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NEOTECTONIC TENDENCIES IN THE POLISH OUTER
CARPATHIANS IN THE LIGHT OF SOME RIVER VALLEY
PARAMETERS

INTRODUCTION

The Polish West Carpathians represent a typical fold-and-thrust belt, being
composed of a number of nappes piled one upon another during the Middle
to Late Miocene (Ksiazkiewicz 1977, Oszczypko and Zytko 1987). The
thrusting proceeded gradually with time towards the north and east (Jiti¢ek
1979), as a result of the oblique convergence between the North European and
Pannonian plates (cf. Oszczypko and Slaczka 1985, Royden and Baldi
1988). The southward and westward subduction of the European plate beneath
the Pannonian region, induced by N-S convergence of the African and European
plates and the resulting eastward escape of the Pannonian continental litho-
sphere (cf. Burke and Sengdr 1986, Royden 1988), were the main driving
forces of these movements. By latest Miocene time, convergence was nearly
finished across the northern flysch belt of the Carpathians (Sandulescu 1980,
Rogl and Steininger 1983, Royden and Baldi 1988); the Early Pannonian
and Plio-Pleistocene thrusting (Fig. 1) occurring only in the East and Southeast
Romanian Carpathians, respectively (Oszczypko and Slaczka 1985, San-
dulescu 1988, Royden 1988).

NEOTECTONIC SETTING

In the Pliocene and Quaternary (5.2-0 Ma), the Polish Outer Carpathians
have been a subject of differential vertical and — possibly — some remnant
horizontal movements, resulting in the formation of several neotectonic eleva-
tions and depressions (Klimaszewski 1966, Zuchiewicz 1989, 1991,
Baumgart-Kotarba 1992; cf. Fig. 2). The rates of uplift have varied throughout
this period (Zuchiewicz 1984, 1991), as have those of subsidence (Birken-
majer 1978 Baumgart-Kotarba 1983). The remnant horizontal motions
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Fig. 1. Ages of the last episode of thrusting in the Outer Carpathians (redrawn from Royden 1988)
Ryc. 1. Wiek ostatniego epizodu ruchéw nasuwczych w Karpatach Zewnetrznych (wedtug Royden 1988)

are supposed to have occurred in eastern part of the area studied (Liszkowski
1982, Zuchiewicz 1988). One cannot exclude as well a possibility of fairly
recent strike-slip movements at the boundary between the Inner and Outer
Carpathians in the Orawa Basin (cf. Pospi$il 1990, Baumgart-Kotarba
1992, Bac-Moszaszwili 1993). '

The apparent amount of uplift of the medial sector of the Polish Outer
Carpathians during Late Neogene and Quaternary times, inferred from geomor-
phic studies, ranges from 150-430 m on the south and 360-900 m in the middle
to 180-310 m on the north. These figures conform very well with the results
of seismostratigraphic studies performed on several seismic lines from the
Carpathian Foredeep, that clearly indicate a minimum of >200 m rebound of
the lithosphere during the post-Middle Serravallian times (Krzywiec and
Zuchiewicz 1993). On the other hand, the total lithospheric rebound for the
whole Polish Carpathians in the post-orogenic period is sometimes estimated
at c. 4 km (Lillie; pers. comm. 1994).

Recent seismicity is usually confined to the inner (southern) side of the
Pieniny Klippen Belt and to several strike-slip or oblique-slip faults that cross
both the Slovak and Polish Carpathians. Most of these faults are very well
portrayed in the photolineament pattern (e.g., Graniczny 1991).

Neotectonic elevations and depressions have been active throughout the
past 5 Ma, leading to deformation of planation surfaces (Early Pliocene, Late
Pliocene and earliest Quaternary in age), as well as in upwarping/downwarping
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and/or faulting of rock socles of at least 8 Quaternary strath and cut-and-fill
river terraces (Zuchiewicz 1991). Tectonically-induced changes in the
drainage pattern have also been common. The amount of Quaternary uplift of
the Outer Carpathians did not exceed 170 m (Zuchiewicz 1984, 1988).

