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Air-borne geophysical prospecting using Helicopter

Toru Igarashi*, Kazutaka Ikeda* (Chapterl,2,3)
Hiroyuki Azuma*, Sugio Imamura*, Masahiro Ohsima* (Chapter4,5)

Abstract

The air-borne geophysical prospecting can investigate geological properties
widely and quickly. In this investigation, we applied 3-types of geophysical
prospecting, those were Electro-magnetic, Magnetic, and Radiometric method. We
can measure apparent resistivity of ground on Electro-magpetic method,
radioactivity on Radiometric method, and magnetization on Magnetic method. We
can measure also resistivity distribution in the depth direction by measuring
electro magnetic response to various frequencies. Conducting measurement,
analysis and interpretation of above-mentioned 3-geophysical properties, we
solved the geological structure from the distribution of geophysical properties in
this area. We also tried to study and discuss comparison and correspondence with
the present geological map. '

The air-borne Electro-magnetic method showed that the regions distributed
with Sarabetsu Formation and Isachi Formation, which mainly consists of
sandstone and conglomerate, have high apparent resistivity about 30-500 Q-m.
The regions distributed with Kowama Formation, Wakkanai Formation and
Mashihoro Formation (Upper Mudstone Layer), which mainly consists of mudrock,
have low resistivity 1-10 Q-m in the depth over than dozens of meters, though
some area dozens of meter below the surface have high resistivity about 50-200 Q-
m.

Magnetic method showed that magnetization tends to decrease from southwest to
northeast and this result corresponded with previous large scale magnetic
intensity map (Geological Survey of Japan, 1992). High magnetic anomaly area,
which spread from north-northwest to south-southeast, is found on a boundary
between Sarabetsu and Isachi formation. Mashihoro formation, which is located
east side of Nukanan fault, has also high magnetic anomaly area.

Radiometric method showed that high radioactivity areas are distributed in
alluvial depressions along Tenshio river and small river in the hill, while low
radioactivity area are distributed in Tertiary formations. High radicactivity areas
are not found on Oomagari and Nukanan faults.

Consequently, the geophysical properties corresponded with the present
geological map in general, so that the present geological map is supported in large
scale from the point of view of measured geophysical properties.
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HEEBEBRELTLRET S, HRMETEHOETOUENREBICEN., MOBEE
HAELEIZRa (T RY) MfgEhoHEns, CORBENEZHTIEFYIY
—HALUTHERETRy 2ER, HRAKPFIREHENS, BROKME ORI
i, KILHZADOBKODOED KA ZURABEL TEORNEEETN B0 ERAKIC,
Rp OREENGELTHZBDEBbNS, HBMET, HBEDO BRILREMN
BHEEINZMEE. BREORn MRHEINSMEEWUN Ko =T ERTHD
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BT, rBOBEZEETRDNZN,
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B. EREKOERH

CNETOFEICEY ., ARHBNERICSHSNIEEABN LR THERAP. BEESEND
BEICEERICBISh-BRSHZEEZRRTHERSHHI L, o BIROBSICIDAH
DRE~OBELFPESMIIN TS, COXSEREMTHRICEDE, +ALGREEEER
L. 10KHz BLED BB EICH L TTFROESYERE(BREFEREID ARESA TS,

#®) ERO®S (FHRMeE) £EE

B BREEORME | MRAREOEME BHREE
f E(V./m) H(A/m) S(mW.~ cm?)
o 1OKHz ~ 30KHz . | 275 oy
Ta0KHz ~ 3MHz | 275 T 218f
3MHz ~ 30MHz 824.7% 218.7f
30MHz ~ 300MHz 275 0.0728 0.2
300MHz ~ 1.5GH=z 1.5854/f J £723718 f~1500
1.5GHz ~ 300GHz 61.4 0.163 1

AFECHIIERFAES CTHEALLEEL. (IEREFBRERERRICBVTEREE
[CREAEBRERBELTCHY. AFE THLV-5EHE4(0.385KHz, 0.98KHz, 4.8KHz, 72KHz, &
KU S6KH)IZ W AR B R (RIARICTHRABEEEFM I TROEBYTHS,
FABCHEALFEECLREEEOR R ELIEEIIE 56KHz D1 EEREOATHY. T
FOEBYSEBRMERIZ 157 V/mEEREE 275 V/mEXREIZTE>TLS,

K)EALSARBOERAE

B & & MEERBE
KHz dB uV/m V/m
0.385 176.0 630.9
0.98 164.7 171.8

4.8 160.9 1109
1.2 153.1 452
% [, 9_:.:_._. BTE

LV /m = 10 @[ 15

¢ EhPEPEEERRICSL->TOHRTIZDT
HIEEOERICE-->TIE MERITB VT, 795 (BAMBEES) . 81& (RIERE
BEUT)OFRAN EHECEOLT, BRMERFBOHETN. F-ERECHT5E
BREAFRNDELLS,
AFEEEBICELTUL, TFAFRLUTOEEYHE. FAZHE TV,
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2 BEHET
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BERNEAEEREFNRE (R =—2AN) 375 —lEHR

(1) gtssoRE

OfFBORE=E MEE 1. Om
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(2) EFBOFIERE 25 HRER
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(3) G

®1N7F§A7f54ﬁ—(HP8566B)
@N—77»57F (KBA2402)

