Vol.7 No. 2 (1986)

m#E 5N

LM AN X —BIFRER Y —Vieonc (D)
—&FEER Artificial Intelligence

New Support Tools for Mineral and Energy Exploration. Part I :

Artificial Intelligence

1o dde-l & IE

P T EOMBRC A 220 A &5 &3 5 FLGEE,
FEOICH, BEMETh 5 BFE XD
ERERDOTE, O SHRO—&AZ W - Tx /20
HEEEOFNIN— F 2= 2T Z DEE TS
CBOTEMSYEEEZEATHDS, ZOEEIC
ERARIYZZ CHEZCDERT A VF-bRKEC(HE
BMLTHBY, ErTENTHONREHEEZDERDE
BEANORHLE, ZDREK » Fk « tR~DEEER
WTRIESTENT LG, FEFHOETHRVN, &Y
BUBNTEE 20D, 2 RIICHTLEROFS
BT OHEBEERMBEHRE bHER - IRRL TWH ]
51, 3 CI2MHEEEIC T T DML HFEE L
TLEHEASETBHY R o7 4 2 MOFRI, L
KISHIFRDDE T 2 EIRAE TN 5 I3 =BT R R
IZAHNERANTHAHIETHI—=23 T VT
#l, S oIiZoPREPFHE, WFhicEXEOT
HAEZREFZATESITELDBFETH A, HIZE,
Skinner DIRIEGT A /Nf E— S WH AW E< VT E—
SNIERTHEONDW B E /) E—FNVIESHDOTND
SNSRI IR M R B GR € TOvIC B LT bt
cHEEERELGADH v b A 7 AL SEREFRED
FilllE DD BEFRESN LD, T LTYRD
T &85 5 OPRFHR TR A R 97 & b BIEREIC,
Bz, & OIESASEER « & O/NEBGHE AN &, BB
HEBEEBRVRRCEZELTOEDTH 5.,

HAEXSREICHITSE, W 22 VFE-—DEF
V¥ Wi C BIRBAFEREENS BIF 73 C OET O U4
DYERT V7 7 4 €7 4 BHEHE O KIEICH 59D,
=113, HEIREUNRAGRO SRERE AN (USGS) ©
EN B E (NSF) &, o BBtk o &SR ESLILIE,

* FEKF LB AR TR
T606 HUENTZS X & H ANy

117

Tsuyoshi Sugano

%1 USGS&NSFOS &R AR~ DF

210077 KO MMAJ(1985)5°
L 1981 4
¥ 7 e | SRR
= 13X 0) ?ﬁ ‘}:E
K EHVE AR
K BRI R S i it A T
(CUSMAP) $49 | $48
T 5 A A YL IR A T
(AMRAP) $45 | $4.2
DIV S S $ 6.2 $ 8.6
B - T $4.0 | $4.2
BT OBARES $96 | $938
%%mwﬁ%ﬁﬁ%%%ﬁ $29.2 | $31.6
ENZ R EI(NSE)
sk B R
R $ 0.1 $0.3
HBR AR RS $0.3 | $0.05
HIERE) A $05 $ 0.9
RO UF R
VRS I
(BERVPY ) 2a—vav
b $12 | 80
NSF & amemsitE § 2.1 $ 1.25
USGS N SF 0§52 5 3%
e $31.3 | $32.85

a) COFICHT AHHUL J. Hower(NSF RTUA ) / 4K
%), P.R.Brett(NSF), J.S.Dickey(NSF), P.B.
Barton, Jr.(USGS), B.A.Morgan(USGS)& U J.J.
Hemley(USGS)IT & 0 it & te.

b) FEAE . FRENEN, 19784EICHLRERTZE(190TT Fv)
LR E(21005 Fav)icaE Ehe.

¢) AN OB I, 19784 ICHEA/FHM L (43077
Fov)E BT o ZE (53007 Fav)icsrElEhc.