The youngest (Late and/or post-Pliocene) episode of NE-SW oriented
compression, inferred from the studies on joints and small-scale faults of an
area surrounding the Pieniny Klippen Belt (Zuchiewicz 1994) is consistent
with the results of studies on right-lateral transpressional movements along the
margin of the Tatra massif (Late Pliocene, c. 3.3 Ma), suggesting — an inherited
from the late Middle Miocene — northeastward directed shift of the Inner
Carpathians (Bac-Moszaszwili 1993).

The Late Neogene clockwise rotation of o} in the Carpathian-Pannonian
region by at least 40° (Csontos et al. 1991) is to be noted. In the western
part of the Polish Carpathians (Zuchiewicz 1994), the 100° of clockwise
rotation close to the Pieniny Klippen Belt reveals the same sense.

Geomorphic studies (Liszkowski 1985, Zuchiewicz 1986), however,
seem to indicate a Late Pliocene-Quaternary countercklockwise rotation of o
fromm NE-SW to NNW-SSE. Similar tendency has also been confirmed by Cson-
tos et al. (1991) for the Pannonian region.

The rates of Quaternary erosional dissection of rock socles of fluvial terraces
in the Polish Carpathian valleys ranged from 0.02 to 2 mm/yr and increased in
the Late Pleistocene and Holocene. Intensive dissection during the latest Pleistocene
and Holocene was restricted, however, to certain regions, including the longitudinal
elevations truncated by the Raba, Dunajec, and San river valleys. Three episodes
of increased erosional activity have been encountered (Zuchiewicz 1991): 1. the
Cromerian-Elsterian-1 to Elsterian 1/2 (800-472 ka): 0.15-0.21 mmy/yr; 2. the Eemian
and Early Vistulian (130-90 ka): 0.18-0.40 mm/yr; and 3. the latest Pleistocene and
Holocene (15-0 ka): 0.20-2.00 mm/yr.

These episodes may indicate periods of more vigorous tectonic activity in
the study area.

METHODS

Numerous attempts have been made to portray quantitatively the effects of
young tectonic movements upon the shape and behaviour of longitudinal profiles
of river beds in the Carpathian region (e.g., Zuchiewicz 1980, 1981, Bober
and Oszczypko 1984), alongside with morphometric and morphotectonic
analyses of landforms (Henkiel 1977-78, Zuchiewicz 1988; and others). Special
attention has been paid to statistical analyses of the Carpathian drainage basins
(Krawczyk and Zuchiewicz 1989, Zuchiewicz 1986, 1988), as well as to
the time-series analysis of river-bed gradients (Zuchiewicz 1993). The applica-



59

-4

km |
300+
T
-
200 W
2z
100r @ w
oL -
OIOO
w-
501 MAX
b
w5
sof W
0
20t «
14
10+ © AVE
‘—/—V\/\
or MIN
IIIIIIK‘IIIIIL
Bcd <<x<
< < ¥
T EEEEFEEEREE
2 N 3 ¢ 3 3 - R S R
;Smw¢°§3¢3§38'ﬂ

Fig. 3. River-bed gradients in the Polish Outer Carpathians. MAX — maximum, AVE — average,
MIN — minimum values

Ryc. 3. Spadki koryt rzecznych w polskich Karpatach Zewnetrznych. Wartosci: MAX — maksymalne,
AVE — S$rednie, MIN — minimalne

tion of the dynamic equilibrium theory (cf. Bull 1990) should also be mentioned
(Zuchiewicz 1993).

The aim of this paper is to present morphological consequences of neotec-
tonic movements reflected in the differentiation of some morphometric
parametres of the Carpathian river valleys. Five numerical indices have been
chosen (Figs 3 and 4), including the river bed gradient, width of the valley
floor, altitudes of the left and right valley divides, as well as the valley floor
width-valley height ratio, calculated by the formula of Bull and McFadden
(1980):

Viw
VF = (Eld-Esc) + (Erd-Esc)
2
where:
\%i = valley floor width — valley height ratio
Viw = width of the valley floor

