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FACTORS INFLUENCING THE HYDROGEOLOGICAL CONDITIONS
IN THE WESTERN TATRA MOUNTAINS

(Fig. 1-2)

Abstraet: By their altitude above 20000 m the Western Tatea Mountains
belong among the second highest mountain range in Czechoslovakia, In his
paper the anthor points out 1o those natueal [actors which influenee  the
retention and flow of ground water in this high and exposed mountain range
formed by ervstalline complexes. With vegard 10 the fact that up 1o now no
subsurlace exploratory works have been carvied oul here. he also points out
to the methods applicd 10 hvdrogeological investigation in the studied  area.
The knowledge the author has aequ
in the cenelusion.,

d Trome his exploratory work s stated

Pesiwose: Banannsie Tarpur, zocturawmme nuicor Gosee uem 2000 s max ypos-
HEM MOPH, ABJAIOTCA CaMbiM BRICOKMM ropunim paitonom s YCCP, Asrop » cra-
The 00pAMIACT BHUMAHIE HA (IPUHPONHBE (GAKTOPL, KOTOPHE HMEIT OCHOBHBIC BJIM-
HUE Ha YCAOBMA PETCHUHH M ABIDKEHHA NOL3CMHBIX BOI B TOPHOM PAaitoHE, CTPOEHHOM
KPHCTALIHYeCKMI noporamy. B pacesartpusaemom ropiom paitose 3anaumnix Tarp
IO HACTOAMIETO BPCMEHH OTCYTCTBYIOT TEXHIMECKO-TMIAPOreOAOrMUCCKHE HCCAeLoBa-
st Taxkum 06pasoM antop ofipallaeT sHUMAHME HA METOLMKY MCCACIOBAHII. KOTO-
pas Gblta HCNOABIOBAHA [AA MAYYEHUH [HAPOTCONOTHMECKHX yCiaoBitil 3anaannix
Tarp. B aaknioueni craThi MoKasanbl HOCTHKEHMA HCCACLOBIHHIL

Introcduction

The preesent work gives new results and method of hvdrogeological investization
of the Western Tatra. carried out in an area ol about 200 kinZ

The aim ol the paper is to point out mainly those natural [actors which are of
a decisive influence on the civeulation and retention of ground waters in the Western
Tatea erystalline complexes. The reason for seleeting this aren is the Faet that nothing

has been known so far on the hydrogeological conditions of any core mountain range
in the Centeal West Carpathinns. With regard 10 the Tact that up to now no subsurfaee
explovitory  works  within the studied  area has been effected. the evaluation of
hyvdrogeological conditions was cavried ot through indiveet methods based on the
recent meteorological and hydrological works: ‘Tn order 1o vealize this objective the
solution mainly ol the Tollowing problems was taken into consideration:

I. Complex hydrogeologival mapping and study of the area of the Western Tate
covering approx, 200 km*: A

2 Determination of space and  time repartition ol precipitation recorded  Tor the
period of vears from 1963 —106R:

S Deter

tination of evapotranspiration by means of various empirieal and senmi-
conpirical equations with vegard 1o the Taet that there are no gaging stations in this
H I EH

Ao Determination of those Tactors that are of main offect on the Tlow ol cromnl
waler in the ervstalline complexes and on their melention eapacity:
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3. Process of Tormation of ground and surface water runolf and theie regimen deter-
mination.

6. Modelling of the process of runoff formation from the Ratkova Valley water
basin,

The determination of hydrometeorologieal characteristics. from which precipitation
represent the only natural source of ground water storage recharge in this arca. was
methodically conneeted with the fundamental complex hydrogeologieal investigalion.
Based on detail analysis of geological-petrographical. tectonical and geomorphological
conditions and known hydrometeorological characteristies we determined the conditions
of ground and surface water runoff. This method led us finally 1o the determination
of retention capacity of rock complexes and to clariflication of ground water regimen
in the studied area as well as of runolf conditions in its individual water basins. The
information about water regimen and runofl from the individual water hasins acquived
this way permitted finally modelling of runofl formation process from  the Rackova
Valley drainage basin in the hydranlic integrator of Lukjanoy system at the Departinent
of Engineering Geology and Hydrogeology, Faculty of Natural Seiences of the Comentus
University,

Geological Conditions

The Western Tatea belong to the Tatride cove mountain ranges of the Centeal West
Carpathians. A voung mountain range, formed by the Alpine [olding, is mainly
composed of granitoid rocks and crystalline schists. The Mesozoie groups are only
cropping out in a small arca in the Tomanovskia Valley and at the end of the Ticha
Valley.