T 7 u¥ -4 (DOE), B FEEERsm (NOAA) B
YO Y =T YHIEET &R B R < B
4 B RBIEDOT 7 74 EF 4 ZRLIBITHSY,
DX S IEKEE BHEEOFED S B EE/NE B ARDTS
BEEEEE LTHa2O0 LD ETHELE, B
TEREETS & QI SEE BRI 1 BN« = RV F—
GIE DR R ERODIZE < JEABRCEV TS, &



118

SAEICE 5 B OERBINOBRICED 5 LEH
0, ThREREF ¥ a+ ) X LoRDHEE - T
WA BOBRAR LBV TORENERLNLSD,
L»3ic, BEBROEYERL 2 V¥ —icdT
DBRER, 121y, "M T /aV-D—EEXA
BT A9 VEROUKBIEEE ZDHEDTHOEA
NDEEBR - BWNEAF, FHEB~—2 45 VER
DEIANEEBATERD 12 DTN D &5 BN DE
#REFR, T LTy 5 vER - < v A VEIR - BESK
URSEFEESMERSOEBRROEETHS. b
120 7 F—BRICALTIE, BAERM0Mm
CER A VF-BIRICZ LR VA XIREEDEX
CREIND & D ICRER D, T I HaHEE
LOELTWEY, ESOHRNEHMBREET,
FNFE-BEBELHILLTHEEREL, BENE
EHBAEBETIAMI R AF - &, BESEIOT -
ZBICENE I E LT B ERES « IHIAGE A
ZI0MEDOBRERF AT A LF—2BEHELTY
)= VKB ANF - BELEHIE T 2 0F b
EERDLHT, BEUSE QAL « 7 2 LS 5ERK
FERICE O HRESTCBREET D dbAN LT
FNF-ELT, FECHENBEERSAR T 2 v
F-BHROREL®, FIzrrF-—D12& LTODE
B BEOF Y —< VI R F-BEOEEEHES,
PR Z B —BOEENSLBLETHSS,
FLOSY - = 2 ¥ -BREERHELTS, 7
o —SVIEIB SDOKENASAS Y F4 v b 55
(1984) DEsEEE (M1 EAARREOm) <7 1 v 2
2 yN—=TM+& Y ¥ic X 3EBOFAP, {AESPOT
LD BABN D HBEARDED TV B1990FE4T HIFF5E
OHIFREFMHE (ERS-1) BEIBPIBVE—
VIV TERER UY, BRI FEERRIIC
&3 =Y aF VB TORE « BEEERFCE
5% T, BEVBIRHIRCHBRSBRESh TV 3L
LiF, KCMONTWBREDTHS, AXTRE, 7
FLOUBHREAXEY - VHIEEROERNT 2 5 4
v 4 28T 53— EL LT, SEG CKEHIRmE
BEY¥E) BLUEAEG (RMUIBEERGS) itk
SRR » HEBH OO E  ICHITRIFE I
BLEDRWBRSEERNBERDOT 7 7 4 €5 1 OF
L 0B, BES JUSROBEBRYREEIRES
BN, SEOFETHEHLVEY « = 3 v ¥ —-HiF
BEXE Y — v Artificial Intellgence & Z DETiT
LT, BADES o v . — s B L 1S

T RNE—

STWABT =T 474 Y% AVYFY P2z Al
(A5 77/ v o-KBIsti, ENsBel
BHIKEIC IS BIEED AT BB EIFIE 1 - 787
UMBRFEET + 2/¥— b ¥ 25 4 PROSPECTOR
Ehilic, BL—THBHZDO—HiIc >V THNh &
HTHL. Licdd-T, LE—REERTiREL,
BEEBNT I 74 ET7 4 DRHTEET~E D%
F—7— FEUCHIH L B 1 - TH D, HitRE
FEFEEMERRT 771 €7 4 2ERT S 1 DOHE
NOFFRD 1 ipOBEERE THRAE, BHTHE
FEFTOEEL L TENDEV LT B LT ATH 3.
133, SEIDMEHIE, XH1) BLTF2) 2~x—2ic
LTHH, ERIEXERICOT S,

2 HLOEY s sV ¥ -ERBEETIEY—
IVHRBAROERN7 V74 EF 4

EEREI L N~V TOH LD EE MR RERD 7
77474 %BET S 1 DDIEE L1535 SEG(So-
ciety of Exploration Geophysicists) & EAEG
(European Association of Exploration Geophy-
sics ) ENTNDEBICHE W THIFTL T3 Geophy-
sics(Monthly), Geophysical Prospecting(Bim-
onthly)D Z C13E/I(1973~1985)ic 8 & h /- HFgE
WXICDVT, &< ICHYBIFRFE ICBEOEERY
SEEBNARBRDOT 7 71 €5 4 % & DB,
Palacky (1983)8) DHkic L0 BEA1T- 1. B

