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Among the Qua ter nary de pos its of the Beskid Mały and Beskid Makowski Mts. in south ern Po land, loess-like silts oc cur ring in the
Skawa River val ley and the Paleczka River val ley are dis tin guish able by their high loess in dex val ues as well as by the pres ence of am phi -
bole grains and by no ta ble amounts of bi o tite grains. These silts orig i nated by ae olian sed i men ta tion dur ing the youn ger Pleniglacial of
the Vistulian, cor re spond ing to the Youn ger Up per Loess. The am phi bole and most of the bi o tite was de rived from de fla tion of a
glaciofluvial cover in the Carpathian fore lands and Fore-Carpathian bas ins. They in di cate the im por tance of north ern winds in the
Plenivistulian at mo spheric cir cu la tion.
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INTRODUCTION

Pre vi ous ref er ences deal ing with loess-like de pos its of the
Beskid Mały and Beskid Makowski Mts.  in the West ern Outer
Carpathians com prise only a sin gle note of Klimaszewski
(1948) on a loess layer. It was 60 cm thick, man tled grav els and
sands of the Pleis to cene al lu vial cone of the Jaszczurówka
Stream in the Skawa River val ley be tween Świnna Poręba and
the out let of this val ley from the Beskid Mały Mts. (Fig. 1), and
lay 22 m above the pres ent val ley floor.

In the ad ja cent fore land re gions i.e. the Śląskie and
Wielickie fore lands, in for ma tion on loess-like de pos its is sig -
nif i cantly more abun dant. These de pos its were de scribed in the
vi cin ity of Kęty (Jahn, 1952; Butrym et al., 1988), at
Wadowice (Sobolewska et al., 1964; Grzybowski and Bińka,
1997) and at Harbutowice (Grabowski, 1999); they usu ally
con tain less of the loess frac tion (0.02–0.05 mm) than does a
typ i cal loess in Cen tral Po land, but more than do as so ci ated
solifluction and deluvial de pos its. Ac cord ing to Butrym et al.
(1988) and Grabowski (1999), the loess in di ces (Nowak, 1981) 
in the fore land loess are com pa ra ble with the val ues re corded in 
the loess of Cen tral Po land.

The min er al ogy of the loess-like de pos its in the Śląskie and
Wielickie fore lands has also been ana lysed. Citing the heavy
min er als anal y ses of Krysowska-Iwaszkiewicz, Starkel (cf.
Sobolewska et al., 1964) noted that the loess-like loam in the
up per most west ern slope of the Skawa River val ley near the
Wadowice cem e tery con tains fewer gar nets than the weath ered 
flysch sand stones in the lower part of the same sec tion. More -
over, this loess-like loam con tains some am phi boles (4%) and
chlorite (3%) which are “al most ab sent” from the flysch, as
well as scarce grains of other min er als (sillimanite, disthene)
which are en tirely ab sent from the flysch. Dr. Bo gusław
Bagiński (pers. comm.) has ob served that at Wadowi -
ce–Łazówka am phi boles con sti tute 4–5% of heavy min er als of
the loess-like silt. In the Harbutowice bore hole (Grabowski,
1999), the am phi bole grains oc cur only in the loess-like silts or
in re lated de pos its. 

Some au thors have re corded very scarce am phi boles in the
Carpathian flysch rocks, but ac cord ing to the most cred i ble
min er al og i cal stud ies (Krysowska-Iwaszkiewicz and Unrug,
1967; Szczurowska and Tomaś, 1985) these min er als are miss -
ing from the Subsilesian, Silesian and Magura Se ries of the
West ern Outer Carpathians. Thus the am phi boles in the loess
seem to be of allogenic or i gin. Palaeogeographic stud ies of the
Pol ish Carpathians (Starkel, 1972; Zuchiewicz, 1987) sug gest
that these am phi boles could not be de rived from the Tatra crys -



tal line mas sifs and there fore their source might be con nected
with glaciofluvial de pos its of Scan di na vian prov e nance cov er -
ing the Carpathian fore lands and Fore-Carpathian bas ins, with
trans port of the min eral grains sub se quently by wind. A sim i lar
source and mode of trans port was sug gested by Grabowski
(1999) for the in creased bi o tite con tent and pres ence of epidote
in the loess-like de pos its at Harbutowice.