Eld, Erd, Esc = altitudes of the left and right divides and the stream, respecti-
vely.
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Fig. 4. Spatial distribution of some river valley parametres across the Polish Outer Carpathians. V] —
valley length, Vf — valley floor width-valley height ratio, Vfw — valley floor width, Eld-Esc —
altitude of the left divide, Erd—Esc — altitude of the right divide; MAX — maximum, AVE — average,
MIN — minimum values. Classes of recent tectonic activity: black — strong, dashed — moderate,
dotted — weak, white — inactive
Ryc. 4. Zréznicowanie niektérych parametréw dolin w polskich Karpatach Zewnetrznych. VI —
dhugos¢ doliny, Vf— wskaznik szeroko$ci/wysokos$ci wzglednej doliny, Vfw — szerokos$¢ dna doliny,
Eld-Esc — wysoko$é zbocza lewego, Erd-Esc — wysoko$¢ zbocza prawego. Wartosci: MAX —
maksymalne, AVE — $rednie, MIN — minimalne. Klasy wspoélczesnej aktywnosci tektonicznej —
pole: czarmne — silnej, zaszrafowane — umiarkowanej, kropkowane — stabej, biale — brak aktywnosci
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According to Bull and McFadden (1980), Vf ranges from 0.05 to 47.0;
the boundary figures indicative for active, moderate and no recent tectonics
being 1.3, 6.1, and 11.0, respectively.

All these parametres have been calculated for 1-km-long river valley
segments on the scale of 1:25 000 (river bed gradients) and 1:50 000 (other
indices), and then plotted in both discrete and smoothed form. Each time
the highest possible polynomial that — controlled by the least-square
method — fits the data best, has been applied (Figs 5-8). The zones showing
abnormally high gradients, the lowest Vf and Vfw indices, as well as the
highest altitudes of the right and left divides are portrayed in map view
(Figs 9-12). These zones refer to individual peaks shown by polynomial
curves (Figs 5-8).

MATERIAL
RIVER BED GRADIENTS

Max gradients (Fig. 3) display Olza, Wistok and Raba rivers, whereas the
maximum average gradients are represented by the Jasiolka, Ostawa, Biata
Dunajcowa, and Ropa streams. Extreme values change from 0.0 m/km (Dunajec,
Wisloka, Wislok, San) to 68 m/km (Wislok); the average figures ranging from
1.65 (San) to 6.54 m/km (Jasiotka).

The highest average values characterize the Jasiotka (6.54) and Vistula
(6.39 m/km) river beds; the lowest ones are confined to the San (1.65) and
Dunajec (1.93 m/km) rivers.

The maximum gradients calculated for 1-km-long river bed segments are
observed in the Wistok (68.0), Olza (67.5) and Jasiotka (50.0 m/km) river beds.

The range between the highest and lowest gradients is the highest for the
Wistok (68.0) and Olza (67.0) rivers; the lowest one being characteristic for
the Poprad (4.5), Dunajec (10.0), and Vistula (13 m/km) river beds.

River-beds stretches showing abnormally high gradients, as compared to
those of the neighbouring upstream and downstreamn reaches (Fig. 9), tend to
be associated with areas of increased resistance of underlying bedrock in the
West Carpathians, whereas in the medial and eastern sectors of this region
the zones in question mark some of the most neotectonically elevated structures
{cf. Zuchiewicz 1993).

VALLEY FLOOR WIDTH — VALLEY HEIGHT RATIO (Vf)

Minimum average values that may testify to the increased tectonic activity
have been found to characterize the Orawa, Poprad, Biata Dunajcowa, Rapa,
and Wiar rivers. The maximum figures, in turn, are characteristic for the Biata
Bielska and Sofa river valleys (Figs 4 and 5).
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Fig. 5. Time-series plots of Vf values along the selected Polish Carpathian river valleys. Thick solid

line represents the best-fit polynomial of a given order

Ryc. 5. Szeregi czasowe wartosci Vf dla wybranych dolin Karpat polskich. Krzywe pogrubione
przedstawiaja wielomiany okreslonego stopnia, najlepiej aproksymujace dane wyjsciowe

One can observe a general trend of decreasing Vf values from the west
to the east, the most prominent minima being associated with the Orawa and
Poprad-Biala Dunajcowa-Ropa river valleys.