-2HKPEE T BF 21X Washington(1985), Houston

(1986), Las Vegas(1983)EKESEG%*¥£Annual Me-
eting i3, ZELDEMSD * VN — o FTHF—N—1§
LRILDDH B3E - HRE - BREE IR UHBFEED
BMEBTHRRR « YV RIVL e T—I V3T
BERDOT &, LKROFHMEMBIA%E 0 E T ZEx-
hibition & —EICED TS NERICET 3. &5
ITH, Geophysicsitida ¥ 7 ) x v 4 ) —IREDG
E(Monthly), Geophysical Prospecting i€ & [a#

FIRST BREAK(Monthly)#ZhZhimb v, S

BRERKMIEHERET 5—%, GeophysicsiB %256
FElDF58283/ X % Special Issue(Vol.50, Nov. (19
85))7 & LTHMT 51, —BEERLENE DS
BHTH3, BUs, SEGA v/5—i3, FEHiAc-
tive Member & L T - 72 197554 S10E R D #
BEATH, 2KIER, YUERE - REEERH
SHEDL S NBEFMARICELE T, 20KICEE
BEMARONE, Z L THRIERATSE,iclS



Vol.7 No. 2 (1986)

3THAHIBFEPEICHL TS, KikD#EBIRIRI
EoTRZORIFTHEBRRECHNEZLEEDNS, &
B, AEOFAELHHII14TH 5.

2.1 EEREMNBERSBEEXEY - IVHARBERERS

7U97F4EF4

B-11357 L W BRKEFEERH OMEBRRERICH
EBHT I 74 €T 4 AZRLTWEY, EAMIIC
+7—FEFYVVI, A vN=Ya vBLUF- R
#RInterpretation)ic 2V TDY 7 b v = TIZEAT 5
T 754 EF 4 DEV, CNIEROREB VI
RNV 7 b0 T7DESEFECED DD D%
T 1 oDEETHA S, TAREECMEOS
V7 by THRRBREETECE/ v v ELT
WAEPHIRTH LD L, SROEERIT - R - 5F
- BREEREY 7 b v = TRV ETETEEL
10, BREELBHERNBIKLSF -9 ~X—2DBH#
HLZLTAIF/ /7ov—ic@g3hicz+z/3—+
Y27 LESHRE O EEOMESFIIE>TV(TH
25, EEDBHEOEHLE LTI, USGSDIME
E5F—4 25 4 MRDS (Mineral Resources
Data Systen)(B#EARE 64,000 #, #5415,400 F1)
P, ARE A ¥ -E(DOE)D Y 5 v REEFHE
57— & ~X— 2 NURE(National Uranium Resou-
rce Evaluation)(BAF#E, #$75,000,000)D & 5 74
EROEEF» S, K« VB LCHEKLERZE R
0N ERAEICE 7B REM « R « AR « HEREAN
— X VEE T — 9 ~— 2 GEOCAT(Petroconsulta-

RESEARCH ACTIVITIES

*31

PHYSICAL PROPERTIES
*63 *17
INSTRUMENTATION SERVEYING . I
AND
TECHNIQUES
%383 *98

INTERPRETATION
THEORY

INTERPRETATION
OF DATA

FORWARD MODELING *99

INVERSION

CASE HISTORIES

ANALOG MODELING

Bl-1 Geophysics (SEG), Geophysical Prospe-
cting (EAEG)ICAHBFH LW « = 7 vF—
BEREMSEEXE V- VOMKBRARERNTY
5 4 £5 1 Palacky(1983)-Sugano(1985)"

