM[2 5, b
A A TFITHER, BRDIUARDEARNDOHEE BT 5/MERR EDEELMETHICL EE-T
WS, Ak BARFRCRERMERESEHEF L2 LItk ), 2o 2METSLOILRD,
RABREZEZ T EBRERHREIATHS (F, 1999), b AT RXE2ELERMMEARE
13, AW BTTEEBEEI-CRRT Tk U2 P BaRAOBERE X T, 8RR &8k,
ISR E IR P ATEBE 2 & B Ao d il (§R8 ~ BRI OBBFI» L bMLILTEY (B, 1999).
IOFBROBRRBEOREZREROVEDLER-TWS, ZORKE, THLHEOCRELEFEL T
THBEFET L. ABRLRARKENEATHEZEREZLRD,

5. wt

BAEREN (ZHREN) . REMNE (FHR—EW ORREAZITE XU ANSHC ERNE 21T
ol R, FHRHOEERBICOVWTUTOZ LBEHTE 3,

1)11 A2RTE& O RIERER T, FRFENTOATIKHPEOER S e N OEREMIVER
=T,

2)13 AR O REMBBF CiL. MIEFHZEER LA L BDh2RRIHAED L, BT
JAVE R HIRE D3 IR A8 o TV,
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