The erystalling schists were formed by polvmetamorphosis of the Tormer, mainly
sedimentary  sevies, They are mainly represented by mica sehists and miea sehists
aneisses. quarlzite gneisses and gneisses, biotite and  two-mica aneisses, and various
tvpes of amphibolites,

The wranitoid rocks are represented by the late-tectonical and posi-tectonical intrusion
of tongue-like type. They are mainly formed of granodiorites to quartz diorites.

The Mesozoie groups are represented by the Tomanovski gronp and by the groups
of the Cervené vrehy Told.

ITydrometeorological Characteristic

From the hydrogeological point of view area forms part of the upper Vih river
basin and is drained by the small streams of Beld, Smrecianka. the Ziar and partially
the Jalovee creeks., The geographic watershed corresponds with the hydrogeologie
one. excluding the area of Mesozoie groups occurrence.

The space and time repartition of precipitation and evapotranspiralion were treated
for the Beld and Rafkova erecks water basin. This reparlition of preeipitation was
cffected on 8 ombromelric stations for the period of 1963 to 1968 and precipitation
gradients. caleuted on the base of measnred values during the period of 1951 1o
1960,

The caleulation of evapotranspiration was carried out according to method prepared
by M. 1, Budyko and L. L. Zubenok (1961). The method is based on simul-
taneous solution of equations of water and thermal balance.

Average values of precipiation, evapotranspiration and runoff conditions for the
studied water basins are indicated in Tab. 1 (L. Melioris, J. Tomlain 1970).
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Table 1. Water Balance for the Period of 1963—19638

Bela River Basin from the Gaging Profile below the Town of Podbanske

g . |
| yvear XI-1v V-X ‘
_— - ]

! nmm i mil, m* [ 0 | mm ‘ mil. m? ‘ U mm ‘ mil. m? | % |

Precipitation | 1588 | 146,956 | 100 | G619 57,296 139,00 969 89,658 Gl
Punoll 1189 110,018 T-’l.ﬂ‘ 320 129606 26,9 869 80,412 731
| Evapolranspiration LA39 | 40614 ) 27.6] 62 5,724 | 14,1 371l B 35,9
| Dilference (P-B-1) |—40| — 3,657 |—2,5] 237 21,968 | 14,9 — ‘;’.771 — 35, Al
- | | | A o | _!

Rackov Creek Basin
S - _T - - .
Precipitation 1643 1 59,079 1100 | 643 23,135 39,1 1000 139,944 | 60,9
Bunoff FLO0 | 43,106 73 1 AlS 14,917 34,6 784 28,189 654
Evapolranspiralion AT | 14,615 ‘_’-’l.-‘_‘*l G0 2148 | 14,7 J4T 12,469 853
Dilferenee (P-R-10 370 1,358 2,2] 1638 | 6,072 |10,2] — 131" — 4714 — 8.0/
| | | I

Hiydrogeological Conditions

I. The Jundamental Jactors affecting hydrogeological conditions: The evaluation of
hydrogeological conditions of this important core range of the West Carpathians was
very difficult. The Western Tatea fwith maximum height above sea level of 2496 m
in the Beld waler basin) together with the High Tatea represent the highest range
in the West Carpathians with a typieal highmountain rvelief, Approx. 30 %, of the total
area 15 covered by forest predominantly of spruce Lrees.

In the fundamental study of hydrogeological conditions, the geological structnre
of the area and the extension of the main genetical-petrographical complexes which
dilfer hydrogeologically from one another, were taken into consideration: the crystalline
and the sedimentary mantle, Since the sedimentary rocks of the Mesozoie oulerop only
in a small area (approx. 7 km?) and their importance from the point of view of total
hydrogeological conditions is negligible.  the main allention was paid to the hvdeo-
geological characteristic of granitoid rocks and erystalline schists.