In these fore land sites the loess-like de pos its are re lated to
the Vistulian; there fore they are an equiv a lent to the Youn ger
Loess (sensu Maruszczak, 1991). In the Skawa River val ley
side at Wadowice, Starkel (cf. Sobolewska et al., 1964) de ter -
mined only a sin gle layer of “a loess-type de posit” (lo cated in
the up per most part of the sec tion) and re ferred it to the Late
Gla cial. In the Wadowice–Łazówka sec tion, Grzybowski and
Bińka (1997) also de scribed a layer of loess-like silts in the up -
per most part of the sec tion but re lated to the youn ger
Pleniglacial, there fore cor re spond ing to the Up per Youn ger
Loess; how ever, some traces of loess-forming pro cesses were
also found in the Interpleniglacial de pos its. At Harbutowice,
Grabowski (1999) de scribed sim i lar loess-like de pos its re lated
to the youn ger Pleniglacial, but fur ther down, be low the
Interpleniglacial de pos its, there are other loess-like silts re lated
to the older Pleniglacial, there fore cor re spond ing to the Lower
Youn ger Loess.

LOESS-LIKE SILTS IN THE SKAWA RIVER VALLEY

At Świnna Poręba, roughly 2 km south from where the
Skawa River val ley leaves the Beskid Mały Mts., there is a re -
cently stud ied sec tion of the Qua ter nary de pos its (Fig. 2). The
bot tom sur face of these de pos its (18 m above the pres ent
Skawa River) is con sid ered as an ero sional socle, cut in the
Lower Istebna beds (I) by the Skawa River dur ing the Early

Gla cial of the Vistulian (Grzybowski and Śniadek, 1997). This
socle is over lain by the fol low ing Qua ter nary de pos its:

1. Al lu vial grav els, sands and silts de pos ited in the Skawa
River chan nel dur ing the Early Gla cial.

2. Silts, peaty silts and sands laid down in an ox bow lake;
palaeobotanical data, es pe cially the pres ence of Picea
omoricoides, in di cate that these de pos its are re lated to the
Brörup Interstadial (Grzybowski and Śniadek, 1997; Bińka and 
Grzybowski, 1999).

3. and 4. Silts and loams con tain ing lo cally sand stone de -
bris; these are prob a bly con nected with Plenivistulian wash out
and solifluction.

The al lu via (1) and ox bow-lake de pos its (2) have been de -
scribed (Grzybowski and Śniadek, 1997; Bińka and
Grzybowski, 1999) and only their heavy min er als com po si tion
needs to be com pared with that of the youn ger de pos its, and 
that of the flysch. The ab sence of gar net in the weath ered
Lower Istebna beds (Ta ble 1, sam ple 1) is most prob a bly con -
nected with a rel a tively low con tent of this min eral in the
non-weath ered rock, whereas the high con tent of gar net in the
al lu vial sand (Ta ble 1, sam ple 2) in di cates that the Skawa River 
then eroded other flysch rocks, in which these min er als were
more abun dant, e.g. the Mid dle Godula or Krosno beds. A
clayey silt in the up per most part of the ox bow-lake de pos its
(Fig. 3, com plex A, sam ple 3) has a mean grain di am e ter of Mz

= 6.3 ϕ, a stan dard de vi a tion of δI = 3.6 and a very low loess in -
dex of L = 0.4.