119

nts Ltd )D& 5 SEBERAEHREAIICES T, K/
ZiFichl 3,

ZLTHDTRNRBETHROD, BE, FriLva
YEa—§ 77 /09 -DfENE, RROBESESH
EHEERB L, ABOMWEEHOT7+oY—%518
DFEETIEEHBEMBIOD 2 dDicRFlahb.
FORTRAN XfbicRR&EZ&h, 7o) Xaf4a—-n
7075 AOHOWHORIHCH L, #&E, MIT
Mc Carthy (1960)1ER D A TH0HES & LISP (LISt
Processor), % L T Marseille X% Colmerauer(19
Ik > TR EH, v A -« EELE SCiICAH
ARICOTTEE L2255 PROLOG(PRO gram-
ming in LOG ic)D &S BHRER T 0 /5 L FED,
AVEL - EDBEFRES T 7497 (RVFY
AVEY), 29REVSEERICEVEDERNT
$#— b L&D LT 5Smalltalk, Z L TINTERLI
SP, COMMON LISP&(E -7, # 7Y =7 MEM
HBHVIIZTOREEEFTISEFRICKD, M~
275 Z MR T 0 75 LDEKEIL S WHAT
BOFLOHERSTTH 5. RiETIE, BEEREC
RAY-10OHB AL, u—L v Y Ne7EL
BEFRCRAY—2(1-2 GFLOPS)#E A (1985)%iC 4 5
LoiT, e LERBEETENE,STREE 15 5T,
RERBNETNE LBEH - EORRICKE EHRA%
RELODOHBR—/— 3V Ea— 7 FERENZ I,
BAICE TS S810/20(8AK), VP200,1000Z K ,
£ZR), SX-1(&FILK, RR)OFAEEFEETHIL
BE~NI PAVHEBRBEAP, R—N—avEa—5
EEERNE Y R 5 & [RERR(WIETA)] B%, £
LTHED, L0 AL LOEBMESEMAND
ARA TEBER(FAS)] BEZEI LD ETSFG
CS7'v Y=y bifT, MITO ATRERREAR Y v &Y
» 7 ZLISP= Y YH B30I DEC= Y, d5icid
ABAHA=Y Vic/Ny 22V F - Fowy 4270,
ESHgEyY —vEMMT 5 TSSUEDO ATHEERAT
oy R ARERSEBICHLIFIREICE-T,
ARBETE B ofey—, BECE»-T22<H
Ly =, N4 F=7Ha=— 7 RHEEDHE
BRTIZ 74 EF 4 KBEE LWVIESHE/RTE SR
B L D2dH 5.

2.2 EEHICHAEZOODDOFHFLWTZITFAET 1

R203, BBHLSVTOT I T4 ET 4 %EREL
T - T ANF-BREEXE Y — v & LTHR#,
HENVESROGERSPFTEEITITERTSHLE



120

IRNF— « FE

R2 B I AIVF-BEEEREY - AVRRHERICET BN DDDHLVT I 74 EF 4 OF
SOME NEW ACTIVITIES

CONTROLLED SOURCE
AND ELECTROMAGNET
C

3-D CSRAMT
PEM(3-D CSTEM)

ELEC
IC M

MMR (MOSES, SENSITIVITY)
MMAR

TRI
ETH

R %ﬂljlé' MAGNETMETRIC,MAGNETOTELLURIC

TOSIP (TIME CONSTANT,CHARGERBILITY,FREQUENCY DEPENDENCE

RWA (POROSITY
NMR (PERMEABILITY

LARGE PHYSICAL PRQPERTY MODEL

ARTIFICIAL INTELLIGENCE,

NEW COMPUTER EXPLORRTION

3-D HIGH DENSITY FORWARD MODEL ING (SUPERCOMPUTER)
HIGH RESOLUTION INVERSION

3-D C6
[4)
0B

REINTERPRETATION (REVALUAT ION)
EXPLGRATION MODEL (PROSPECT-SCALE, REGIONAL-SCALE)

LARGE KNOWLEDGE BRSE

Al (EXPERT SYSTEM PROSPECTOR)
EXPLORATION DECISION SUPPORT SYSTEM (DSS)
EXPLORATION SUPERSIMULATOR

bhBW L 2DDEFRE T LOHIFIT, 106, HA
BROSFI A OMRR % T84 5 ALHI#EIE S (Contro-
lled Source)*EBET2H L WEBRTEEXEY -
LVT, BE~ 7070ty y, GRELVYREE
NIcN—FD7 r0—iCHE—-bENLY—NWVTY 7
FOREEHVE > TRYPERSHFTE 30FHTH
5. SR - SREFARITEBET3-D CSAM
T, MMR ® #18 §kR#1tk € 7 L ER O TDSIP © Y
F—~gEEPHfEeFLERDY —VEEREZFDT I 5
1 €7 4 DIEMALISETH S, b5 120, -+
—3v¥Ea—%, FGCSHEEHERELLF LV
YEa—49F77/uV—%ERETEEY T FF
—BiREEHE Artificial Intelligence A THIEE(AL) 73
EHEBEREAXEY —VOERK - BITH3, 20H
IR E R BB AN TSI 5HEL LT
b, 1980FEERICHEDOSEZE A E, SEG Artifi-
cial Intelligence T X/¥— b Y X F LTy VR
Y'Y LB TO Hollister 5(1983)1% iz & 28118
BZF#HL + 29— } Y27 LPROSPECTOR®,