The Mow of ground walers in the crystalline rocks and their relention capacily are
mainly allfected by the Tollowing factors:

a) geological-genctical development and petrographic character of rocks,

b) tectonieal development,

¢) action of exogenous geologieal processes and Tormation of swrficial deposils,

d) geomorphological condilions,

¢} precipitation and infiltration conditions.

a) The erystalline schists and their teetonical derivalives were formed during various
processes  of metamorphosis which had  completely wiped out and suppressed the
former porous permeability of sandy-clayey sediments, The present permeability of
these rocks is of [racture character, resulting from various forms of Tracturing. Granitoid
rocks were formerly compact rocks of intrusive charvacter. The erystalline schists as
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well as the granitoids represent the rock environment in which the ground  water
circulation takes place. Therefore, it would be desivable o know  their Tundamental
physical-mechanical propertics which were and are of substantial affect on the course
of processes of gradual disintegration of the rock mass compactibility (Teactures. dislo-
eations. weathering zones. ete. and on the degree of water-bearing of these rocks as
well, However. our knowledge in this sphere is so Tar poor. Mo Matula (1968
gives for graniloids and parngneisses Trom various areas ol Slovakin the Tollowing
physical-mechanical values (maximum. average, minimum — Tab, 2,

bt The view that earlier orogenetie phases in the Centeal West Carpathinns woere

Table 2

Rock o on P n +fs N
= - | | = i
. | | 465 | 300 L 1so6
| Parawneisses | 1,99 056 | 2
| 0,10 10 7la
| o =
|
| a7 .20 TR
| Granitoids 142 040 b
(I (105 S0

ps = specific density (z. em™ g = unit mass density (g em™1, = povosity (0p), n =
absorbtion capacity (", =fs = uniaxial compressive strength — dey kpe e N = number
of tests.

affected by Mpine-type phases to such o measure that they play no longer any rdle
i the ervstalline water-bearing (0, Ty nie 19610 cannot be wholly aceepted. An
expressive steanctural clement i< vepresented by the mvlonite Tracture zones, Their
study o the Western Tatear has shown that they are inono ease Late AMpine ones, that
their predisposition was aleeady given by the Vaviseinn tectonies. The Alpine-type
tectonies gave rise 1o o dense actwork ol lectonie jl?illls i {'r‘}'s‘l:||]itlr' rocks, ll!:till|}'
i granitoids, These ~ unfavourable

phases resulted inoa substantial change of Tormer ver
colleetor properties of compact granitoid hodies. The network of joints thal was ereated.

<tll determines the flow of ground waters in these rocks, The svstems of joints of
transversal tectonies are more opens more permeable and probably veach greater depths.

,\Iinn!' lectonies 1s of |r|:‘il|1.'ll'_\' |I_\'tl|'nj_’:'1l|:\;_:it‘:1l irl!}lnl'l:ml't'
reaching several tens of meters, Tt effects ![il'['l'”l\' the |}:-|'r|||‘.'|hi

and is created by Mpine-type orogenelic phases,

Lo lectonie elements

vool ervstalline rocks

Non metimorphosed ervstalline roeks manifest o so-called cleavabilits of rock mass.
which the rock mass acquires duri

a ils solidilication phase and o splitting Leetonies,
which the rock mass acquires in its solid state (O ITvnie 19610, The svslems of
j"[“l.‘- IIF 1!':][|?;\l'l'?<'<'|l ll'l'tl'lli('.\' are o d“llli“”li“‘_’ l‘tl'll“'“l Ill'l'l‘: 'I.ill'_\' are l!'l'TlIl'fl (:I““.“l'
O-planes, The wells of these joints are usually smooth and even. more dense and
penetrate 1o greater deapths. The svstem of longitudinal joints, Cloose S-planes, s
perpendicular o the divection of rock-Torming  pressuve. therefore. perpendicular 1o
the svstem ol joints of transversal tectonies, The Cloose S-planes are less opened.
1';111‘[.\' rock and ore veins are bound to them, This Taet characterizes best the difference
i permeability of svstems of lonfitudinal and transversal joints,
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The most open and most permeable Joints in ervstalline sehists are represented
by those joints which are opened by tensile components in the Tield of force of lateral
rock-Torming pressures. They arve planes ol discontinuity following the rock-forming
pressure action. AL some places they pass in to transversal faults, Foliation for the
ervstalline rock water-bearing is of no signiflicance, It represents only the structural
element which forms the system of approximately parallel planes of weakened homo-
geneily, bul not planes of complete mechanieal discontinuity.