The Orawa and Wiar river valleys display figures located at the boundary
between the active and moderate tectonic activity, whereas the Poprad, Biata
Dunajcowa and Ropa valleys belong to the moderate activity domain. Weakly
moderate activity is also shown by those areas that are dissected by the Skawa,
Raba, Mleczka, Wistok and San rivers. At the boundary of slightly active and
moderate domains of movements there are located figures represented by the
Vistula, Dunajec and Wistoka river valleys. On the other hand, the Biata Bielska
and Sola rivers belong to the inactive domain.

Discrete figures of Vf fall within the range of 0.0 to 103.5; average values
being placed inbetween 1.23 (Orawa) and 14.72 (Biala Bielska). This range is the
lowest in case of Orawa (2.36) and Wiar (3.93) valleys, attaining even 103.26 for
the Sofa valley that drains in its lower course the subsiding O$wiecim Basin.

VALLEY FLOOR WIDTH (Vfw)

The minimum average values of this parameter have been obtained for the
Orawa, Poprad, Biata Dunajcowa, Ropa, Mleczka, and Wiar river valleys, showing
nearly identical pattern as that displayed by the Vf values. One cannot trace,
however, ony clear trend of the increase/decrease of this index (Figs 4 and 6).

The highest average values are confined to the Dunajec, Vistula, Sola,
and — to a lesser extent — Wistoka river valleys.

The extreme values of Vfw range between 0.05 to 12.0 km; the average
figures being placed between 0.24 km (Orawa) and 0.32 km (Wiar) to
2.27 km (Dunajec). The range is the lowest for the Orawa (0.65) and Wiar
(0.90) rivers; attaining the highest figures for the Dunajec river valley (12.0 km),
the latter cutting in its upper course the subsiding intramontane Orawa-Nowy
Targ Depression.
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Fig. 6. Time-series plots of Vfw values along the selected Polish Carpathian river valleys.
For explanation — see Fig. 5

Ryc. 6. Szeregi czasowe wartosci Vfw dla wybranych dolin Karpat polskich. Objasnienia —
por. Ryc. 5

A comparison between the Vf and Viw values shows that in some
valleys of the Polish Carpathians there occurs a distinct drop in the discussed
parameters at the outlet from the Carpathians. Such a trend may be indicative
of still active tectonic movements in this zone (remnant horizontal move-
ments?). ’

As far as VI values are concerned, such a trend concerns the Vistula, Biata
Bielska, Skawa, Raba, Wisloka and Mleczka valleys, as well as the Ropa river
valley in the Jasto-Sanok Depression. A similar pattern is displayed by the Vfw
values revealed by the downstream reaches of the Vistula, Skawa, Raba, Mleczka,
and Ropa valleys.

ALTITUDE OF THE LEFT DIVIDE (Eld-Esc)

Maximum average values of this parameter are revealed by the Sola,
Skawa, Dunajec, Poprad, and San river valleys (Figs 4 and 7). Such a dis-
tribution of figures being indicative of intense uplift is fairly different from
that displayed by the Vf and Vfw parameters. The highest average values
(>500 m) are characteristic for the Skawa and Poprad rivers that dissect
the most uplifted Plio-Pleistocene longitudinal elevations, built of relatively
resistant rocks.

Extreme values fall within the limits of 10 m (Wistoka) to 990 m (Skawa);
the average figures ranging between 127 m (Mleczka) and 501 m (Poprad).

The lowest Eld-Esc values are characteristic for the Wistoka (10 m), Sota
(15 m), Wistoka (23 m) and Raba (25 m) river valley segments; the highest
ones are associated with the Skawa (990 m), Dunajec (920 m), Sota (855 m),
and Poprad (830 m) rivers.

The range between minimum and maximum values is the highest for the
Skawa (937 m), Sota (840 m) and Dunajec (823 m) river valleys; the lowest
figures being confined to the Orawa (125 m), Mleczka (130 m) and Wiar (140 m)
rivers.
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Fig. 7. Time-series plots of Eld-Esc values along the selected Polish Carpathian river valleys.
For explanation — see Fig. 5

Ryc. 7. Szeregi czasowe wartosci Eld-Esc dla wybranych dolin Karpat polskich.
Objasnienia — por. Ryc. 5

ALTITUDE OF THE RIGHT DIVIDE (Erd-Esc)

Maximum average values are shown by the Vistula, Sofa, Poprad, Ropa and
San river valleys; the overall trend displaying diminishing values from the west to
the east, particularly well visible east of the Dunajec river (Figs 4 and 8).

