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In the problem of recognition of earthquake-prone
areas the objects of recognition in many cases are the
intersections of morphostructural lineaments.

This selection of objects of recognition is based
on the hypotheslis that locations of eplicenters of
strong enough earthquakes have to be close to Inter-
sections of lineaments.

For some seismic regions the validity of this hy-
pothesis becomes clear after marking the locations of
epicenters on the map of morphestructural zoning of
the region. But there are regions for which the spe-
clal Jaatification of this hypotheasls 13 necessary.

The following algorithm can be suggested for thia
Justification,

1. Testing of closeness of espicenters and

intersections
Let G = | 44+ 935 .+ + 9n ) be the set of points
identified with intersections of Jineaments of the
region under consideration and E ¢ | €, €y s ., Byl

be the set of points i1dentified with eplcenters of
strong earthquakes ( with magnitude M 2 M, , where K
i1s the given thresholad ),

Let jkj denote the distance between the epicenter
e: and the ilntersection qj

The distance from the eplcenter e; to the nearest
intersection will be

P; = min Pt“ .

ujsn
Let HQ( )} denote the number of epicenters for
which P;; P in ‘percent of their total number m .
The function "Q(P ] characterizes closeness of

epicenters to intersections, But epicenters may be
¢loss to intersecticns due to hnigh density of linea-
ments and so due to great number of intersections in
the region,

The distance from the epi-
center = to the nearest inter-

section will Dbe

j); = im'in PLJ .
SJé n

Let NQ(P) denote the number
of epicenters for which j%»$P
in percent of their total number
m ,

For each intersection its new
position 1is selected by random
choice uniformly in the circle
of radius R with the center in

point qj.

F(R)=t§4_’523--- :Fm b
1s the random system of inter-

sections.
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To eatimate wheather real closeness of epicenters
to intersections is better or not than for some arpi -
tarary system of intersections with tihe same density
the following procedure 13 used.

For each intersection 1ts new position is selec-
ted by random choice uniformly in the circle of radius

R with ‘he center in the point qs ., 80 a random 8Yys-
tem of in  n~sections E(R) = tE .5 0o vEn 1 ts
constructed. For thls random system the function H;(fl
can be defined. This function characterizeées the c¢lose-
ness of eplceners to this random system of Iintersecti-
ons,

“E(P) will be a random function. Let HH;(P)
and snsqf ) denote the mean value and standard devia-
tion of this function.

By comparision of the function “Q(P ) with the
function HN;t? ) the estimation of the closeness of
the epicenters to the intersections may be obtained.

Let P(p) denote a probabllity of the event

Hy(p) - MNg (D) 3 Ng(P) - MNg(@) .

P(f) = Pi Hs(j)) - Hﬂslf) > NQIP) - HH;(?) }

If some large encugh range of values of [+ exists
for which p(Pl ¢ P, + Where p is a =small constant,
then the closeness of epicenters to 1ntersections
takes place in the region.

2, Epicenters and intersections of South

America

The procedure described above was used to esti-
mate the closeness of epiceénters of earthquakes with
M > 7.0 to intersections of morphestructural linea-
ments of Andes ( Fig. 1 ).

The radius R of circles in which random positi-
ons of intersections were distributed was selected to
be equal 200 Km.

Estimations of functions HH;(.P) and SN;(} ) were
obtained by Monte-Carlo method with 100 tests ( random
systems of intersections ).

100 .
Hﬂs(f )y O, 01 ?-i H;,(y | .
100 () i{
_ ' ) 2 AL
sHgip) = | o.o:lz_-_:. CHg () - MNgip) ) e

Functions HQl?) ' HNSRP) angd SH;(P) are shown
in the Fig. 2
For 40 Km & P ¢ 190 Km , NQIP) > HH;IJ)) .

&
For 50 Km ¢ & 140 kKm ,

Hotp) - HH;lf )ﬂ—a'SH;If | I
and according to the formula

Pi | Hs(f) - HHF(—P, 1 2 n-slls(j)) f ¢ i/n
P I N;if) - HN;RP) (33 HQ(P) - HH;(P) 1 < 1/9 .
By this method the closeness of epicenters of

earthquakes with M2 5% to the intersections of
lineaments in the East of Central Asia was shown too.

e i e s s 5 1S w1 i e <




F.‘g.l The mozpkostzud.ume sceme of Andes.
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Fiq.2. The functions Ng(p (1), MNg(p) (2)
and SNy (p) (3).
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3. Intersections of lineaments and mineral
deposits

The described method can also bhe used to estimate
correlation between mineral deposits and intersections
of lineaments.

. This estimation was made for Western Alps. The
ichqme of lineaments is represented 1n Fig. 3. All
large enough mineral deposlts were considered, It was
obtained that

“Glf) - Hﬂstj)l ~ SN;[j)) .

8¢ there 1s no strong correliatlion between mineral
deposits and intersections of lineaments, But (it 13
due to the fact that all mineral deposits were consi-
dered., The result is substantially 1improved if only
metal'c minera. deposits of endogenic eorigin are <on-
sldefed. wWhen such mineral deposits are considered
thelr correlation with intersections of morphostructu-
ral lineaments is obvious.

Also it is necessary to note that almost all such
mineral deposits are near intersection$ which were re-
cognized as dangerous ( near of which earthdquakes with
M 3 5.0 are possible ).

The same situation 18 in Pyrenees. In Fig. 4 - 9
the metalic mineral deposits are shown together with
the resulits of recognition of earthquake-prone areas
in Pyrenees ( M 3 5.0 }. The main part of such mineral
deposits 13 near to dangerous intersectlions.

Fig.3. The mupkoshuc_iwme sceme of Western Afrg
ond the zesult of zecognition of earthquake-
prone ateas fozr M2 50 ( 8- epicentezg of

enttLq,u.aLes witl M25.0 5 slio-dqnac-;_oqs ';,.deucctions),
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These results give arguments to the c¢onc¢lusion
that places where earthquakes are possible and places
where there are metalic mineral deposits of endogenic
origing may have similar features.

Another experiment was made for Italy. The scheme
—%ﬁjganeaments with the result of recognition of earth-
quaie-prone areas for M 3 6.0 ( Fig. 10 ) and all mine-
ral deposits from the geological map of Italy were
considered.

For circles of radius R with centers in intersec-
tjions the number ni(R) o¢f mineral deposits which are in
these circles was calculated.

Also the number ng,(R) of mineral deposits in the
circles with centers in intersections which were reco-
gnized as dangerous was calculated.

L 7% km } the
ratio np(R}/n(R) was 0.7% - 0.8 and differed siisghtly.
Itimeans that the main part of mineral deposits which
are close to intersections are close to dangerous

For various values of R ( 20 Km ¢ R

intersections.

Hote that only 44 intersections among 113 were
recognized as dangerous.

in connection with mineral deposits +two pattern
racognition problems can be forpulated:

1. Recognition of intersections near of which mi-
neral deposits can be located.

2, The same, but only for dangerous intersections.
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Fn‘g, i0, The mttakot;ttuc‘tutaf SCEHE 0{,‘ Ttal and the
zesult of zeccahition of eazthquake-prone azeas
for Mz6.0 ( 7-9 - epicentets ol ea.ttkcpu_nkes
with M26,0 ; 43 4% - dangezous intezsections),
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