The ox bow-lake de pos its are cut by a denudational sur face
and over laid by sandy loams that con tain an in creas ing up ward
amount of lo cal (Lower Istebna) sand stone de bris (Fig. 3, com -
plex B). There is thus an in creased con tent of coarse ma te rial in
sam ples 4–6 (Fig. 3)  and an in crease in stan dard de vi a tion
(from 2.9 to 5.1); loess in dexes are sim i lar to or even lower than 
in the un der ly ing silt. A min er al og i cal anal y sis of sam ple 4 has
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Fig. 1. Lo ca tion of the sec tions of Świnna Poręba and Baczyn de scribed in the text and of other sites men tioned in this pa per 

D — Dąbrówka, H — Harbutowice, J — Jaszczurówka stream al lu vial cone, M — Marcówka, P — Świnna Poręba — nearby sites, S — Sosnówka, Z —
Zagórze



re vealed a low con tent of gar nets and bi o tite as well as a lack of
am phi boles (Ta ble 1). These fea tures of the com plex B de pos its 
are un equiv o cal ev i dence for mi nor trans port of lo cal, dis in te -
grated ma te rial, most prob a bly by solifluction; with the in creas -
ing in ten sity of frost dis in te gra tion, this coarser de bris was
trans ported.

These soliflucted loams are over laid by the de pos its of
com plex C, com pris ing a 10 cm-thick sandy loam layer (sam -
ple 7) and a 50 cm-thick clayey silt layer (sam ple 8). The mean

grain di am e ter is 3.7 ϕ in the loam, 60 ϕ in the silt, with stan -
dard de vi a tions of 2.9 and 3.4, and loess in di ces of 0.8 and 0.2
re spec tively. In sam ple 8, the pro por tion of gar nets (21%) is the 
larg est in the en tire pro file; as in sam ple 4, bi o tite is not abun -
dant and am phi boles are ab sent.

Both the loam and the silt are deluvial de pos its. The loam
was de pos ited by ini tial in tense wash out act ing on nearby
vari-grained solifluction cov ers. The over ly ing silt ma te rial
gives ev i dence of less in tense wash out; it co mes most prob a bly
from gar net-rich rocks (Up per Istebna of the Mid dle Godula
beds, cf. Krysowska- Iwaszkiewicz and Unrug, 1967) lo cated in 
a higher part of the val ley slope.

These deluvial de pos its are over laid by two loam lay ers of
com plex D con tain ing lo cal de bris, al to gether 50 cm thick. A
com plete grain-size anal y sis was made only of the lower layer

(sam ple 9: Mz = 4.5 ϕ, δI = 3.8, L = 0.4), but the up per layer in -
cludes more de bris (even more than in sam ple 6). There fore
com plex D, like com plex B, is coars en ing up wards suc ces sion.
Sim i larly, gar nets are not abun dant in the lower layer of com -
plex D (Fig. 3, sam ple 9) which also con tains nei ther bi o tite nor 
am phi boles. These sim i lar i ties sug gest that de pos its of com -
plex D are also solifluctional.

The up per most com plex E of this sec tion com prises a
sandy-clayey silt, 75 cm thick. The mean grain di am e ter of this

silt (sam ple 10: 6.9 ϕ) is slightly smaller than in the deluvial silt
of sam ple 8, be cause of a smaller sand frac tion con tent  (9.5%
— the low est in the en tire sec tion). The stan dard de vi a tion of
3.1 is sim i lar to that of sam ples 4 and 7. This silt dif fers from
the de pos its be low mainly by its rel a tively high loess in dex
(Fig. 3) of L = 1.7. More over, among its heavy min er als (Fig. 3, 
sam ple 10), the gar net con tent is low (as in sam ple 9), while the
bi o tite con tent is nearly ten times higher than in sam ples 4 and
8, and the am phi boles (lack ing in the lower com plexes) make
up 2.1% of the heavy min er als con tent.