The highest average values characterize the Sola (>500 m) and Poprad (500
m) rivers; the lowest ones are confined to the Mleczka river valley (c. 100 m).

Extreme values fall within the limits of 10 m (Orawa) to 1048 m (Orawa);
the averages ranging from 106 m (Mleczka) to 542 m (Sola).

The lowest Erd-Esc values are typical for the Orawa (10 m), Biala Bielska
(13 m), Wistoka (25 m), Skawa (35 m) and Mleczka (45 m) river valley segments;
the highest ones tend to associate with the Orawa (1048 m), Dunajec (895 m),
Raba (890 m) and Sota (855 m) rivers.

The range between maximum and minimum values is the highest for the
Orawa (1038 m), Sola (785 m), Dunajec (743 m) and Raba (740 m) river valleys;
the lowest differences being encountered in the valleys of Mleczka (135 m),
Wiar (205 m) and Wisloka (270 m).

Comparing the Eld-Esc and Erd-Esc values, one can take notice of similar
distribution of maximum average values in the Sofa, Poprad, and San river
valleys. The greatest asymmetry, in turn, is shown by the Skawa and Biata
Bielska valleys.

DISCUSSION

Minimum values of the valley floor width-valley height ratio (Vf), revealed
by polynomial smoothing of discrete data calculated for 1-km-long segments
of the Polish Carpathian river valleys (Fig. 5), tend to cluster into 1 to 4 zones
within individual valleys. Boundaries of these zones coincide with either faults
and thrusts or large regional photolineaments (e.g., Biala Dunajcowa, Ropa,
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Fig. 8. Time-series plots of Erd-Esc values along the selected Polish Carpathian river valleys.
For explanation — see Fig. 5
Ryc. 8. Szeregi czasowe wartosci Erd-Esc dla wybranych dolin Karpat polskich.
Objasnienia — por. Ryc. 5
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Fig. 9. Map showing the distribution of abnormally high river-bed gradients in the Polish Outer
Carpathians. 1 — Carpathian frontal thrust, 2 — axes of neotectonic elevations, 3 — axes of neotectonic
depressions, 4 — zones of abnormally high river-bed gradients, 5 — state boundary

Ryc. 9. Rozmieszczenie stref anomalnie wysokich spadkéw koryt rzecznych w polskich Karpatach
Zewnetrznych. 1 — brzezne nasuniecie Karpat, 2 — osie elewacji neotektonicznych, 3 — osie
depresji neotektonicznych, 4 — strefy anomalnie wysokich spadkéw koryt, 5 — granica paristwa

Wistok, San); they are rarely delimited by local magnetic anomalies (Wisla,
Wistoka). In some areas the zones in question are located at the prolongation
of or just at the axes of neotectonic elevations (Wista, Dunajec, Poprad, Wistok,
San, and Wiar; cf. Fig. 10) that also correlate with the zones of abnormally
high river-bed gradients (Fig. 9).

The supposedly active zones marked by the minimum Vf values (Fig. 10)
strike more or less parallel to the Outer Carpathian thrust sheets, their number
increasing to the east of the Dunajec river valley from 3 to 7. Some of them
either parallel or cross the Carpathian frontal thrust.

A similar pattern is displayed by the low valley floor width (Vfw) values
(Fig. 6), although the number of narrow-valley-zones is more evenly distributed



70

throughout the area studied (5 in the west and 6 in the medial and eastern
Carpathians). Most of these zones follow frontal thrusts of individual nappes,
coinciding as well with the axes of some neotectonic elevations.