4 HENEE

 BAAVCERE S D 5 3 mEEE LS
(R 1DEBD '

(1) BAWERAE
HIEETE | AFERE | AEEHY | BAHMERE | &R1275ERRE | NEERRE
(kHz) (kHz) (dB) (dBuV/m) (dBuV/m)
0.385 0.415 91.8 84.4 176.0
0.980 1,010 83.9 - 80.8 164.7
BUA 4,800 4.830 -70.3 90.6 160.9
7.200 7.340 66.7 86.4 153.1
56.000 54,950 49.2 94.7 143.8
0.385 0.418 91.6 84.1 - 175.7
0.980 0.980 84.2 79.7 163.9
(7] 4,800 4.840 70.3 91.7 162.0
7.200 . 7.360 66.7 72.8 139.5
56.000 55.000 49.2 94.1 143.3
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()R 7 A RFERE

HEEFRE

HIEATE | MEEERE | BAEHEE | &R12758RRE

: (kiz) (dBuV) (dBu¥/m) (dBuV/m)
104.4 43.96 50.1 83.7

164.8 39.7 42.9 82.6

275.0 35.2 18.8. 74,0

BT 312.0 34.1 34.8 §8.9
365.0 32.8 39.9 T2.7

385.0 | 32.3 35.7 68.0

416.0 31.8 39.2 70.8

29950.0 -5.5 55.1 49.6

1.2 82.4 45.8 128.2

1.9 8.4 39.5 117.9

14.4 60.8 39.0 93.8

22.0 57.2 28.0 85.2

24.0 56.4 36.1 92.5

% 33.7 53.5 31.3 84.8
36.6 52.9 26.7 79.6

164.0 9.7 50.2 98.9

275.0 35.2 54.8 90.0

385.0 32.3 50.8 83.1

28630.0 -5.1 617 56.6
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C.GPSH E?®’

GPS(Global Positioning System) iZif (&) HIERAIE A 7 A EIFIEN. 1980 SR REE
BEPHRLEATEEZFAL THR LONEBERDLBHOBEI ATAT, bbb
HEABMTHS.

C.1 GPSICXBHIEFE

GPS ICKDPUrAEERST D&, T, BMENE EEERIMICAT 5 NS, JTUIER
KEALEZEEOBEVER 1 8) i E3BEErORFTH S,

KICATHEIATIE Dif ferential GPS (DGPS, ZBHCPS) ETFWHULICAT 5NB, THUZE
RO DELEERE IR ET 5 ERES L LT (/A I— K, Pa— KEMET M, LI
# 1) BEEATEPORITS D, £ LT, FHBEIRENOFET. 25574 v 78I,

FRTTFA w 7N ETHITEIENTES, PS 2ERALEERBIMAEER C-1-1 12

Yo

# C-1-1 GPS #{ERAL-FLMEFE

AEECTHVECSHBIZ. CAa—RERBWETF 1 77 L2 v IVEPS THS,

(RTK )

(C/Aa—F, Pa—F)

) I VA - FRATHRMARES B E
C/AZ—F # 100m
. Ll #HE2ZE)
B o o@ YT — v
(L1 &, LI&EZE)
C/A3—R 9~3m
F4 77 L%V 6PS L1 #E2(E)
(DGPS, Bl GPS) (/Aa—E, Pa—R ~1m
i (L1 &, L2&E2%E)
y RE T4y L L1#%, L% ~len
+ | (TR (/A a—F, Pa—F)
#l SyERAZF 4w IR |LIH#, L% ~5ei
g | T | RS R (/A 3—F, PI—K)
g | FFRYTL v B LI, L23F ~3cm
(ZAby 77 Rd-) (C/Aa—F, Pa—F)
i EREFERYT4 v VBN L1, L2F ~3¢1
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C2 DGPS

DGPS IFETAIR ERAS (B THEHCHMAW 27> T, HBEREZEZHERTILICK
DRMCEEZBMETREYT 2 HETH D, BMENr & T DEPS OFERFDOELITO
REBEROHERIVHEREININSTH B,

O BEOHEFRORE
@ EEEE. AKBEORESOWERE
® SAl&-oTa—RiEABNEZDSEEFED—

Eie, BEABRET -5 2ERBIUETIHEL )TN L TRARDEREZRD 2
VT WNE A LDERS b5,

AEETHWERASEL F—yE2EARICAETAHETHS. BHHIZM - GPS X
F—alORBHETHY, RAERANVITIY—ONBETH . EXOK -2 F—FM
BOI7O—ICRTEDIZ, BAETHLH LGS F—F ERMATH IR LR ETF—F%
AWTREEROILERS £HR TS D6PS §tHEE1To /. 723, D6PS fHHE=TI LTHE
GPS AF—3 3 OUNBEENNEERDH, COEEIIEHEICRSEBANOT—4F
HERDZ.

C3 HiBResR

FAT 7Lyl S HE RGO BEOB W BBEF—F &, T—F R—ZAIHE#
ULVAX 2B — Y CREFREHA Lz, CORSRERTHCGELARBETANAS
BEERAWT., EF4 THEOHRLOTVWHAOHILEfTN., RITHFOERZ L .

C4 GPSHEODZEH
1) SEEERS: WBEENCRT w7, p 1336, (1998)
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