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41 GEOPHYSICAL EX PLO RA TIO N  IN  MONGOLIA

According to  the M ongolian-Hungarian scientific cooperation, within 
the compass of the long-term  credit agreement, hydrogeological and ore- 
indication revising geophysical surveys were carried out in the  Mongo
lian People’s Republic. Geophysical exploration w ith hydrogeological aims 
has been a continuation of earlier work; ore-prospection began in 1970.

H y d r o g e o l o g i c a l  e x p l o r a t i o n

The activity  of our expedition was twofold. One of our tasks was the 
location of drilling sites for the water-prospecting and drilling expedi
tion, w ith its m ain area being the Central Province, resp. Selenga Pro
vince (Fig. 55). The other part, as an independent expedition, carried out 
geophysical surveys w ith two field parties in such areas, where earlier 
drilling exploration brought no results.

G e o p h y s i c a l  s u r v e y s  f o r  th e  l o c a t i o n  o f  d r i l l i n g  s i t e s

The exploration in 1970 was performed on a very unfavourable area 
already. Drilling was wanted in general in the upper reaches of drained 
valleys, about 80% of which had only restricted catchm ent areas (15- 
20 km 2) limiting the possibilities of w ater winning to  a minimum. Some 
255 YES curves were recorded on 41 survey sites. Drilling for w ater was 
recommended on 35 sites; out of these, 23 wells were drilled in 1970. 
Tw enty-tv о of these wells displayed a water yield of 30-60 1/min, and 
have been considered therefore as producing wells. One of the wells was 
declared im productive, on account of its low yield (5 1/min). Mostly the
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detrital, sandy horizons of the sedim entary complex, further the boulders, 
conglomerates overlying the granitic or metam orphic sandstone basem ent 
proved to  be productive.

The efficiency of well-drilling based on geophysical survey data  was, in 
1970, as high as 95%.

I n t e g r a t e  h y d r o g e o l o g i c a l  s u r v e y

Hydrogeological exploration was carried out on two distant areas of 
Mongolia (Fig. 55), w ith electric, telluric and gravimetric methods. 
The survey sites He in the desert zone of the Gobi, known for its poorness 
in precipitation. Supplying certain parts with water is extrem ely diffi
cult. The num ber of im productive drillholes is higher here than  on the 
remaining parts of the country. A great p art of these difficulties is solved 
by integrate exploration, determining, down to the  depth of exploration 
desired,

a) the morphology of the crystalline basement covered by sediments,
b) thickness and layering of the sediments
c) the  extension of individual layers and, basing on geophysical para

m eters, their most probable rock composition.
According to these, decisions concerning the hydrogeological perspec

tives of individual areas and recommendations for drilling in favourable 
cases can be made.

Field party  No. 1 explored, in 1970, in SW-Mongolia, Gobi-Altai P ro 
vince, the area of an extended tectonical graben filled with T ertiary-Q uater
nary sediments, between the Altai and the Hangai Mountains (Fig. 56). 
The m ountains surrounding the survey area are of a varying build-up, 
formed of Devonian and Cretaceous limestones, sandstones, conglomer
ates, various effusive and plutonic rocks. The areas between the m ountains 
are filled up w ith Tertiary and Q uaternary continental sediments. The 
surface is deserteous, covered by detritus, gravel and partly  by impassable 
sand drifts.

The geological and geophysical param eters of the sediments, resp. of 
the crystalline basement are sharply differring. I t  has been established 
by gravity  and YES m easurements, th a t the thickness of sediments co- 
verying the crystalline basem ent under the com paratively fla t surface is 
strongly varying. I t  is greatest near the 2600-2800 m high range of the 
Gobi Altai M ountains (according to  gravim etric depth com putations, 
100-1400 m). Towards N, the sedim entary cover is thinning (50-200 m in 
valleys of the Hangai Mountains).
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At present, in Mongolia, various reasons speak against drilling for w ater 
deeper th an  200-250 m. On this account, only those larger detrital, gra
velly and sandy layers can be considered on the area of the thick sedi
ments, as water-bearing layers, the impermeable cover of which is formed 
solely by clay. On these areas, the crystalline basem ent plays no part in 
the water-suply. The solution of the problem has been made possible 
m ainly by YES-measurements which sharply discriminate the various 
(clayey, sandy, detrital) layers of the sedim entary cover.

Where the  sediments are th inner, the aquiferous capacity of the crys
talline basem ent can be utilized, and not only waters contained by the 
sedimens b u t also waters stored in the fissures of the basement can be 
detected and exploited. The fractures, faults of the nearsurface crystalline 
basement can be, in most cases, disclosed by integrate geophysical ex
ploration. Where no correlation exists between the gravitational Bouguer- 
anomalies and the high-resistivity basement determ ined by YES-mea
surements, also the density and rock-m aterial of the crystalline basement 
undergoes a change. According to our experiences gathered in Mongolia, 
the contact of different rocks m ay be assumed as fractured, fissured 
(Fig. 57).