Another picture presents the distribution of increased Eld-Esc (Fig. 7)
and Erd-Esc (Fig. 8) values that denote altitudes of the left and right divide
of a valley (cf. also Fig. 11), respectively. The boundaries of high-altitude
zones usually coincide with thrusts, faults, and increased river-bed gradients,
as well as with the orientation of neotectonic elevations. As compared to
the Vf and Vfw parametres, a smaller number of the zones marked by peaks
on polynomial curves does not show any structural control (9-12 versus
15-17; cf. Table 1).

Table 1

Structural control on boundaries of zones showing decreased (Vf and Vfw) and increased
(Eld-Esc and Erd-Esc) values of river valley parametres in the Polish Outer Carpathians

Uwarunkowania strukturalne stref o obnizonych (Vf i Vfw) oraz podwyzszonych (Eld—Esc
i Erd-Esc) warto$ciach parametréw dolin rzecznych polskich Karpat Zewnetrznych

parametre \i Viw Eld-Esc Erd-Esc
faults n 4 9 6 7
% 8.0 14.5 13.0 12.1
thrusts n 11 15 13 17
% 22.0 24.2 28.3 29.3
photoline- n 5 5 3 6
aments % 10.0 8.1 6.5 10.3
magnetic n 2 1 2 2
anomalies % 4.0 1.6 4.3 3.4
increased
river-bed n 5 9 6 11
gradients % 10.0 14.5 13.0 19.0
neotectonic n 6 8 4 6
elevations % 12.0 12.9 8.7 10.3
no apparent
structural n 17 15 12 9
contro! % 340 24.2 26.2 15.6
Total: n 50 62 46 58
% 100 100 100 100
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Fig. 10. Maps showing the distribution of minimum values of Vf and Vfw in the Polish Outer
Carpathians. 4 — zones of minimum values of Vf and Vfw; for other explanations — see Fig. 9

Ryc. 10. Rozmieszczenie stref obnizonych wartosci Vf i Vfw w polskich Karpatach Zewnetrznych.
4 — strefy obnizonych wartosci Vf i Vfw; pozostale objasnienia — por. Ryc. 9

The zones of increased relief range in number between 6 in the western
through 3 in the medial to 4-5 in the eastern sectors of the Outer Carpathians,
showing fairly good coincidence with the location of neotectonic elevations
and frontal thrusts of nappes (Fig. 11).

Fig. 12 shows those zones that are common for the two pairs of parametres,
i.e. VI/Vfw and Eld-Esc/Erd-Esc. Such zones could be considered to reveal the
most intense erosional dissection and — probably — still active tectonic processes.

If Eld-Esc/Erd-Esc zones correlate in large part with the areas of increased
resistance of the bedrock, although being coincident as well with some neotec-
tonic elevations, the Vf/Vfw zones do not show any clear lithological control
and may reflect fairly recent activity. Their distribution differs somewhat from
that of neotectonic structures mapped by classical geomorphic methods, par-
ticularly in the Moravo-Silesian Beskidy Mts and in the Podhale region. Of special
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Fig. 11. Maps showing the distribution of maximum values of Eld-Esc and Erd-Esc in the Polish
Outer Carpathians. For explanation — see Fig. 10

Ryc. 11. Rozmieszczenie stref podwyzszonych wartosci Eld-Esc i Erd-Esc w polskich Karpatach
Zewnetrznych. Objasnienia — por. Ryc. 10

importance is the increasing number of high-activity zones in the eastern part
of the Polish Outer Carpathians, one of them being situated even in front of
the orogen (cf. Fig. 12).

CONCLUSIONS

All the discussed morphometric parametres differ throughout the Polish Outer
Carpathians, and cluster into a number of zones that could be correlated with
neotectonically (Pliocene-Quaternary) active areas. Some of them are delimited
by thrusts, faults or large regional photolineaments, whereas the other simply mark
uplifted regions independent of older tectonic structures, although being parallel
to the general strike of the Outer Carpathian thrust sheets.
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Fig. 12. Map showing the distribution of minimum (Vi/Vfw) and maximum (Eld-Esc/Erd-Esc) va-
lues within zones common for the two pairs of parametres in the Polish Outer Carpathians.
For explanation — see Fig. 10