Smith(1983)iC X 35 4 » 7% — 5 BBIRT =¥~ |
YRT &, Schwartz(1983)IC L B EEF — ¥ XN—2
BLURoth(1983)ic k B = + 2,¥— b &2 57 LIS
B2 &+, [ Annual Meeting Washington(1985)
TOMBYEEE I Y ECa— V257 0T E T —
7 ¥ a vy 7B 5 Thadani(1985)ic £ 3 Al LISP
7=27 A7 =<3, Thomas(1985)iC & %4 RAER
7 =7 A7 =3B LU Dasgupta(1985)ic k 3 &t
RV 5749 YRFLREDBBF NG, $1-,

EAEG Annual Meeting T& Farr 5(1985) it &
SAMIFNVF-BHFFEELFRN— F Y2 F 4,

Horvath(1985)iC K 2HIE~N— 2 2 AV 1544 = 3
v I TSI T ¥ 22— b Y2 F 4, BLUPayre
5(1985)') Ic & BALEBES 1 2 $ 5 7 FEXEY
—/DIAPASONU ERH DV THREKSH, 5%
TIRISVH LWV Y — VIEBRATF L L THEET ~E
Sa=TIT4 T4 BHTETHS, EHh3 -« 44
HilCi3 1-D, 2-D EEARMHBEECHH - FIASh
TWieZ E2EANE, BREEATHERRLOS
LR SRYIE € 70, N2 b T ot o4
N-Z2OEEEGEES-D 7+ - FEFY v/,

KBEEHBEES-D 4 v /x— Y 3 D, 3-Davr
a=%73574 92 2(CG), CT, # L CEEZEED
BB LUBEEARBEARMM~— 2 2 Mk L 7869
CIFRNF-BHFEFEEIF XN rRFL, A VS
59747 AVFIVAT 4 FEERRIEY — L&
W o I BIREEE Artificial Intelligence AI75&ic
#gehaFtov a4 270 -5 v
(New Generation Computer Exploration) & \»
I REEMHRIMHBICENT T, & SITIZ1900ER%E 1
TP BT 2MBEERE 3 &HNTH S,

3. HUWEFRAE Artificial Intelligence

—KEREFIBAIFY /02 -DEBHKRET
BlE - ISP BRRBETERN— LY X7 4
PROSPECTOR & #0@i—
3.1 Artificial IntelligenceRfcEBEET



Vol. 7 No. 2 (1986)

BACBOWTIRICOT (Frita v £ a — 5 Hifhl
R, 192642 AEES MR Y. —sFG
CSC (Fifth Generation Computer System) #718
EALYT, 7= F4 74+ VAV F) V2 VR
ADBEEDN—F, V7 bv=7EFOHEERR
BHEEICA > T3 LERMDBEY TH B!V, L
i, TOMEIKE - KMICEZ 2 RlEdE D s
<, KETRTCIFHAROBEEMLEFVEL
THA, =470z b=y ReaVa—-9F
7 /0 Y —HEHRMABEEBEMCC(F+H 2 MA— X
FIZRLY, CISBEERT v Y27 b HediEE %
ZF—PEETNS, MCCOBMBEITSH500% 8 A
%3 . — 5 BEHE ST, R 6 ~10EMEE
ATGHBARICEILTONSFETHD, ECTHK
A5 HE(E B EEE ESPRIT (European Strategic
Program for Research and Development in In-
formation Technology), HEMNHEE - EX4
Alvey 7056, ZOThHATo V=7 b EH
BEHTVETILBLICHONTNBRLELZATH S,
FR0EFIORBT ¥ € 2 — 7 BROEE L EROMHERD
5, TOERBD TR ONT, BED S5HNIE Toy Dt
RiEp -1, TRONSHEEABESAERT - 7 #
WLUNARZ 875 &£ (Woods(1973)) A5ttt ic 4T,
Z OBEBFIAE R AIRRIISBDR—/¥—1
YEa—%, FGCSE K LT 2 Hit ERREDE
Ricky, ZOERIL~NDEEVBRESH, BEDT
FAN— P YRFLDHVOSEIT, BHIBTR
& LThH, ZOFEEHERBELLEERL LD,

