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Fig.1 Location of kofun (mounded tombs) examined in this study.
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Fig. 2 Example of a GPR profile.
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Fig.3 Photographs of (A) the Kanizuka tomb, and (B) a general view of the GPR survey area. Naruto city, Tokushima prefecture.
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Fig.4 Schematic map of the Kanizuka tomb, also showing the

survey area and representative survey lines.
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Fig.5 Representative GPR profiles for the Kanizuka and Amazuka tombs, showing the moats surrounding the mounds.
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Fig.6 Horizontal distribution (time-slice) maps of the reflection amplitude, at the depth of 0.6-0.9 m (corresponding to a signal
travel time of 20-30 ns). The relative intensity of reflection is shown by a color gradation, with strong reflections represented
as yellow and weak reflections as dark blue.
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Fig. 7 Horizontal distribution maps of the reflection amplitude at the depth of 0.9-1.2 m (corresponding to a signal travel time of 30-
40 ns).
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Fig.8 The topographic map of Tomisaki Chisato No.9 tomb,
also showing trenches and representative GPR survey
lines.
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Fig.9 Topographic map of the Aoshimada Al tomb, showing
the survey lines.
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Fig. 10 Representative GPR profiles and cross sections from the Tomisaki Chisato No.9 tomb.
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Fig. 11 Representative GPR profiles of the Aoshimada Al tomb. The figure on the left is the GPR profile of Line 45 and one on the

right is the profile of Line 40.
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Fig. 12 Tomisaki Chisato No.9 tomb. A: Three-dimensional topography drawn from the contour map, and B: curves of the present
ground surface of the mound (above), and the original ground surface as estimated with GPR (below), as seen from the

south (rear part of the mound).
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Fig. 13 Elevation view and estimated original ground surface on A - A’ line (A) and on B - B' line (B) for the Tomisaki Chisato No.9
tomb.
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Fig. 14 Assumptive model of original ground surface for the Tomisaki Chisato No.9 tomb.
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Fig.15 Front portion of the tomb. A: Region of mounded earth as estimated with GPR. B: Vertical section of the east wall of the
trench No.4. C: curves of the present ground surface of the mound (above), and the original ground surface as estimated with

GPR (below).

ZWEPILE 2003, —EME) 2RL TS, AL
YFTR, B 2m ETOMAICIOE LB XY, ¥
T0cm JED KL BER I T B, BL o, #Hik
THEE S NI AK LT3,

B 15C Tid, Hulih & B LfiA “RICTRL T
5, CORES &I, RATHOERLREIIH TTm’ERD
ohiz, BHETIE, HADHEL LRAFOREOUE
MELL, FREENNICKEST ML v FREN TR
Tielow, HAh SHIESROREROERD »EEL
Moty £IT, BLOBEHBHIHTEDOATIT- 7,

MEBH AL SHETE, P —FHEEICIZEL
O &L R OHEE RO AR PEAHER T & /o, [H g

3, R ESK36m, @3 2m, R/NMEF 10m,
KK 20m EETEh TS (FILKEE GETTR
= 2003), AP LRI O L &IZ, ¥ 77m’T
HO, FHBOKEDWTRICHIzE, ZDI &3, §Hi
TR, AROREBHEFALTH VLTS, |k
BT O Kl 78 & D AR Y 78 B R I DR o R A B
LT ERTE 5, ANHIZB LI, BIARRICEL
TRBLEAHETEZ 2L ML UV FEERESHTS
5%, RiERIOBRLEEHAET I LEEETH -
oo LML, BEATHESINCELHEE ML Vo FRE
THEH U/ L LG TH Y, SHKE - o t&mD
FHEEIEHWEEZ S,

55



0. ¥&®

L — S HEAEE MO THIEOMREETT - 70, HIFE

N TR TR EH Lo Hivo—> & L
feds, HRROMETORATE, HTHImETO
RIS 5 A WFEICIRZ 5 2 &M TE I, KRE,
[l P ATE S RN 2 FFHO BT, BNTRAIIDTOR
W& D2 EONFEEFFOARENENSH S LEW ST
L7co MBI L — VT HRE TRM 0550 R & L TH
I TEIMITONTE, FAZFOREIIZFHETHY,
HFEROF (FKEOFH) HHTH-1/lhE®E
AZohi, 7, WIHEEYRFOMIE (0 A%
PHICHFLTHE I LT,

iz, BRI S TESIILAEZENSZDHAD
SWhvitEnvbhd [THE] ®, h o THEEINS 722
LEBDLEZ [HE] BEoaMnElHons, 20