Ryc. 12. Rozmieszczenie obnizonych (Vi/Vfw) i podwyzszonych (Eld-Esc/Erd—Esc) wartosci w ob-
rebie stref wspoélnych dla obu par parametréw dolin w polskich Karpatach Zewnetrznych.
Objasnienia — por. Ryc. 10

The spatial distribution of the zones in question is peculiar for two reasons:
first, they generally parallel fold and thrust axes, secondly — they become more
numerous to the east of the Dunajec river valley. Moreover, some of these structures
are located at or even in front of the present-day Carpathian frontal thrust. Such
a pattern could suggest an eastward-increasing tectonic activity of the Carpathian
realm, the character of which is probably due to some remnant folding within
the flysch cover. This conclusion is also supported by the fact that the width of
high-activity zones rarely exceeds 10~15 km, and that the Carpathian sole thrust
represents a fairly regular surface (cf. Oszczypko ef al. 1993), undisturbed by
faults occurring in the substratum. This excludes a possibility of block-type motions
within the Carpathian basement, as well as isostatic movements of such small-scale
blocks of the flysch cover. Remnant horizontal stresses within the flysch nappes
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in the eastern part of the Polish Carpathians have already been suggested by
Liszkowski (1982) and Zuchiewicz (1988).
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STRESZCZENIE

W. Zuchiewicz

TENDENCJE NEOTEKTONICZNE POLSKICH KARPAT ZEWNETRZNYCH W SWIETLE ANALIZY
NIEKTORYCH PARAMETROW DOLIN RZECZNYCH

Artykul omawia przejawy miodych ruchéw tektonicznych w Karpatach Polskich (Ryc. 1, 2),
znajdujacych swoje odzwierciedlenie w zréznicowaniu parametréow morfometrycznych gtéwnych
dolin rzecznych (Ryc. 3, 4). Uwzgledniono nastepujace parametry: spadek koryta, szeroko$¢ dna
doliny (Viw), wysokosci wzgledne zbocza lewego (Eld-Esc) i prawego (Erd-Esc) oraz wskaznik
szerokosci dna-wysokosci zboczy (Vf), zaproponowany przez Bulla i McFaddena (1980) dla
oceny stopnia aktywnosci tektonicznej obszaru. Wymienione parametry mierzono dla 1-km dtugo$ci
odcinkéw dolin na mapach w skali 1:25000 (spadki koryt) oraz 1:50 000 (pozostate wskazniki).
Wyniki pomiaréw przeanalizowano metoda szeregéw czasowych, aproksymujac dodatkowo dane
wyjéciowe wielomianami réznych stopni (Ryc. 5-8). Rozmieszczenie stref o maksymalnej (spadki,
wysokosci wzgledne) lub minimalnej (Vf, Vfw) wartosci, odczytanej z krzywych wielomianéw,
przedstawiaja Ryc. 9-12. Granice tych stref w znacznej mierze dowiazuja do rozmieszczenia
uskokéw, nasunied i gléwnych fotolineamentéw, a takze lokalizacji stref o podwyzszonych spad-
kach koryt i osi elewacji neotektonicznych (Tab. 1).

W obrebie polskich Karpat Zewnetrznych strefy grupujace zblizone wartosci parametréw,
wskazujacych na mioda aktywnos¢ tektoniczna, ukladaja sie mniej wiecej réownolegle do rozciaglosci
gléwnych nasunieé i faldéw. Dodatkowo, ilo$é tych stref wzrasta ku wschodowi (na wschéd od
doliny Dunajca). W tym samym kierunku zaczynajq sie tez pojawiaC struktury usytuowane tuz
przy brzegu nasuniecia karpackiego, a nawet w obrebie zapadliska przedkarpackiego. Szerokos¢
rozwazanych stref nie przekracza na ogé6t 10-15 km. Moze to sugerowaé¢ miode, resztkowe
ruchy faldowe w obrebie pokrywy fliszowej; tym bardziej prawdopodobne, iz spag gléwnego
nasuniecia karpackiego ma przebieg regularny i nie jest zaburzony przez uskoki podioza plat-
formowego. Ruchy blokowe struktur fliszowych o tak niewielkiej dlugosci falowej sa trudne do
zaakceptowania.