¢l From studies made in the Alps (U, Zisehinsky 1967) it is known al present
that in deep cul valleys the horizontal stresses are released in the vicinity ol steep
slopes to a depth of several hundreds of meters. On release the jointed rock mass in

ageneral deforms slinghtly and individual joints widen in the direetion of maximuom
release. oo, roughly in a direction parallel with the slope (Fig, 1), AL some places
this process still continues, Loosening inereases and assumes a small movement. These
cases of gravitational deformation ol slopes 10 the Western Tatra are desceribed by
N Nemeok amd J Pasek (19691,

POLSKA TOMANOVA
Qogg] k 1977
1
i

Fig, 1. Cross-section of south-west slopes of Palskia Tomanova (A, Neméeolk J. Pasek

6. 1 — biotite and two-mieca parag ses (Proterozoie), 2 — quartz diorites Lo grano-
diorites, 3 — autometamorphosed lencocratie granitoids, aplites and pegmatites of the marginal

[einge Carbon,

These phenomena are important Frome the point ol view of evaluation of hyvidro-
veological conditions o a rock mass, since the released zone in the slopes is simul-
taneouslyv representing  the zone of inercased  permeability and  retention with an
expressive anisotropic character ol permeability. The anthor assumes that the velatively
highest water-bearing ol a rock mass in this zone is conditioned also by the Facet that
the joint system of the release zone relates 1o svstems of joints of transveral leclonies.
which are decisive Tor the Tlow of ground waters in a given rock mass,

OF considerable tmportance Tor a correet evaluation ol hydrogeological  conditions

in the Western Tatea are cover. but mainly Pleistocene Tormations, Originally one
ol the widespread tvpes of these sediments were represented by the morainie deposits.,
They suffered strong erosion and transportation alter the Tast glaciation. as a resull
ol which they were partly transformed to fluvioglacial sediments. Granulomelric pro-
perties ol individual moraines differ from each other by the degree of rounded edges
of individual block rocks, by the representation of blocks and their gravel, sand and
silt Teactions, Their grain composition conditions directly their permeability, According
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to M. Luknid (1959 even moraines composed of the smallest talus grain size at
the foot of the Tatras ave sulficiently coarse grained as 1o allow a rapid flow and
exchange of waters. Moraines of the High Tatra in theie frontal parts arve composed
of ungraded materials of all fractions beginning from  claey through siliy. sandy,
through minute slightly ground rock rubble and of gravel blocks reaching considerable
dimensions, The differences in grain size arve big at short distanees. Important is the
degree of inclination to mechanical disintegration, or the degree of mechanical. resp.
chemical disintegration of individual fragments. rounded boulders of these formations.
According to resistance and degree of weathering M. Lou kot & (19590 classilies granitoid
vocks in stone debris and alluvial formations at the oot of the Tatras in six groups,
The thickness of these sediments reaches several tens of metres (for example the trough
bottom ol the Koprovi Valleyv!,

Of greal importance from the hydrogeological point of view ware also slope débris
and landslides. Their extension in the Western Tatra is considerable, Rapid development
of these Torms is conditioned mainly by the periglacial climate with a very effective
frost weathering and slopes undetermined by glacial erosion.

) The geometrical boundaries of vough forms of the surface of the area corespond
with voung, relatively intensive upheaval of the Tateas. In Neogene an asyvmelrical
uparching of the Tatras oceured along the LPodtatransky Fault™ with o moderate
overthrust to the South. Retrogressive erosion articulated together with. Neogene and
Pleistocene upheval the fault slope into a system ol facets, The height o this apheaval
is valued to at least 1400 m (AL Luknis [956).

By the asymetrie uparching one ecan also explain the fact that streams flowing 1o
the south present a much bigger gradient than those flowing 1o the north, Meanwhile
the main vallevs are of a radial character with regard to the avch. the detailed shape
of the mountain range veliel relleels a teetonie diseaption of the rock mass,

The actual reliel of the Western Tatea iz due 1o a considerable extent the resull
of morphological processes of elacial-nival and periglacial murphological evele in glacial
|Il'1'il:l1?~.

