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Abstract : Several geological models for global and regional mineral resource assess-
ment are reviewed. There are two models for the global assessment; 1) the crustal-
abundance model and 2) geostatistical model.
can be expressed as

1) Mi=w-k; A

2) Mi=w-pi-qs
where, M;: the quantity of element i to be estimated, w: the weight of the crust, A;:
the crustal-abundance of element 1, k;: the constant for element i which corresponds to
the mineralization factor estimated by Tatsumi (1979), q;: the grade of element i and
p;: the probability density distribution of the grade.

For the regional assessment, the URPV (the Unit Regional Production Value)

The equation applied to the models

method and the mineral deposit model are applicable to poorly explored regions. In
the URPV method, the region to be estimated is compared geologically with

well-explored one.

M=N.T.Q,

The mineral deposit model is based on the following equation,

where N : the number of deposits to be estimated, T and Q : average tonnage and grade
corresponding to each deposit type, respectively.
The crustal-abundance model and the URPV method are comparatively easy to

carry out the assessment.

However, the estimation of k; in equation 1) and the

geological comparison between two regions in the URPV contain some uncertainties

for the assessment.

Both the geostatistical and the mineral deposit models can give

more accurate assessment though it is difficult to determine the parameters.
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D Mi=w-ki- A;

2) Mi=w-.pi-qQ
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N5, TITHHETIHEDESEIERTIICALD
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WAL KREBE, FSHZoYHENHELREELE, o
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EZED S ETORROEE IR P ABOREES & i
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&iE (Resources) : BIEF 1o IFFERAREIED & 28
BREEEWRO b E THEETELHYEEVS. Z0T
ERIGEEE - B - BlfoRics 3.

BEMEIE (Economic resources) : HEDERK &

FT1HE <o E—+Fy 72 (Mckelvey, 1973)
Table 1 “Mckelvey box” (after Mckelvey, 1973).

Identified Undiscovered

1

FEsE T
Proved Probable Possible
BT g g
Recoverable Reserves %
I
HERRSREY i3
Paramarginal bt 3
Resources
HRFE
Submarginal
WhsLS0RE
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WoR SMERNEOKRE (USGS, 1980) R 1K, 1983)
Table 2 Principles of the mineral resources classification by USBM and USGS (after USGS,

1980) .
RBEER B EIRE  Identified resources ETESrEIFE SR Undiscovered resources
Cummulative
production #eZ. Demonstrated Fill Inferred B o LEDFEE  Probability range
F# Measured l i mdicated AR5E Hypothetical | #iZEfY Speculative
By R FRE R R |
Economic Reserves Inferred reserves
gl (| 2 EEggE | FHEEEGE | T ]
Marginally Marginal Reserves Inferred marginal
economic J_ reserve
EERRT HEEFRRATRWERE | FUEFRRT N
Subeconomic Demonstrated subeconomic SRER
TESOUrces Inferred subeconomic
| Tesources
ZF0fboER FAERE B L CBES AL O GRIR
Other occurrences Includes nonconventional and low-grade materials

Potential Supply (Given stated economic conditions, e*
and specified exploration effort, EX*)

Known Economic Resources (Reserves)

Economic Resources
(Given Current Conditions, ;)

Resources, Given e*
o (stated economic conditions
more favorable than e,)

Mineral Endowment,
.. Given:

minimum grade g*
minimum tonnage t*
maximum depth h*
mode of occurrence

%1 Harris (1984) i & 2 EFEOSE
Fig. 1 Classification of mineral resources (after Harris, 1984).
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|
|

MERERTARGME 2T

3. HEox%, BEREFIRUFE
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RETITbN B, BEEN EHERN T S L OmBRO
BATHIAT 3 L0, REFENE T VISR O
ik, H45, BELLOBENERCPEFRORRA, 4E
B IR MEV S LTEHOFEREEORMOMEFREE S LT
EFFHEEITY, HEFHNERERAVEV, BRI,
SO ERCRRER EOBRY|F— 4 IcESwT
FEROBE - HNZERR E L TiskoiiEER %
HEd 5. —F, HEENTFLVICBLTE, WE &
OB, SEFRD RN &SRB OBR, HEREAE L6
DORRIE E2 AWV TEFHMEAITS. Harris (1984) i,
HEEFVERSHIC, BEEN, B85, HEZEM,
HIBREEET 2R, A, O5oIHELK. LbL, B
B, WERN, HIREEEENO 320 FVIBEDOH
MBHORETH Y, EROHEF¥NEF VICBT 5 &
BAA. DVFNIRLTHEERIELE, WALWALHE

7728 —PRENT 77 7 —%2XHIL THBHL, &
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1. BRFiE (Time-rate), 2. Hizk 75 R fRE
(Crustal abundance), 3. RME I & & RAEAKRE
(Cumulative tonnage versus grade), 4. FERHE
(Simple subjective), 5. BEFEE (Complex sub-
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inant analysis), 12. E9ZEFHk (Modified compo-
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4.2 SEKEFIN

SRR E 7 VT D BAKIZ

M=N.T.Q 4.4
THBH. T, M BEWEE N KO T i3
PLE, Q BRmMTH S, BMEELLT N, T,Q0
REL I, N BELTCEHE LIRS 1 75 0BE%
oI EEENSHEE, T & Q IBIL TIIE UK
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4.3 MERBEEHEFEFI
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SR EOEEEA q EFOERENT B LICED
bexs,

M=W.p.q (46)
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b HHIROHBWEHS N HO 7o v 7 i) oh,
FNORY A AWt THBETEE, t=w/N TH5
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Qo |s £T 5L,
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2(qlt)dq 4.8)
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5. HERIRAERILY BEIREEE O 5l

C OB T IR EARENCHIR U - R EEE T 7V
CHIERERE R E T LR VWA, IMERREIE LT, 3T
B (1979, 1986) & Brinck (1976) OFEAENT 3.