3.2 Artificial IntolligencefiBRRE T + 2 /8
- ¥ 254 PROSPECTOR

¢ C TR BUMERGE T + 2/~ b VAT L
PROSPECTORI3, AIDHIENROEHEHTER
REMIEEEET 3 C & 2R LI ABNELER & b
=2 5%bDT, MIT®D Davis 5(1984) H & TEHL
HMESZLIBITHSE, 2RIV 7+ —FAVI—F ¥
a2+ vAI+ Y% —(SRDHUSGS & NSFOER %%
I CHYBEEENH TE - T< 22WRBEERRY
B DICBIFEGBOA < L) Ll DavEa—
SEPRa v NTF—Va VYRT LG, 2a-HFEL
CTEEMEEESOEMINERAEE LT A 0RE
HEROFERICEFIR OB R BT X S THEEHEM
ROPMPRAE AT > BFREFEEPIBIROBIHE -
BiRE - ¥EEHEELT, ZOMES 0 7LV 7 b

v T THERS TV 3, EMFESERLIRED

121

w1 . HAHER* v b 7 — 7 (Inference Network)
FooREE LTIV Ea—9Y 7 by TOEE
AB e 74— a ks, HHESKEECET EKR
15— 9 ANDSBHRET > THES N BHREERER

« SR MM AEETTBAIET ) Y ST 0SS AT
b5 B, h, 3L EEL-TELALEES
EHCED ONIBREC OSHSZ OHERE v b7 —
2 O (Nodes ICIEd 5, EbIF 7+ o 7/ AR
HEHLIE->TWWS, PROSPECTORFEIERAE
B v 2 5 & (Mixed-Iniative System) T — ¥ H54E
SRR IC OV T OIS REBRNITANLT,
BRANZEME T FVEREDBE, 1 Y5575 4
T T — VRHEE, b v TV NVDRFOTFHEE R
DEL, SHEOREEFLICKIET 57— L ER%
BRTBYRTLTHD, HBE~N—RICBUENEFRE
%€ 7 /v (Genetic, Conceptual Model), &&=
W (Empirical Model), ## <7 (Exploration
Model)B L7 o+ 2 EF IV (Process Model )7 &
DEFADBEZLONEH, boWEHE OIER - 7
ZME2EFTFLETORARI PR —HB0EY -
a F VR — VOEMBIREE T F VvEMRAL, 918
I3 (Transfer of Expertise)iCBAL TI3FiBD
Hollister(1983)0&F 59 % L T AMBKE W,

% 2/%— } Y27 4 PROSPECTOR DA
vy ¥avid, GPEROES, WEME, BREM
SHEBMBERE EE2 2 —FHATT BT & TH,
Bie v £V SENTVBEBARY 7 b2 T7B KU
F—4 LDBE, ¥E < OHRkE T VOEE, KN -
FED/HDF— 5 - HR - MBOZR—LEET o
I—DROUDBRICILBETETT S, WhWwEF
ATy TRIOF — 5 R, REHRELOHRE F <
A vAERHER T v b o - VEBRBSERSN TV S,

%31k, £+x,— 25 4PROSPECTOR
WETLEy Va YO—EKBOFITH S, F4l3,
EEA%541, Vv—VE32T THIRK S /o 5 EOME SRR
BHEEF v 5155 PROSPECTOR #1# 0 Ak~
—2THB0, zok, TFEKIME, SUHEK1566,
— 351065 (EBA%L 1683, v — VER13T0D23MED Y
— V3 FNRT - LVEF USRI ETEARZEE DT
(%512, June, 1983 ARDIDTHBH, &5
K, =FAMI5E, ThEhoEFricos, SR
2008k, nv—ER150 AL E R, HMEMBREE
FUIBEEABEIETND, DEO>XEERSNET
08§y vav—nE LTOLTOERIZ-SCRER



122

IxF— « BE

%3 xTI+z,9—F Y25 ALPROSPECTORD® v ¥ 3 YOF Duda & Reboh(1984)!7

The following questions are intended to establish the nature of the petrotectonic setting.
(These questions will not be pursued unless a positive answer is given to the next question.)

1--To what degree do you believe that the target area is in a continental-margin mobile

belt? 4

2—Do you know the age of the continental-margin mobile belt? WHY
The vast majority of porphyry copper deposits are younger than 200 million years.

Major age groups include:

1. An older group of 200 to 150 m.y. (million year) porphyries in British Columbia:
2. An important younger group of 70 to 50 m.y. deposits in the Mid-East. British
Columbia (Skeena Arch). and Arizona-New Mexico-Sonora (Laramide) copper province:
3. The major belt of 60 to 4 m.y. deposits in the Andes of Argentina. Chile. Peru.