¢ Pleistocene sediments (elacial. Hovial, glacioflovial formations ad perviglacial
forms' are [actors alfecting considerably hvdrogeological-hydrological conditions in the
crvs

line roek of the Western Tatea and clsewhere as well, These sediments cover
up 1o 20 of the area (Trequently even morel of upper parts ol the individual water
hasins, They are mainly predominating in higher altitude above 1600 m. where average
totals of precipitation attain the highest values. As a consequence of their aveal extension.
petrographic composition and unsorting of the material. they represent o very good
environment for infiltration of precipitated waters. The predominant part ol precipi-
tations which falls on their surface. infiltrates diveetly, Part of the waler accumulates
in these formations, Tn periods following immediately precipitation these waters form
the major part of the surface runofl. The permeability of the surficial deposit Tormations
is very helerogencous. high as a whole 1o which corresponds the rapid decrease of
[low lines immediately after precipitation till it reaches the minimum value approx.
2 weeks) and it is expressed in the cocfficient of filtration k within the range of 1107
and LI07E m/s.

Another part of the infiltrated waters seeps as deep as the joint sytem of the release
zone. weathering zone. This deeper [low of ground waters in the rock mass forms
the groundwater storage which mainly in winter period and in long rainless period
permanently forms the groundwater surface in water streams ol the stadied area. The
discharge of ground water from this zone behaves hvdraulically as dischange from an
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aquifer with inclined underlier. approximately parallel with the surface (joints of the
zone of release arve parvallel with the surface) of the area. The hydraulic gradient of the
aroundwalter level is then approximaltely constant, what in its turn is also manilest
by a constant minimum discharge of water from the water basin in periods when
the retention storage ol surlicial deposils were exhausted (Fig. 2). A minimum runoff
from the water basins lormed this way characterizes the extent ol disrupted rock
mass in the zone of release, The minimum speeifie runoff from 1 km? is represented
by the underground discharge from the zone of release and weathering zone, What
recards the Rackov stream basin this minimum specilic ranolf is represented by the
value of 5,63 1/s/km? and for the Beld steeam basin 4.97 1/s/km2 The high values
of minimum specilic runofll hint at the considerable retention capacity of the rock
environment ol granodiorites and ervstalline schists of these water basins. which is
caused by the considerable depth ol the zone ol release and weathering zone, This
conlirms simullaneously the assumptlion of A, Neméok and J, Pasek (1969 that
the thickness of the zone ol release attains several hundreds of meters. The fact that
groundwaters participate in the water supply ol surface streams helped us to point
out indireetly the relention eapacity of the rock mass in the weathering and release
zone by the hydrological method ol delincation of underground discharge on the [low
line (L. Melioris and J. TomlIain 19700, It is that part of walers, of which
Mlow duration curve is not dependent on the course of Toregoing precipitation and is

relatively constant in rainless periods (Fig, 20,
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iz, 20 Diagramunatic delineation of undergronnd discharge on the flow Boundary of the
Rackov ercek in the Western Tatea accovding to L B Fosters.

The thied part of infiltrated waters is discharged immoediately alter precipitation in
the form of slope débris springs, T the surlicial deposits are superficially limited and
isolated. the vield of springs is small. However, il surlicial deposits of larger areal
extension are drained, the vield of springs reaches higher values, several tens of
litees per second (concentration spring below Baranee in the Ziar Valley with a dischar-
ge () = 2530 1/s). The linal part of atmospheric waters forms the surface runofl. il the
intensity of run-in is less than the intensity of precipitation, or il the relention capacily
ol rock s saturated.
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Fluvial and glaciofluvial sediments Tilling the valley hottoms represent o Taiely per-
meable environment, The ]H‘I‘illl‘-’lhi 15 l'xlll'l'\.\l'{l |1_\' the cocllicient of Tilteation ks
assumed within the range of L1077 — 1072 m <,

A total of 367 springs were evaluated. Their heights above sea Tevel vary from 790—

1940 . Al natural water issues belong to three tvpes of springs representation of which

ix the following one: 248 natural water issues are represented by the slope débris spring.
[11 by the joint tvpe of spring and 8 by the stratum type of spring.