& B A, JLRMICEA LT, # Lo o e
ERERICT B 2 ERFBEEHEICATESDT, 4
OIS EN B,

OISR &, L — A IC L B KL
il EDBIR ORI ESLE S ET, LA RN
T3 HEEBRF Uk, BEOHERHIEEZ T THREL
IR TR O S (2R 3dm DR A 12l
FUE S, BERRHITAM ERE D, REREEH S
s tEE SN TH -~ 7o, TIELOBH)
WEE B HEN S hic, RBREPIEE, KATORMRBEN A

154 (2R 70m oRiH%MNE) TbERL, &b
BRI TTm B oN, ERTHTO®M & O REN
BRIV RO L2 L THic R L 7,

PER, HEL B TEY - BB EERICOLT, #
AEIC K DIEBETRO M ERITTbA TN, €5
Lo, ILHfAREICEETSE 2L — S A%
WA LT R s h o G o+ BE S Tt
T BAMETLR, 4HOEHFIIBT EHETE
ELTIHHTESEEZ 5, HIBDELTRERD B
T, HHEBEICB IR0 EHIOMAEbROBRELIE S
n5, ATHEOWEW], STHLRTEAR, P o SR AR Ak 2 0B
FOBIMICHAGI EBEZON B, £ LIclib AN
T, NI B BB ERTEL, HEO O
WAEHE TSI EE5BROMERELEZL TS,

E

ARizE EDBITHD, ZLDOHLAIZTHRE, JB)
J1&W50 & Uiz, $RIT, AR & L@ 20T,
BRI (R IRSE LM £ > 7 —), dfEMK
(ERBREERRS), KK (Bl L+
Y& =), mten B CEILRT) ik EsIca Y
F LA, T/, EHHEEME#HRE (KEK¥), Walter
Edwards #d% (KELK%¥), EHEHER GERESE
F) MOoRZAOAHBIYE L THRGE L ETL
P BHHL LI E T,

SEX#
FENLHK » FPAEFI—EE « PUkS HE 1999 TALMIRAD Fik & T 0Bl it
st A7 1999 [y SO bR Lo R0aR A Tig Py ol Ay HEIEi o 355 3R] pp.65-71 PR &

AZRZ

Al A 1982 TRBUCE AN I O KR & 978 /) | [5G 29-3 pp.99-114 B ¥R &
FiphiiR R 1956 [Iel « {778 « grh KO MR & &5 | [ 5 ppl-16 B N/TEE

K70z 7 bF— L5 2002 [{ 56
5] pp.74-106 HETHEEE

KEEDRZ | [ EAHHZ BRI | EAREY 2 BCT

INR—HE 1978 [ i BB OILEVITE & € DRI Tk 0R A | [8 5 FUFIE] 25-2 pp.29-46 & i ¥

P

FEH e WS 2001 T

56

5 EFEN B A L — YA Tl kEL L

o P IG5 B B R R



AHREE FINTHRESULM I ERL ) 113 p99 BILTHELZRS

FEE e B 2005 [VNEIRILEES GRBSER) 120 2 b L — S 8A ] [/NESR LS — 85
PAFEE AR AL R # ) pp.80-87 EiRMTAERAS

RO e B 2006 [FESREREE « 7 GBI 2 id L — S A THEE LIRS REFEM
FEMBOU LM R ARG H 5 RESUEM & v & —RIEAAREGE] 66 EEEHELES -
S i Al s RIS e 2~ 7 — (BRI )

BT BIRIE « WP RL « FEREK 1997 [ IR ERERT SN | SHiA# NSO RRSHEA] T4
Sl 1558 — 5 1 IRFEMHA OB — FEMTHE LM HAERE] 1 (810 KA SRS 1 # 0
%) ppb3-64 /WEMHAEERASR

BEHIE « NGB « FHERRK « AL « 75 LA =—Ib « FIRBEF - £HE BT 1998 [ B IR & 0T
REIN 1 SR RMAMOBERSEE - T L -V EE L GEEELGELE] (R 5HE-FE 2K
FEPFAE D KR — BB EESUEM R ARG 2 (FILRPAHRE H 2 AES) pp.103-116 3#
EHHEERZ

