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41 I N T E G R A T E  H Y D R O G E O P H Y S I C A L  E X P L O R A T I O N  IN
M O N G O L I A

According to a Mongolian-Hungarian agreement, in 1969 two field parties of the 
geophysical expedition continued their surveys in the arid zones of Mongolia.

The geophysical parties had for a task the location of water wells in such areas, 
where no preliminary geophysical exploration had taken place, 
where boreholes were drilled already with or without the benefit of previous geophys

ical exploration, but they proved to be improductive (in this case also the causes o f the 
failure of earlier drillings had to be established),

where new boreholes had to be located in order to increase water supply.
Parallel with exploration activity, also the theoretical and practical training of Mon

golian technical staff had to be accomplished.
Exploration work was carried out, excepting the gravimeters, with Hungarian-made 

instruments. Each parties were manned by five Hungarian experts. According to the 
practice of previous years, geoelectric (VES, TE) and gravimetric methods were applied.

The expedition was directed by the Mongolian Water Management, Planning and 
Research Institute. The direct tasks of the parties and the exploration areas were ap
pointed, the Mongolian technical staff and necessary auxiliary personnel, financial and 
technical means as well as other facilities, were provided by the same institute.

The exploration area o f Party 1 lies in Uvs county of Western Mongolia, in the 
districts of Zavhan and Tsagan-Hairhan villages, where earlier exploration and scattered 
drillings brought no satisfactory results. Previous to our exploration, numerous non
producing wells of small and medium depth were drilled in both districts.

In the course of the integrate geophysical exploration in 1969, every structure worth 
mentioning with regard to hydrogeology has been explored in this extended area 
(Zavhan: 1600 km 2, Tsagan-Hairhan: 1000 km 2). In the most promising places drilling 
sites were located (6 in the Zavhan area and 2 in the Tsagan-Hairhan area).

Both exploration areas lie around the great Western Mongolian lakes, on the mountain 
slopes surrounding them. The elevation of basins and valleys above sea level varies
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between 1000 and 1300 m; the surrounding mountains are 500-1000 m higher. The 
average annual precipitation is barely over 100 mm; for this reason the mild slopes are 
covered by a scarce vegetation; they mostly show a sand-covered, semi-desert character.

The mountains surrounding the Zavhan exploration area from S, W  and N  are built 
up of Old Paleozoic magmatic and metamorphic rocks. This crystalline basement forms, 
at the same time, the f  о or of the local basins.

In the hydrogeologically promising basins, these formations are covered by (generally 
Quaternary) continental alluvia (gravel, sand, clay, loess) in varying thickness. On the 
southern part of the area, however, also Neogene sediments (conglomerates, clays, 
sandstones) occur.

By means of geophysical investigations it has been established that the middle part 
of the plain surface basin contains an E -W  striking ridge of the basement, rising nearly 
to the surface. In the basin part N  of the ridge, the surface of the basement is strongly 
featured. Its greatest depth is 350 m. Its rock material consists of a granite o f infinite 
resistivity, further of a volcanic rock of Cambrian origin, with a resistivity of 400- 
BOO ohmm.

In the southern part of the area, the basement is sloping towards SE, its surface 
deepening evenly to a depth of 600 m. In these two separated basins, also the constitution 
of sedimentary (alluvial) formations is different.

In the N, the lower, 200-250 m thick part of the basin sediments shows a resistivity 
of 60-80 ohmm; its fabric is sandy, clayey. In the upper 100-150 m of the formation, 
a gravelly, bouldery formation with a resistivity of 150-200 ohmm was found.

In the S, the basin floor is covered first by a clay-bed of 6-12 ohmm; merely the 
uppermost 50-200m contain some clayey sand of ahigher — 35-50 ohmm — resistivity.

The impermeable horizon is represented in the northern part by the high-resistivity 
basin floor; in the southern part by the surface of the clay-bed. The overburden of the 
impermeable rocks is a locally statisfactory aquifer. Drilling for water was suggested 
in such places, where, according to the survey results,

1. a bed suitable for water-bearing exists in a sufficient horizontal and vertical 
extension;

2. this bed is underlain by an impermeable layer;
3. the water-catchment area is greater than 150 km 2.
These conditions are fulfilled in three major units. For each of these, 2 boreholes 

were suggested; a deeper and a shallower one, respectively.