The discharge of the most numerous — slope débris springs Tluetuated from mini-
mum discharges 1o discharges attaining several tens of litves. depentently on the amount
of precipitation and their morphologic position. The highest discharges are attained
by the slope débris springs flowing out from huge sueficial deposits at the end of
vallevs — to 30 1/s. The discharges of most slope débris springs are. however. much
smaller. maximum Q = 12 1/s,

Joint springs have smaller values of discharge — maximum 2 1 s but their regimen
is more stable, the discharges arve not showing such a fluctuation as slope débris springs.
Interesting is the fact that joint springs are predominantly situated o greater heights
a, s L

At the southern tectonical boundary of the Western Tatra. <everal tectonie outhiers —
islands of the Mesozoie Group oul. to which streams of relatively high discharges are
related (for example Suchy Hradok — 27.9 1/s0.

From the total number of 367 registrated springs. 25 attain o higher discharge
than 1.5 1. 33 springs 0.5—1.5 1 s 83 springs 0.05—=005 s and 226 springs have
a discharge lower than 0,15 T's. The total discharge value of all 367 springs in the
studied area vepresents a value of approx, 200—=320 | <.

2. Physical and chemical properties of ground swaters, Gronnd waters ol the studied

temperature measaeed ot the natural issues
30 o cold waters =200,

The temperature of walers in the springs of the Western Tatea s allected by the

have good physical properties, The
£ 7 proj

varies from 190 to 1420 They are vers cold (10—

il

fn“m\'ili}_" factors: air lemperalure, soil sl Lemiperadure, _-[n'ill_'.r pUn‘iIinll. .-a|||'1|1_l_:'
situation. .o~ L height and spring discharee,

The chemism of ground waters in the Western Tatea is conditioned mainly by the
mineealogical composition of the rock envirconment. represented by granitoids and
crvstalline sehists. The pa'im'i||.'|| mineeals o granitoids are plagioklases, quartz. hiotite.

Teldspars (mainly potash feldspars: and muscovites, Sinee fundamental roek-forming

minerals of l'l‘}'r-l::“ilw schists in the studied area are also plagioklases. quartz. muscovite.
biotite and Teldspars, the chemism of ground waters genctically: bonnd 1o these rocks
does not preactically differ from the ehemism of ground waters bound 1o granitoid rocks.
The same holds for the chemism of ground waters of sueficial deposits with regard - 1o
petrogeaphic camposition of their material which s formed exclusively by ervstalline
rocks. A dominant position in the salt content of waters 60—=80 nval Y1 in most
ground water samples is held by the caleinm-bicarhonate component part,

As it has already been stated we meel with a joint regimen of ground water flow in
the granitoid rocks and cevstalline schists, Part of the infiltrated atmospherie waters
gets through the surficial deposits into the regimen flow of the release and weathering
ZoneT,

The precipitation representing the main sourees of cronnd water storage in- the Western
Tatra is also the main factor eonditioning the chemieal weathering of rocks. The che-
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mical action of rain waters on the rocks is preceded by mechanical disintegration ol
rock-forming minerals and roeks.

The total mineralization of waters bound genctically 1o granodiorite rock mass
aries from 0,30 1o 0.73 g/l All water samples represent one tvpe of walers — caleium-
bicarbonate. The coelficient values of Mg Ca vary within the limit of 0.05 to 0.38. The
Ca content fluctuates from 6.0 to 14.8 mg/l. HCOy; from 12 10 40 mg'l. The increased
content of S04 was detected only in one ease. spring No. 206 situated ..Pod Smredi-
nami”, The water contains 10.7 mg | of S04 (as against 12,55 meg/l of HCO;).

The 1otal mineralization of waters bound genetically 1o ervstalline schists varies from

0.22 10 054 g/l. Even in waters bound genatically 1o these rocks the predominant tyvpe
of walers is calcium-bicarbonate one. The Mg-Ca coellicient fluctuates from 0.0 to 0.33.
The highest content al calions is attained by Ca — maximum 19,55 mg/l. at anions of
HCO3 — 305 10 2095 mg |, The chemism of walers bound genetically 1o erystalline
rocks shows, however, o certain instability and changes oceur in the ratio of single
cations and anions. In some waters there is an inereased content of Na (4.2 1o 4.4 my/l.
representing A0L30 or 442 mval 940 and C1 (435 10 495 mg | representing 19.84. or
5346 myval Y0, Singly there is also an inerease of sulphates — max. 7.8 mg/l.