A & 1981 (B By KGO E TR [MEREY] 31 pp.l15-118 BEBRFLFR

KERZEIFRAT — & 2001 MHEOBOCEORENIE Pk 9 — 12 EER P EBEMEIE (EEITR
(B) (2)) EMEHKEEH] (W) RERFEBHEETF — L

T = RS AL 2 > 4 — 2001 [Pl 35 1L VR SR i e 0 oy S RE — DU [T R BT 1 B B s 1 5 HILROSCA L AR
AR [ R R E LM £~ 7 — R AERIER] 3 pp.2-9 MEEAREREE LMt 5 —

BWILRFEASCENE L FIEE 2002 [FERBH AL SIHE] IH 1K« 6 2 REMAERESE] BILKE
AEE Pt

BEINKRFEASCERZHFIRE 2003 TMERSH A 1 5H -8 3 RAEMALREE] BILWRZEAEHE
LS FE

JROE= « #7F  1E 1967 (9K C 1 58 THFRNEHEBORE KR LAY 17 pp.46-130

K HEER S ,

BRETEE R HS 2002 T8 LR i T8 (LE el i A W 5] WP EERR S

PIBLERA 4y 2005 [RTARYERER AL HGRTFIL) S i

Annan, A. P. and Cosway, S. W. 1992 Ground Penetrating Radar survey design. Annual meeting of
SAGEEP, pp.1-12

Conyers, L. B. and Goodman, D. 1997 Ground-Penetrating Radar-An Introduction for Archaeologists.
ALTAMIRA PRESS

Edwards, W. 2006 Japan's Oldest Keyhole Tomb (?): The Prospection Program at Tenri University
and GPR Results from the Do-no-ushiro Mound. Journal of Archaeological Prospection Society of
Japan, 8-1, pp.9-16, Archaeological Prospection Society of Japan

Edwards, W., Okita, M. and Goodman, D. 2000 Investigatioﬁ of a Subterranean Tomb in Miyazaki,
Japan. Archaeological Prospection, 7, pp.215-224, John Wiley & Sons, Ltd.

Kamei, H., Marukawa, Y., Kudo, H., Nishimura, Y. and Nakai, M. 2000 Geophysical Survey of Hirui-
Otsuka Mounded Tomb in Ogaki, Japan. Archaeological Prospection, 7, pp.225-230, John Wiley
& Sons, Ltd.

Kishida, T. and Sakai, H. 2006 Study of kofun in Tokushima prefecture using ground penetrating

57



58

radar and electric resistivity surveys: Reconstruction of the moat of the leveled mound. Journal
of Archaeological Prospection Society of Japan, Archaeological Prospection Society of Japan (in
press)

Malagodi, S., Orlando, L., Piro, S., and Rosso, F., 1996 Location of Archaeological Structures using
GPR Method: Three-dimentional Data Acquisition and Radar Signal Processing. Archaeological
Prospection, 3-1, pp.13-24, John Wiley & Sons, Ltd.

(2006 4 9 J] 12 HSZfF, 2006 4 10 H 13 HZE)



Research on Kofun Using Ground Penetrating Radar
Prospection : Reconstruction of Leveled Mounds
and Estimations of the Mound Fill

Toru KISHIDA and Hideo SAKAI
Graduate School of Science and Engineering, University of Toyama 3190 Gofuku, Toyama City,
Toyama 930-8555, Japan

We conducted research on kofun (mounded tombs) using ground penetrating radar (GPR)
prospection. One purpose was the reconstruction of kofun that have been leveled and are there-
fore difficult to detect, but in the prospection of Amazuka, a round mound in Tokushima prefec-
ture, we discerned clearly the moat to a depth of 1 m. The results made it clear that this tomb is
the second largest circular kofun in the prefecture.

In research on kofun, in addition to the shape and size of the mound, the volume of mounded
earth reflects the manpower invested in the tomb's construction and the scale of the engineering
task involved, providing important information for probing relations of power of the time. We ac-
cordingly developed a method for calculating the volume of fill, by combining estimates based on
GPR of the boundary between the natural subsoil and the fill of the mound, with topographic sur-
veys of kofun. Applying this method to the Tomisaki Chisato No. 9 tomb in Toyama city enabled
surmises about the processes of constructing the mound and transporting earth. The volume of
fill was found to be approximately 374 m’. Similar research was conducted for the Aoshimada Al
tomb in the city of Himi, revealing that approximately 77 m* of fill was applied to the front por-
tion of the mound.

Until now, little scientific research has been conducted on the volume of fill for archaeological
features such as kofun. Based on our work, it was possible to estimate the volume of fill of kofun
built on hilly sites using GPR. It is believed this method can provide new data for use in archae-

ology in the future.