Ecuador. and Columbia.

Although some major deposits in the western U.S. do not fit the above groupings. either
in terms of age or location, they are all younger than 250 m.y. Known porphyry deposits
of Paleozoic age {e.g.. in the Appalachians and East Australia) constitute a minor fraction
of present resources. Hercynian (late Carboniferous) occurrences in the Kazakhstan.

USSR. may include some major deposits.

2.—Do you know the age of the continental-margin mobile belt? YES
3.—What is the age of the continental-margin mobile belt? CRETACEOUS
= 136 — 65 million years. What is your confidence in this estimate? 4

| suspect that (* there is a Type-A porphyry copper deposit) (2.65)

There are several favorable factors: in order of importance:
1. the petrotectonic sewing is favorable for a type-A porphyry copper deposit 3.626
2. there is a favorable regional:environment for a type-A porphyry copper deposit 1.866
3. there is a favorable intrusive system for a type-A porphyry copper deposit 2.607

**dominating factor**

There are two positive factors with neutral effect that. if negative. could have been <|gmﬁcanr

in order of importance:

4. You were sure that there are granitic. calc-alkaline intrusives in the region 5.0
5. You were sure that the target (or prospect) lies in or near an intrusive system 5.0
For which of the above do you wish t0 see additional information? ...

#4 PROSPECTOR #0418~ — =
Barr & Feigenbaum(1982)!8)
Size of Knowledge Base of Five PROSPECTOR Models

Model ) Numb.er of | Number
assertions | of rules
Koroko-type massive sulfide 39 34
Mississippi-Valley-type lead/zinc 28 20
Type A porphyry copper 187 91
Komatiitic nickel sulfide 75 49
Roll-front sandstone uranium 212 133
Total 541 . 327
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e, 1983) Duda & Reboh(1984)'7

Selection, Hood Type

Name Description Nodes | Rules
MSD Massive Sulfide Deposit, Kuroko Type 39 34
MVTD Missippi-Valley-Type Lead-Zinc 28 20
PCDA Near-Continental-Margin Porphyry 186 104
Copper, Yerrington type

PCDB Near-Continental-Margin Porphyry 200 157
Copper, Cerro de Pasco Type

PCDC Near-Continental-Margin Porphyry 159 116
Copper, Island-Arc Type

KNSD Komatiitic-Type Nickel Sulfide 127 72

WS3SU Western States Sandstone Uranium 200 148

ECSU Epigentic Carbonaceous Sandstone 197 153
Uranium

LCU Lacustrine Carbonaceous Uranium 164 111

PCDSS Porphyry Copper Drilling Site Selection 133 60

VCPMDSS | Porphyry Molybdenum Drilling Site 51 42
Selection, Vertical-Cylinder Type

HPMDSS | Porphyry Molybdenum Drilling Site 76 48

Totals: 12 Prospect-Scale Models

1566 | 1065

fo. WHEBIE 7 — K94 TEFVER—LVELT2
DO L ISR AR L7t b DT, £DHPROS
PECTORE/£% & & (ke 72 s iEnrh s,
(R-3i3 SRR (1982) TH B 18 ) 2 DFER, P
ROSPECTOR OB/ ~OFliid % 4 & 9 & -7
A [EOHEE (CBE L TRV TZ D555 % &b I 3 ik
DAY ZELRCEAHK L TRV ETHAD. Th
R T — 4 FEEERE R Lo SR L
T 5 EHrsh 5,

3.3 PROSPECTOR 0¥

W EEES T + 29— 25 L PROSPEC
TOR Z, EELWEY —vELTOIT F 28—}

K-2 EEY 77 UMb ER IC B 3 PROSPE
CTOR®D 777 4 v 7l /1] Harmon &
King (1985)!9

v 27 - HELP(CDCB#¥, 15%E$30,000,000)%,
BEZT00EE, 100,0007 Y YT —¥ 3 VENR— T
MERISEFREEE L, 27074 s RBRITER
ZIEMEICEZMT A LD TZ 2NBRHCADUCEUS
(Pittsburg KF¥BFHINTERNIST AW EFE, NI
HDnNy 279 70d EICERRABRETD, TSSIHE
HE TERPE VA EPIF T IRITTERTE/ N7 4 —
vV RERIEDBE LERE, BEREa—)ZXTF 197
Z (Heuristics)2155iC, AI 3 KEHD 1 D% jlifc
L, S5l « = 20 F—ZiFES T TORMRED