The lo ca tion of the stud ied sec tion, not far from the south -
ern limit of the fore land (Fig. 1) sug gests that, as in the fore -
land, the am phi boles and the in creased bi o tite con tent in the
com plex E are ev i dence of ae olian trans port from ex posed
glaciofluvial de pos its con tain ing Scan di na vian ma te rial. There
is strik ing cor re spon dence of grain-size and min er al og i cal
prop er ties: sam ple 10, the only one in the stud ied sec tion bear -
ing am phi boles and a mark edly higher bi o tite amount, is also
the only one with a loess in dex higher than 1. In the weath ered
flysch rocks sam pled in the vi cin ity of the pro file de scribed
(Ta ble 1, sam ples 11–13) am phi boles are en tirely ab sent and
the bi o tite con tent con sti tutes only 0.9–1.6% of the heavy min -
er als. A silt from com plex E in the Świnna Poręba sec tion
might there fore be a typ i cal ae olian loess or a slope de posit.
There are no ar gu ments in fa vour of the sec ond ex pla na tion
(i.e. no traces of a pri mary de posit), but it is dif fi cult to re ject
com pletely; for this rea son, de pos its of this kind have been
called loess-like silts in this pa per and not sim ply loesses.
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Fig. 2. Sim plified geo log i cal cross-section of the Skawa River val ley left slope and floor at Świnna Poręba

I — sand stones, mudstones and shale of the Lower Istebna beds (Cre ta ceous), 1 — al lu vial grav els, sands and silts (Early Vistulian), 2 — silts, peaty silts
and sands of an ox bow lake (Brörup Interstadial), 3 — solifluctional and deluvial loams and silts (Plenivistulian), 4 — loess-like silts (Youn ger
Pleniglacial), 5 — al lu vial grav els (Youn ger Pleniglacial, Late Gla cial, Ho lo cene), 6 — al lu vial grav els, sands and silts (Ho lo cene)



In the case de scribed there is no doubt that the for mer de pos -
its con tain ing Scan di na vian ma te rial lay north of the loess-like
silts site. Thus the loess-form ing winds blew from the north. Be -
cause of the submeridional ori en ta tion of the Skawa River val ley 
be tween Świnna Poręba and Wadowice (Fig. 1), those winds did 
not meet any ma jor orographic ob sta cles.

Thus the ear lier in ter pre ta tion, re lat ing all the de pos its
youn ger than the ox bow silts (B–E) to solifluction
(Grzybowski and Śniadek, 1997) needs some mod i fi ca tions:
the pro file also com prises deluvial and loess-like de pos its. The
new data pre sented in this pa per, in di cate that the lower
solifluctional loams (B) can be re ferred to the older
Pleniglacial, the deluvial loams and silts (C) to the
Interpleniglacial and the up per solifluctional loams (D) and the
loess-like silts (E) to the youn ger Pleniglacial1. Al ter na tively,
all these slope de pos its might be con nected only with the
(youn ger?) Pleniglacial. How ever, traces of illuvial pro cesses
found in the lower solifluctional loams seem to jus tify the first
ex pla na tion.

Roughly 2 km south ward of the Świnna Poręba pro file, in
the silts interbedded with the grav els of the al lu vial cone of the
Jaszczurówka Stream (trib u tary to the Skawa River) de scribed
by Grzybowski and Śniadek (1999), am phi boles are lack ing
while bi o tite con sti tutes 6% of the heavy min er als (Ta ble 1,
sam ple 14). At the same site, in the loess-like silts over ly ing the  
grav els (sam ple 15), the am phi bole con tent reaches 5% and the
bi o tite con tent 17% of heavy min er als; the ap pear ance of
epidotes here is sig nif i cant.

In the 6 m ter race de pos its at Świnna Poręba (Ta ble 1, sam -
ple 16 col lected roughly 500 m south of the pro file de scribed)
am phi boles that con sti tute 2% of the heavy min er als might
come from ero sion of loess-like de pos its. A lack of am phi boles
in the low est ter race de pos its (Ta ble 1, sam ple 17) might have
been caused by rapid dis in te gra tion of these un sta ble min er als.