In the Tsagan-Hairhan area four independent valley-systems surrounded by 1600- 
1700 m high mountains, developed. The outcrops separating these consist o f unclassified 
Old Paleozoic and New Paleozoic metamorphic and sedimentary rocks.
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On the southern and northern mountain slopes, Quaternary continental sediments 
(gravel, sand, clay, loess) are deposited.

In this area, a gravimetric survey and geoelectric soundings were carried out. No 
telluric survey was planned at all, in view of the obvious strong distortion o f the telluric 
field in the relatively narrow valleys.

The shape of the valleys, filled up by young alluvia, is well reflected by the topog
raphy. Unfortunately enough, the alluvia in these 5-6 km wide and 10-20 km long val
leys are of a strongly varying thickness, attaining even 400-500 m in some places. At 
the same time, this is the explanation of the failure of earlier, shallow drillings not pene
trating the upper, dry, bouldery section of alluvial, resp. sedimentary formations.

The gravimetric survey lent a hand, besides a qualitative indication of depth variations 
of the basin floor, also in the determination of the rock material of the latter. The inter
pretation of geoelectric soundings, namely, was hindered by two factors: 1. both the 
granitic and the limestone type basin floor sections show an infinite resistivity; 2. in one 
of the valleys, from 180-200 m downwards, a several hundred meter thick layer of 
8-10 ohmm was discovered in two geoelectric cross-sections.

In case 1, the granite boundary could be detected by gravimetry, since granite has 
a lower density than limestone.

In case 2, the thick low resistivity formation has been interpreted, in spite of the 
gravitational maximum observed, as a good conducting metamorphic formation, since 
no alluvia could be of such a great thickness.

In this area, 2 drilling points were located, with a predicted maximum depth of 170, 
resp. 300 m. The clayey-sandy formation of 60-75 ohmm has been regarded as aquifer.

★

The exploration area of Party 2 was pointed out around the village Mandal-obo in the 
northern part of South Gobi Province. This area of about 2000 km2 forms a part of the 
arid zone along the border between Central Gobi and South Gobi Provinces. The 
exploration of the entire area will last for several years.

Topographically, the region is an uneven plain on both sides of the Onghiin Creek, 
mildly sloping to the south and bordered, on N W , by a mountain range. The northern 
part of the plain is a prairie-like land; its southern part, a shrubby half-desert with sand- 
dunes; its southwestern part, an impenetrable sand desert.

The geological constitution and structure of the area is of strongly faulted character.
As the floor of the local basins, the magmatic, metamorphic and sedimentary complex 

(this latter interwoven, at places, by effusives), extending from Middle Paleozoic to 
Cretaceous, is regarded. It is overlain by young continental sediments, resp. alluvia.

In the previous years, 3 wells were drilled in this area. They are on record in the 
M W M PRI as producing wells. In fact, none of them is in operation; this, however, 
may be due to technical causes as well. Water-supply is provided from dug wells.

According to earlier explorations, two possibilities of finding water are open:
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where the basin floor is not deeper than 300 m, water can be had immediately from 
above the basin floor or from its weathered, fractured upper part;

where the basin floor lies deeper than 300 m, a bed suitable for water-bearing must 
be sought for, somewhere within the covering sedimentary complex.

The exploration was carried out with gravimetric, telluric methods and geoelectric 
sounding.

From the gravimetric survey data, Bouguer-anomaly, residual anomaly maps, and 
Skeels contour maps were constructed.

The data of the telluric survey served as basic material for the preparation of an 
isoarea map and of a chart of axis directions. By these, the morphologic features of the 
basin floor are reflected qualitatively. The most valuable data for water-prospecting 
have been furnished by geoelectric soundings. The sections prepared from the results 
of the VES-survey data give a clear view of the stratification of the covering formations.

In the NJT-part, being about a fifth of the whole area, it hes been possible to draw 
a full geological section, i.e. to trace the basin floor as the deepest impervious horizon.

In the rest of the area which lies to the W  of the Onghiin Creek, we could not reach 
the basin floor.

Where the basin floor was traceable the contour map of this and of the low-resistivity 
impermeable clay-horizon have been drawn.

The most important results of complex interpretation are:
the basin floor with its morphological features have been established, where it lies 

in a depth not exceeding 300 m;
the inner structure of the covering formations overlying the basin floor has been 

determined; where the floor could not be reached, the covering formations were 
explored down to a depth of 300 m anyway.

According to our investigations, the hydrogeologically favourable areas can be 
classified in three categories. For each of these, the drilling of an exploratory well 
(altogether seven) were suggested. These wells are destined to decide, which category 
should be given preference in the future.
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