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1 De Wijs FORTRAN
9 . d=0.6
n=20 , factoria. out
Excel
1. xi: 0~n.
2. value(i) .
3. value2(i): ( 2).
4. alpha(i); @ @min ™ Qmax-
5. freq(i):
6. cumfreq(i):
7. cumfreql(i); ( 2).
8. falpha(i). fl.
9. falphe(i): (f(@) s (n —>00)).

10. fre(i):falphe(i)

program factoria

real fac(50), value(50), value2(50), alpha(50), freq(50),
cumfreq(50)

real cumfreql(50), falpha(50), falphe(50). fre(50)

open(6, file="Tactoria. out’, status="unknown’)

n=20

xd=. 6

eta= (1. +xd) /(1. —xd)

amin=alogl0(((eta+1.)/eta) * * 2)/alogl0(2.)

amax=alogl0((eta+t1.) * *2)/alogl0(2.)

fac(1)=1
do1i=2,n
fac(i)=ix fac(i—1)
1 continue
freq(1)=n
cumfreq(1) =freq(1)+1.
do 2i=2,n/2

freq(i) =fac(n) /(fac(i) * fac(n—1))

cumfreq(i) =cumfreq(i—1) +freq(i)
2 continue

do 3i=1,n/2—1

freq(n/2-+1) =freq(n/2—1)

cumfreq(n/2-+1) =cumfreq(n/2+i—1) +freq(n/2-+1)
3 continue

freq0=1.

xi=0.

xn=n

valuel=(1. +xd) * *n

value21=alogl0(valuel) /alog10(2. )

alphal=—value2l * 2. /xn+2.

write(6,1000) xi,valuel ,value21,alphal, freq0, freq0, xi, xi, xi,

freq0
do4i=1,n—1
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xi=i

value() = (1. +xd) * * (n—1D * (1. —xd) * *1i
value2 (i) =alogl0(value(i))/alogl0(2. )

alpha(i) =—value2(i) * 2. /xn+2.
constant=alog10(4. ) /alogl0(freq(n/2))
falpha(i) =constant * alogl0(freq(i)) /alogl0(2.)
cumfreql(i) =alogl0(cumfreq(i)) /alogl0(2. )

(1), cumfreql(i) , falpha(i) , falphe(i) , fre(i)

4 continue

valuen= (1. —xd) * *n
value2n=alog10(valuen) /alogl0(2. )
alphan=—value2n * 2. /xn—+2.
cumfreqn=cumfreq(n—1)+1.

cumfreqln=alog10(cumfreqn) /alogl0(2. )

al= (alpha(i) —amax)/(amax—amin) zero=0,

a2= (amin—alpha(i)) /(amax—amin) write(6, 1000) xn, valuen, value2n. alphan, freq0, cumfreqn,

falphe(i)=al * aloglO(al * * 2)/alogl0(2. )+ a2 % alogl0 (a2 cumfreqln, zer+ o, zero, freq0
* % 2)/alogl0(2.) 1000 format (3. 0,f12. 5,f10. 5,19. 5,18. 0,19. 0,f10. 5,2f9. 5,f10. 2)
fre(i) =alogl0(freq(n/2)) * alphe(i) /alogl0(4. ) stop
fre(D)=2. x x fre(D end
write(6,1000) xi,value(i) .value2 (i) ,alpha(i) .freq(i) , cumfreq

MULTIFRACTAL SIMULATION OF GEOCHEMICAL MAP PATTERNS

Frederik P. Agterberg
(Geological Survey of Canada , 601 Booth Street , Ottawa, K1A 0E8, Canada)

Abstract;: Using a simple multifractal model based on the model De Wijs, various geochemical map
patterns for element concentration values are being simulated. Each pattern is self-similar on the average
in that a similar pattern can be derived by application of the multiplicative cascade model used to any
small subarea on the pattern. In other experiments, the original, self-similar pattern is distorted by su-
perimposing a 2-dimensional trend pattern and by mixing it with a constant concentration value model. It
is investigated how such distortions change the multifractal spectrum estimated by means of the 3-step
method of moments. Discrete and continuous frequency distribution models are derived for patterns that
satisfy the model of De Wijs. These simulated patterns satisfy a discrete frequency distribution model
that as upper bound has a continuous frequency distribution to which it approaches in form when the
subdivisions of the multiplicative cascade model are repeated indefinitely. This limiting distribution is
lognormal in the center and has Pareto tails. Potentially, this approach has important implications in
mineral and oil resource evaluation.

Key words: Fractal; multifractal; model of De Wijs; geochemistry; map pattern; computer simula-

tion.