LOESS-LIKE SILTS IN THE PALECZKA RIVER
VALLEY

Loess-like silts have also been re cog nised in the Beskid
Makowski Mts., in the Paleczka River val ley (Figs. 1 and 4) at
Baczyn. The lo ca tion of the Baczyn site re sem bles that of the
site at Świnna Poręba, only 2.5 km south from the Wielickie
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T a  b l e  1

Quan ti ta tive per cent ages of heavy min er als in the Qua ter nary de pos its of the Beskid Mały and Beskid Makowski Mts. 
(anal y ses of the 0.063–0.1 mm frac tion, con ducted by B. Bagiński)

Sam ple num ber and 
lo ca tion (cf. Fig. 1)
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Świnna Poręba sec tion:
1
2
4
8
9
10

–
19.9
 1.8
21.0
 5.2
 3.5

 3.2
 1.8
 8.4
11.6
 4.1
 4.0

  
   4.4**

 6.6
 1.9
 6.3
 9.0

   7.2**

–
2.7
–

3.2
3.7
–

 
 2.4
 0.6
 1.9
 2.1

–
18.5

–
–
–
–
–

 2.1

–
–
–
–
–
–

–
–
–
–
–
–

–
–
–
–
–
–

51.0
48.0
66.9
45.6
70.9
25.7

39.0
20.4
19.1
10.2
 7.1
39.0

Sites be tween Świnna
Poręba and Baczyn
sec tions:
11. Świnna Poręba (P)
12. Dąbrówka (D)       
13. Sosnówka (S)       
14. Jaszczurówka (J)  
15. Jaszczurówka (J)  
16. Świnna Poręba (P)
17. Zagórze (Z)          
18. Marcówka (M)     

29.5
 2.8
 0.7
 7.0
 7.1
 6.8
18.7
 1.0

 6.0
 4.5
 5.5
 4.3
 9.5
 4.2
 5.8
 5.6

 3.4
   4.1**
   4.2**
   9.6**
   2.7**

11.3
   7.1**

 2.1

–
–
–
–
–

4.3
–

0.8

 0.9
 1.3
 1.6
 6.1
16.7
 8.9
 3.9
 2.7

–
–
–
–

 4.8
 1.3

–
 1.8

–
–
–
–

2.2
0.7
–
–

–
–
–
–
–
–
–

1.0

–
–
–
–
–
–

0.5
–

48.3
63.0
71.0
14.0
17.0
15.5
 9.0
69.2

10.0
24.3
16.0
59.0
40.0
47.0
55.0
15.8

Baczyn sec tion:
19
22
23
26

14.9
 3.8
16.2

–

 9.0
 7.0
 3.6
 2.4

   6.0**
   8.2**
   6.3**
   3.6**

–
–
–
–

 9.6
16.0
13.0
23.5

–
2.5
0.8
4.3

–
1.5
1.7
3.2

–
–
–
–

–
–
–
–

26.0
19.0
16.0
15.0

34.5
42.0
40.0
48.0

Geo log i cal po si tion of the sam pled de pos its: 1 — Lower Istebna beds weath er ing cover, 2 — al lu vial sand, 4 — lower solifluctional loam, 8 — deluvial
loam, 9 — up per solifluctional loam, 10 — loess-like silt; 11 — Mid dle Godula beds weath er ing cover, 12 — Ropianka beds weath er ing cover, 13 —
Magura beds weath er ing cover, 14 — al lu vial silt, 15 — loess-like silt, 16 — Skawa River 6 m ter race sands, 17 — Skawa River 6 m ter race sands, 18 —
loess-like silt; 19 — al lu vial silt, 22 — lower loess-like silt, 23 — solifluctional loam, 26 — up per loess-like silt; * — rutile to gether with spinnels and
semi-transparent ox ides; ** — zir con to gether with monacite; the min er al ogy of the sam ples 3, 5, 6 and 7 at Świnna Poręba (Fig. 3) and 20, 21, 24 and 25 at
Baczyn (Fig. 5) was not ana lysed

1The loess oc cur ring at the mouth of the Ponikiewka stream, men tioned
by Klimaszewski (1948), cf. su pra, could have a sim i lar strati graphi cal po si -
tion.