5.1 MRICLZHBUEMEREOREY
CORBYOFRED 1 2k McKelvey (1960) i< &
5H07T, HIRAREDRILEOEBILE & STHKOH
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THELRLIOLE, r; (FY) BEDHIBERKRELE-T
BELTWANTH S, HROTRELES: A, (ppm)
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e
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n

C. R;=6.8A;X10" () (F=10"°% n=0.3)
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q=ki* (A;°1079) .6
EEFLETIE, BEp i 5.5 £,
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(F>)
104 |
loloﬁ
10° - B
10° 1 i
107 i
10¢ A i
10 _/F Ag o BEHEHHE (-1979)
Au He © MEgLE R (1980)
10 4 Be o KAIMIEIRR(1980) |
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T T T T T T T
10ppb 100  lppm 100 01% 1 10
KB e A7 A

%2 KEEHIER 3T OMUKRE S X OB EE GIR, 1986)
Fig. 2 Total tons of ore deposits and mineral resources (after Tatsumi, 1986).
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URPV i (the Unit Regional Production Value)
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Fig. 3 PRC provinced with U.S. state geologic analogs (after Clark et al., 1985).
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#3%F LYEFROZHIX URPV (Clark et al., 1985)
Table 3 Estimated URPVs of all mineral for the PRC provinces
to 1980 (after Clark et al., 1985).

Estimated
Provence P U.S. state URPV Total Value
Geologic Analog 1980US$/km?  Million 1980US$

Gansu Oklahoma 4,600,000. 2,100,000.
Qinghai(North) Oklahoma 4,600,000. 2,600,000.
Anhul California 2,000,000, 280,000.
Beijing California 2,000,000. 34,000.
Guandong California 2,000,000. 420,000.
Hainan Dao California 2,000,000. 50,000.
Hebei California 2,000,000, 380,000.
Shaanxi California 2,000,000. 410,000.
Guizhou Kansas 1,800,000. 320,000.
Nei Manggol (Central) ‘Wyoming 1,600,000. 1,400,000.
Xinjiang (Central) Wyoming 1,600,000. 920,000.
Sichuan (East) New Mexico 1,500,000. 490,000.
Xinjiang (South) Virginia 970,000. 700,000.
Shanxi Alabama 850,000. 130,000.
Qinghai (South) Colorado 780,000. 180,000.
Shandong Colorado 780,000. 120,000.
Hellongjiang (East) Arizona 510,000. 190,000.
Xizang Arizona 510,000. 600,000.
Hubei . Montana 390,000. 73,000.
Jilin Montana 390,000. 73,000.
Fujian Alaska 390,000. 47,000.
Guangxi Alaska 390,000. 90,000.
Heilongjiang (West) Alaska 390,000. 34,000.
Nei Monggol (East) Alaska 390,000. 120,000.
Henan Alaska 390,000. 65,000.
Hunan Alaska 390,000. 82,000.
Sichuan (West) Alaska 390,000. 90,000.
Yunnan Alaska 390,000. 150,000.
Zhejiang Alaska 390,000. 40,000.
Jiangxi Nevada 130,000. 22,000.
Ningxia Nevada 130,000. 8,700.
Xinjiang (North) Nevada 130,000. 46,000.
Liaoning North Carolina 54,000. 7,900.
Nel Monggol (West) North Carolina 54,000. 1,800.

& URPYV for Jiangsu equals O.

> URPVs of Fujian, Guangxi, Heilongjiang (West), Henan, Hunan,
Nei Monggol (East), Sichuan (West), Yunnan and Zhejiang are to 1982.
Note: Some of the data used in determining U.S. state URPVs were compiled

by JI.C. Griffiths.
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Fig. 4 Tonnage model of massive sulfides deposits (after Singer, 1986).
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of Alaska
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FEB5K 7 I RAICBITBIK S 1 FHIHURX ST (Singer and Ovenshine, 1979)
Fig. 5 Outlined and numbered tracks delineated by the types of mineral deposits in southern
Alaska (after Singer and Ovenshine, 1979).

HaFk BEERCTHEALEERT 295REOREY
(75 A#) (Singer, 1986 Tk 3)
Table 4 Estimated number of the deposits related
to felsic and intermediate volcanos in

Alaska (after Singer, 1986).

BB FESHESINIGEROK
FEsR90% bl | | HER50%LA L | HeE10%0E
No.1 1 5 20
No.2 3 8 30
No.3 15 20 30
No.13 0 2 4
No.15 4 9 20
No.16 5 7 12
No.17 2 4 9
No.18 1 3 9
ZDMH0 124K - - -
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porphyry copper, island-arc porphyry copper,
porphyry molybdenum, skarn copper, mafic vol-
canogenic sulfide, felsic and intermediate vol-
canogenic sulfide, nickel and copper sulfides
associated with small intrusions, skarn tungsten
i, @EEAEROET VR

podiform chromite, mercury, vein gold
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BOFEEF = v 7351 DORBIRDEBELLEELD
nas.




WEAER ARG ME F YD

BE5E FMEEFLOTLED

Table 5 Summary of geological models for global and
regional mineral resource assessment.
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