Fault-zones and faults were accurately located with a microgravimetric 
survey (Figs. 57 a, b). Later, electric sounding (Nos. 20.0 and 20.5) dis
closed on the site of the fault-zone both  the thickness of the sedim entary 
cover and the fault-throw  of the basement.

Over the area of abt. 1,500 km 2, explored by the field party  No. 1 in 
1970, drilling was recommended on 11 points.

*

The exploration area of the field party  No. 2 belongs to the village 
Ulziyt in Central Gobi Province (Fig. 55).

Basic inform ation was obtained from 2 productive, 6 im productive 
wells, and from some earlier geophysical surveys.

The geological model of the area is simple. The high-density, medium 
or liigh-resistivity basem ent is overlain by a loose sedim entary complex, 
easily separable from the  former. Ranges of older Paleozoic formations, 
sandstones, m etam orphic shales and carbonate rocks are flanking two 
parallel basins stretching in E -W  direction. The deep, trenchlike basins 
are filled by Cretaceous or younger desiments, sandstones, conglomerates, 
clayey rocks (with basalt and andesite-basalt intrusions at places).

These can be clearly seen on a traverse section of the exploration area 
(Fig. 58; for understanding, an analysis of the central part of the section 
is sufficient).
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Valuable da ta  for the first phase of planning the electric survey were 
furnished by Zlg residual anomalies along other profiles too.

In  th e  central zone of the area, mainly on the basin margins, where no 
accurate location of the boundaries could be made w ith electric sounding, 
good results were obtained, along some of the crossprofiles, w ith resisti
vity-profiling w ith symm etrical arrangements (Fig. 58.).

I t  was advisable to  locate drilling for w ater near the  basin margins 
(OT-8), over the fractured zone of the  basement (OT-11 and OT-12), 
fu rther on those places where staggered structures had been disclosed by 
profiling (OT-15).

On the  Central Gobi area, 17 water-prospecting drill-holes were sug
gested, besides two sites suitable for developing so-called well-groups.

P r o s p e c t i n g  f o r  o r e s

The complex ore-prospecting expedition began its work in 1970. Among 
the branches of its tasks, the  m ost im portant ones were the selection of 
the m ost suitable m ethods for tracing tungsten, m olybdenum  and tin  
indications, fu rther the  geophysical complementation of the  geological 
m apping of a scale 1 : 200,000.

G e o l o g i c a l  m a p p i n g

The survey area is situated in the Baiankhan area of E astern  Mongolia, 
where the floor of th e  Tertiary-Q aternary sediments is formed by Perm ian 
and Jurassic formations, basic effusives and intrusives. The altitude of 
the  terrain  is 900-1200 m above sea-level. The area comprises a NE 
striking basin, filled mainly by Cretaceous sediments. The depth of the 
basin floor was assumed to be about 700 m.

The main result of geophysical (seismic, electric) exploration is the 
establishm ent of the  fact th a t the depth  of the basin attains as m uch as 
2500 m, under a very thick Cretaceous sandy-clayey, bituminous complex. 
In  this way, th e  hydrocarbon-perspectives of the  area have considerably 
grown. Geoelectric resistivity measurements made over a small p a rt of 
the area under mapping have contributed usefully to the  knowledge of 
the structural build-up of the area. Geomagnetic m easurem ents prom oted 
the delineation of effusive-intrusive boundaries.
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Prospecting over the molybdenum occurence at Ahrennoo

Aim of the survey was the  lim itation of ore-bodies on the surface and 
towards the deep, further the analysis of the  structural-tectonical condi
tions of ore-zones.

For this purpose, induced potential, YES, spontaneous potential, gra
vimetric, geomagnetic, seismic and natu ral gamma m easurements were 
made around the greysen-body situated  on the boundary of coarse-grained 
leuko-granite and medium-grained biotite-granite, both disclosed by  geo
logical m apping and drilling.

On the basis of the geophysical results, perspective areas for prospection 
by drilling could be appointed and data  for the  determ ination of horizon
ta l and vertical boundaries of metallogenesis obtained.

E x p l o r a t i o n  i n  th e  B a g h a - G h a z r i n  a r e a

In  the  area of expected tin  deposits, the task  of geophysical exploration 
was the  tracing of the granitic basem ent and the detection of an eventual 
granite-pluton on the parts covered by Perm ian sandstones.

Geoelectric measurem ents carried out in the area of gravim etric and 
geological indications disclosed the granitic basem ent well. Along profiles 
laid in three directions from the leuko-granite forming the Bagha-Ghazrin 
Tchulu Mountains, in a to ta l length of 126 km, no granite-body in a depth 
less th an  100 m was indicated.
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