Fore land. How ever, the Paleczka River val ley is di vided from
the fore land by ridges of the Chełm Range, about 100 m high.

At Baczyn, the Paleczka River val ley is in cised in the
Oligocene Magura sand stones (Fig. 4); the low er most part of
the Qua ter nary de pos its com prises al lu vial grav els (com plex A
on Fig. 5, cf. Grzybowski, 1999) con tain ing some silt in ter ca la -
tions, pre sum ably laid down dur ing the youn ger Pleniglacial of
the Vistulian. In a sam ple col lected from such an in ter ca la tion
(Ta ble 1, sam ple 19), the silt frac tion com prises 52%, the mean

grain di am e ter is 6.6 ϕ, the stan dard de vi a tion is 3.1 and loess
in dex is 1.1. In this sam ple gar nets con sti tute roughly 15% and
bi o tite 10%, while am phi boles are lack ing (Ta ble 1).

The al lu vial com plex A is over laid by a silt with some hu -
mus patches, 50 cm thick (B). Sam ples of this silt (21 and 22)
dif fer from the al lu vial silt (19) mainly by their higher con tent
of silt (roughly 76 and 83%) and by their much higher loess in -
di ces (2.5 and 3.1). Nev er the less their mean grain di am e ters

(6.9 and 6.2 ϕ) are sim i lar to that of the al lu vial silt sam ple; the
stan dard de vi a tion of the lower part of the silt (sam ple 20: 2.9)
is com pa ra ble with the stan dard de vi a tion of the al lu vial silt but
in the up per part (sam ple 21: 2.0) it is con sid er ably lower (i.e.
the sort ing is better). In sam ple 21, gar nets are also less abun -

dant than in the al lu vial silt (Ta ble 1, Fig. 5), while the amount
of bi o tite is higher; this sam ple no ta bly, con tains am phi boles
and epidote.

Based on the grain-size and min er al og i cal fea tures listed
above, the silt B as rep re sented by sam ples 20 and 21 might be
re cog nised as a loess. It is quite pos si ble that the ma te rial
brought by winds has been de posed dur ing rel a tively less se -
vere cli ma tic con di tions. Then, steppe or tun dra veg e ta tion
(though the poorly pre served pol len grains, could not be iden ti -
fied) fa voured ae olian sed i men ta tion on the val ley floor.

Just above this loess-like silt, a layer of Magura sand stone
de bris is em bed ded is in a sandy loam (C). The thick ness of this
layer lo cally ex ceeds 100 cm, but it de creases con sid er ably to -
wards the pres ent val ley thalweg; many of the frag ments are in -
clined in the same di rec tion. In the heavy min er als of this loam
(Ta ble 1, sam ple 23, Fig. 5) gar nets are more abun dant, while
the pro por tion of am phi boles and epidote de creases. These ob -
ser va tions in di cate that ma te rial came from the val ley slope, via 
de nu da tion of ei ther the Magura sand stone de bris or the
loess-like silts (B). Most prob a bly this slope move ment in -
cluded solifluction, which led to mix ing and not to sort ing of
the slope cover ma te rial.
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Fig. 3. Grain-size pa ram e ters and heavy min er als in the Qua ter nary slope de pos its at Świnna Poręba