Walers of surlace
rom the springs of this water basin, The total caleinm-bicarbonate mineralization of
stream walers ranges within the limits of ground waters, With regard 10 the [act that

sims have chemism similar to samples of ground waters taken

samples were taken at low waler lTevel. we may also state that the low discharges of
these waters basins are the result of ground waler discharge mainly from thes release
and weathering zone®, '

Low mineralized aggresive waters tmaximum content of aggresive COs according 1o
MMeyer — 198 mg/l) of crvstalline rocks and surlicial deposits acquire their sall
contenl (namely Ca, Mg, Na) mainly by hvdrolsthie dissolution of various silicates, The
presence of COs (maximum 154 mg 11 is acting in two ways. The carbonic acid formed
in waler by dissolution adds the necessary ions M by partial dissociation of reactions.
The simultancously Tormed TICO; fons are of preventing affect 1o greater pH changes
towards the alealic spherve, The pI shilt towards the acid sphere (pIT of the studied
walers in the studied area attains the values of 5.0—=7.00 and results probably in
increased and aceelerated affect of waters on silicates, However, the problem of hyvdro-
Ivthic dissolution of silicates has not vet been solved and the opinions of various
authors on the conrse and importance of these veactions diverge (0 W, Correns
1940, J. Do em 195910 As a result of velatively short water contact with a rock
environment, the chemical reactions of the phase boundary rock-water cannol reach
the stage ol saturation equilibrivm. This is why part of the ageresive COy which was
nol used up during dissolution remains in water (maximum content of agaresive GO
according 1o Hever — 198 mg/'l'. Chlorides in gronnd waters are mainly  derived
from micas and amphibolites. The souree of inereased sulphate content in walers gene-
tically bound mainly 1o crvstalline sehists is the pyrite oxidation. resp. other sulphides
of low-thermal veins found in mylonite zones. representing the type of ore mineraliza-
tion particular to this area. Beside fundamental eations and anions there were, in the
around waler samples, sporadicallv detected also Li. Mn, Fe' and NOs. The tolal
hardness ol ground waters in this area expressed in °N pranges within 0.65—5.6 —
Tahb. 3.
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Conclusion

A complex hydrogeological investigation of the Western Talra territory (approx.
200 km?) is the first carried out in a ecrystalline mountain range territory of the
Central West Carpathians, The [lissure waters are bound to weathering zone™ and to the
zone ol release of rock environment ol granodiorites and crystalline schists. The
extraorinary importance of Pleistocene sediments in the hydrogeology of the Western
Tatra was eslablished.

What regards the type of ground water supply dependently on elimatic conditions,
there exists an annual supply in the Western Tatra (with preferred spring snow melting).

The ground water regimen and its retention in the rock environment form the storage
of ground waters, which orm the total runofll from the waler basin in winler season
and during long rainless periods, The total vieald of springs of all tvpes represents an
amounl of approx. 300 1/s.

[Factors of principal alleel on ground waler flow and retention in crystalline rocks
of the Western Tatra were discussed. We pointed out the substantial influence ol exo-
aenous geological processes and surficial deposits on the subsurface runoff and of tecto-
nical as well as geologieal-genetieal development of the territory on the underground
runoll.

The values of minimum specific runoff from 1 km? is represented by the under-
around runofl from the release and .weathering zone™. Its high values also point to the
considerable retention capacity of rock enviconment [ormed by granodioriles and erys-
talline schists of the Western Tatra.

The chemism of ground waters of erystalline rock environment of the Western Talra
is product of hydrolyvthie splitting reactions ol silicate minerals of granodiorites and
cryslalline schists, The small intensity of these reactions, caused by a shorl conlact
of water with the rock environment, relatively low average annual temperatures as
well as relatively Tower pressures resull in a very low lolal mineralization ol ground
walers, [issure regimen of which is hound 1o release and ,weathering zone™ of the
Western Tatea, Tt is simultaneously the canse of only linle changes — modifications
in the eation as well as anion composition ol ground walers in this area.
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