UNERODED
MINERALIZATION

e
MT Jouan

LIMIT OF:

—— MOLYBDENUM DEPOSIT
[_JORE-GRADE(12)DRILL INTERCEPTS
[ HIGH-GRADE DRILL INTERCEPTS

-3 PROSPECTOR %iF£E: Washington 3 &8
Tolman (CI31F % RASEREET #l Campbell,
Hollister, Duda & Hart (1982)'®)



124

5ATHEDDHLHHEREVIBE2DATIERS
FRWATVBLETIC, $XICALIF2 /) 0d—0D
HTERBICATH A .
KETOAUSFHABEEFE, MIT, SRIGEHMPR
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EC, IBMU ERFIOH/AESLLKNI T /0T~
A4V 7 by TREEEERFEFEBEOSE
D—KBELE-TED, ZOBEMRT /T4 EF
1 XBARIIOEZ BONDH 5,

PROSPECTOR i R# & 1 5 Artificial Intelli-
gence EIEFII Y - © 2 v ¥ —BiREEICH L
LWIBkZERBR LY, 7oty 4 THEAl €
FYVYITa S5 AEMETHONEERERSINEE
By, BREROHNBIBOEEREIIE S, EFL

I RNF— « FiF

BRFRLELTOENEGEN—-FILLEF-5D7
tO—LBEENM Y 7MY ITCEICEDEVEE
BAFBERICEZEF VD) N4 ZZRLIENT D
HFETHA5. PROSPECTORIE, ZD7EmiciEH
HBHEE X7 LKASE 7 + 0 —, HMEHHEEE
MMSEETEAV VT » 725> T3, KAS
THFMSERENE TR (AT TEETE S % v
FT =7 T F 4 IDZTOPK LN ST, HEEEA
#7 (Knowledge Source)F|H A RIANCITZ B,
BB BEEETI+ 25— P VR FATRECRS
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KSS(Knowledge Sharing System) DEM L 75
D, BELSEREERYT. b5 HOAEAN— X ERE
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“Artificial intelligence modeling programs
will have a significant impact on future mine-
ral exploration.”, Babcock(1984), Mining Engi-
neering, Vol.36, No.122)%, Science(1982)iciBi#i
LicsXE5IAT 52 THULC, BROFLVGES -
TRAF-BHRFEEXE Y — v & LTOD Artificial
Intelligence(AIA THISE)DFABAFE X, PROSPECT

Small-scale nalural language interfaces
L that rely on typed input

Specialized military systems
that utifize analogical input

Large-scale limesharing systems

1' Large-scale pmpnelfry systems

* developed by or for
(200~5000 rule systems)

" Small-scale decision aids
(50-200 rule systems)

% Microchip systems incorporated
ininstruments

B-4 BEYTSKEMBT + 29— b Y27 AL B Artificial Intelligence
IGABIREILDOF#l & PROSPECTOR D& S Harmon & King

(1985)19



Vol. 7 No. 2 (1986) 125

£6 FLOIEW - 23 VF-BHEFEEXIEY -V - Y X5 4 Artificial Intelligence BiED 1§l

SOME EXPLORATION INTELLIGENT SUPPORT
TOOLS & SYSTEMS IN NEAR FUTURE
HIGH SENSITIVITY FIELD DATA ACQUISITIBN SYSTEMS
ARTIFICIAL SATELLITE HIGH RESOLUTION IMAGE ANALYSIS

VECTOR PROCESSOR-BASED LARGE HIGH DENSITY FORWARD MODEL ING
ENHANCED HIGH RESOLUTION INVERSION

3-D CT (CAT) , SUPERFAST NMR DETERMINATION (IMAGING)
EXPLBRATION 3-D CG(HIGH RESOLUTION COLOR DISPLAY)

EXPLORATION INTELLIGENT HIGH SOFTWARE

SMALL KNOWLEDGE SYSTEMS
INTELLIGENT SMART INSTRUMENT

EXPLORATION LARGE INTEGRATED SOF THARE

INTELLIGENT SUPERSMART INTERPRETATION WORKSTATION
EXPLORATION INTELLIGENT SUPERSIMULATOR

EXPLORATION VERY LARGE SCALE SUPEREXPERT SYSTEMS (KSS)

COMPUTER COMMUNICATION NETWORKS (LAN, ISDN)
EXPLORATION SBFTWARE COMMUNICATIONS ARTIFICIAL SATELLITE
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