I — sim pli fied geo log i cal sec tion: A — ox bow silt, B— lower solifluctional loams, C — deluvial loams, D — up per solifluctional loams, E — loess-like
silt, a — loam with abun dant de bris, b — sandy loam with scat tered de bris, c — sandy loam, d — sandy loam with clayey frac tion, e — clayey silt with
sandy frac tion, 3–10 — sam ple num bers cor re spond ing to Ta ble 1 (sam ples 1 and 2 were col lected in the de pos its un der ly ing the com plex A); II —
grain-size dis tri bu tion: f — gravel frac tion (> 2 mm), g — sandy frac tion (0.0625–2 mm), h — silty frac tion (0.002–0.0625 mm), i — clayey frac tion (<
0.002 mm); III — loess in dex val ues (Nowak, 1981); IV — gar nets; V — bi o tite; VI — am phi boles



The slop ing top sur face of the solifluction de bris de scribed
above is cov ered by a 200 cm thick clayey silt, lack ing marked
lam i na tion but lo cally con tain ing clayey patches (D).
Grain-size anal y ses of sam ples from this silt (24–26) are plot -
ted in Fig ure 5; their silt con tent reaches 77–80% and the mean

grain di am e ter is 6.2–6.4 ϕ; stan dard de vi a tion val ues de crease
slightly up wards (2.3–2.1), whereas the loess in dex in creases
from 2.4 to 2.9. In sam ple 26, gar nets are lack ing while the
amounts of bi o tite (23.5%), am phi boles (4.3%) and epidote
(3.2%) are the high est in this sec tion.

This silt is very sim i lar to the silt of com plex B and it might
also be con sid ered as a loess-like silt. It does not con tain hu -
mus, pre sum ably be cause of cli ma tic con di tions more se vere
than dur ing the pre vi ous ae olian ac cu mu la tion ep i sode.

The top sur face of this up per loess-like silt, in clined to -
wards the Paleczka River val ley thalweg, re veals a
denudational or i gin. This sur face is cov ered by the up per most
loam, 100 cm thick, con tain ing some sand stone de bris (E). The
top sur face of this loam is pres ent land sur face, also in clined to -
wards the Paleczka River val ley. Based on its lo ca tion at the
out let of a small denudational val ley, its or i gin might be con -
nected with deluvial pro cesses; the landform is a deluvial cone.

The four sed i men tary com plexes de scribed above (B–E) ap -
pear more or less sim i lar to the de pos its of the Świnna Poręba
sec tion but their suc ces sion is quite dif fer ent. At Baczyn there is
only one layer of solifluction de pos its (C) sep a rat ing two lay ers
of loess-like silts (B and D). The youn gest layer of this pro file
com prises denudational deluvial de pos its, still form ing to day.

The loess-like silts of Baczyn show loess fea tures more
clearly: their loess in di ces are higher, and their am phi bole and
bi o tite con tents are larger than at Świnna Poręba.

As at Świnna Poręba, the pres ence of am phi boles and the
larger amount of bi o tite (with pos si ble epidote as well) in di -
cates ae olian trans port from the north, con nected with de fla tion 
of the fore land de pos its. The loess ma te rial was blown over an 
orographic bar rier. The lower pro por tion of clay at Baczyn rel -
a tive to Świnna Poręba might re flect a higher al ti tude of ae olian 
trans port.

In the Paleczka River val ley, dur ing the first loess-forming
ep i sode com pris ing the sed i men ta tion of the lower loess-like
silts (B) the cli mate was pre sum ably less se vere (and less hu -
mid) than im me di ately af ter wards, dur ing de po si tion of the
solifluction loam (C). Sub se quently, while the sed i men ta tion of 
the up per loess-like silts (E) took place, the cli mate be came
more arid again. These slight cli ma tic fluc tu a tions pre sum ably
did not ex ceed the range of cold cli mate con di tions of the youn -
ger Pleniglacial of the Vistulian. The deluvial loam (E) of the
up per most part of the Baczyn sec tion was de pos ited in mark -
edly less se vere cli ma tic con di tions, al low ing an in crease in
wash out — pre sum ably dur ing the Late Gla cial or at the be gin -
ning of the Ho lo cene (cf. Starkel, 1984, 1995).

Silts sim i lar to those of Baczyn were found about 7 km west 
of the de scribed site, at the Marcówka lo cal ity, on the top sur -
face of a small pla teau built of Magura sand stone, roughly
100 m above the pres ent Paleczka River val ley floor
(Majewska, pers. inf.). Those silts have a high loess in dex (2.6), 
low gar net and bi o tite con tents but a note wor thy amount of am -
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Fig. 4. Sim plified geo log i cal cross-section of the Paleczka River val ley at Baczyn

1 — Magura sand stones (Eocene-Oligocene), 2 — al lu vial grav els (youn ger Pleniglacial), 3 — solifluctional loams with de bris and loess-like silt (youn -
ger Pleniglacial, see Fig. 5), 4 — deluvial loam (Late Gla cial-Holocene)



phi boles (Ta ble 1, sam ple 18); they most prob a bly also be long
to the loess-like de pos its.

CONCLUSIONS

Grain-size anal y sis and heavy min er als in di cate the oc cur -
rence of Vistulian loess-like de pos its in the north ern out skirts
of the Beskid Mały Mts. (in the Skawa River val ley) and of the
Beskid Makowski Mts. (in the Paleczka River val ley).

Among the in di ces ob tained from the grain-size anal y sis,
the loess in dex (Nowak, 1981) give the clear est ev i dence. As in 
the fore land sec tions, these are higher in the loess-like silts than 
in other slope (deluvial or solifluctional) de pos its oc cur ring in
the same or ad ja cent sites.

The pres ence of am phi boles and the el e vated bi o tite con tent 
might be con sid ered as di ag nos tic fea tures of the lo cal
loess-like de pos its (a sim i lar in ter pre ta tion might ac count for
pres ence of epidote). It should be stressed that these min er al og -
i cal fea tures ap pear to gether with high loess in dex val ues.

Vari a tions in the gar net con tent might be use ful mainly to
pin point the lo cal der i va tion of the Qua ter nary clastic ma te rial,
from par tic u lar units of the flysch suc ces sion. Amounts of re -

sis tant tour ma line and zir con in the stud ied sec tions are too
small (Ta ble 1) to de liver any use ful in for ma tion on the ma te -
rial sup ply or on the sed i men tary en vi ron ment. The rutile con -
tent may prove of value to fu ture in ves ti ga tions.

A sub stan tial part of the loess-like silt ma te rial de scribed
came from de fla tion of de pos its cov er ing the Carpathian fore -
lands and Fore-Carpathian bas ins, pre sum ably thicker and
more ex ten sive than now. There fore this ma te rial was brought
by north ern winds.

Most prob a bly the ae olian sed i men ta tion of the de scribed
loess-like silts took place dur ing the youn ger Pleniglacial of the 
Vistulian; there fore the silts cor re spond to the Up per Youn ger
Loess (sensu Maruszczak, 1991).
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Fig. 5. Grain-size pa ram e ters and heavy min er als in the Qua ter nary de pos its at Baczyn

I — sim pli fied geo log i cal sec tion: A — up per part of the al lu vial grav els (silt in ter ca la tions oc cur be low), B — lower loess-like silt, C — solifluctional
loam with de bris, D — up per loess-like silts, E — deluvial loam, a — sandy grav els, b — loam with abun dant de bris, c — loam with scat tered de bris, d —
clayey silt, 20–26 — sam ple num bers cor re spond ing to Ta ble 1 (sam ple 19 was col lected in a silt in ter ca la tion be low the sam ple 20); II — grain-size dis tri -
bu tion: e — grav elly frac tion (> 2 mm), f — sandy frac tion (0.0625–2 mm), g — silty frac tion (0.002–0.0625 mm), h — clayey frac tion (< 0.002 mm); III
— loess in dex val ues (Nowak, 1981); IV — gar nets; V — bi o tite; VI — am phi boles
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