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Silická Brezová
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Szögliget
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Geological	map	of	the	Silica	Nappe

2

Main	objectives:

→ To understand the unusual structural contacts in details

→ To  the understand deformation geometry and kinematics of salt 
structures

→ To determine the possible of	salt	movementstiming	

Evaporites	in	the	Silica	Nappe:

→ Permian to Lower Triassic in age (similar to 
Haselgebirge of the Northern Calcareous Alps)

→ Form the	basal	thrust	plane	of the Silica Nappe

→ Their presence has been long known but their	role	
in	the	deformation	has	not	been	considered in 
details

Modi�ied after Less et al. (2004)
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Gemerská Hôrka

Plešivec
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Geological	map	of	the	Silica	Nappe
Modi�ied after Less et al. (2004)
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▲ Tight	to	isoclinal	cuspate‑shape	folds ▲ Apparently	displaced	fold	limbs

▲ Bowl‑shaped	synclines 
▲ Reverse	sense	of	shearing	along	fold	limbs

▲ Sedimentary	slump	folds ▲ Syn‑sedimentary	and	pre‑tilt	normal	faults

Modi�ied after
B��� �� ��. 2004

◄ Rare	example	of	contractional	structures,	
partly reactivating, partly cutting the early 
normal faults.
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There are also pinch‑outs	and	thickness	changes starting from the middle 
Early Triassic, but mainly from the start of the Middle Triassic.

4



400	m 3
5
0
	m

3
3
0
	m

220	m

230	m

2
0
0
	m

1
9
0
	m

1
6
0
	m

4
1
0
	m

3
8
0
	m

4
3
0
	m

420
	m

430	m

420	m

390	m

440	m

3
6
0
	m410	m

400	m

3
8
0
	m

390	m

350	m

2
6
0
	m

290	m

200	m

2
1
0
	m 1

7
0
	m

1
8
0
	m

1
6
0
	m

360	m

390	m

400	m

380	m

350	m

2
1
0
	m

2
5
0
	m

2
3
0
	m

16
0	
m

23
0	m

22
0	m

170	m

190	m

15
0	
m

140	m

290	m

2
8
0
	m

250	m

330	m

340	m
31
0	m

300	m320	m

29
0	m

3
7
0
	m

3
6
0
	m

350	m

340	m

3
8
0
	m

400	
m

3
8
0
	m

3
6
0
	m

330	m

370	m

24
0	
m

34
0	m

3
3
0
	m

3
4
0
	m

3
4
0
	m

3
1
0
	m

290	m

2
8
0
	m

1
8
0
	m

320	m

2
6
0
	m

1
6
0
	m

3
3
0
	m

270	m

260	m

250	m

240	m

270	m

280	m

18
0	
m

2
5
0
	m

180	m

3
2
0
	m

300	m

230	m

3
1
0
	m

310	m

30
0	
m

39
0	
m

380	m

3
7
0
	m

350	m

340	m

3
1
0
	m

320	m

3
6
0
	m

3
5
0
	m

200	m

190	m

340	m

31
0	m

200	m

2
1
0
	m

25
0	m

340	m

330	m

360	m

35
0	m

34
0	m

360	m

1
5
0
	m

3
4
0
	m

400	m

390	m

370	m

360
	m

350	m

330
	m

24
0	
m

3
2
0
	m

290	m

30
0	
m

3
5
0
	m

3
2
0
	m

3
1
0
	m

36
0	
m

34
0	
m

3
1
0
	m

400	m

330	m

2
9
0
	m

2
6
0
	m 30
0	
m

2
6
0
	m

2
3
0
	m

2
5
0
	m

15
0	
m

390	m

3
8
0
	m

31
0	
m

320	m

3
2
0
	m

330
	m

340	m

310
	m

4
0
0
	m

35
0	
m

3
0
0
	m

2
9
0
	m

380	m

310	m
280	m

30
0	
m

290	m

2
8
0
	m

270	m

320	m

340	m

300	m

350	m

3
2
0
	m

310	m

36
0	
m

29
0	
m

34
0	
m

350	m

3
4
0
	m

38
0	
m

37
0	
m

3
3
0
	m

320	m

3
7
0
	m

350	m

3
9
0
	m

380	m
3
7
0
	m

3
6
0
	m3
4
0
	m

400	m

3
0
0
	m

3
2
0
	m

37
0	m

350	m

3
1
0
	m

300	m

3
1
0
	m

3
5
0
	m

3
6
0
	m

3
3
0
	m

PERKUPA

SZIN

SZINPETRI

TORNAKÁPOLNA

JÓSVAFŐ

S	
�	
�	
�	
�	
�	
�	
�	
�	
		F
	�
	�
	�
	�
			Z
	�
	�
	�

J				�				�				�				�				�				�				‑				P				�				�				�				�				�				�									F				�				�				�				�									Z				�				�				�

20

14

42
40

2926
37

24
28

30
80

88

88

30
2430

32
23

36

49

36

25

385220

65

85
80

84

85

41

21

41

64

4070
88

75

88 6435

75

56
30

40

6560

65
50

60

65 63 30

35

19

14

11
25

56

16

27

35 20

20 45
42

63

78

51

61

37

28

43

3042

64

35

Tk‑3
Jő‑3

Jő‑2
Szp‑1

Szi‑1

Jő‑1

349000	m

7
6
2
0
0
0
	m

347000	m

7
6
7
0
0
0
	m

352000	m

V			
�			
�			
�			
�			
�			
				M

			�	
		�	
		�		
	�		
	�		
	�		
	�			
�

T	
	�	
	�
		�
		�
		�
		�
		�
		�
		�
		�
	

B
			
	�
			
	�
			
	�
			
	�
			
			
			
�
			
	�
			
	�
			
	�
			
	�
			
	�

T�
��
��
��
��
��A����	D�����

K
��
��
��
��

M
			�
			�
			�
			�
			�
			�
			�
			�

D
��
��
�

D
��
��
�

N

0	km 1	km 2	km 3	km

See	legend	in	the	second	slide.

R������	�	D����������3
P��‑C�������	����������	���
of	the	Silica	Nappe,	Aggtelek	Hills

Modi�ied after Hips (2001) and Less et al. (1988)

5



400	m 3
5
0
	m

3
3
0
	m

220	m

230	m

2
0
0
	m

1
9
0
	m

1
6
0
	m

4
1
0
	m

3
8
0
	m

4
3
0
	m

420
	m

430	m

420	m

390	m

440	m

3
6
0
	m410	m

400	m

3
8
0
	m

390	m

350	m

2
6
0
	m

290	m

200	m

2
1
0
	m 1

7
0
	m

1
8
0
	m

1
6
0
	m

360	m

390	m

400	m

380	m

350	m

2
1
0
	m

2
5
0
	m

2
3
0
	m

16
0	
m

23
0	m

22
0	m

170	m

190	m

15
0	
m

140	m

290	m

2
8
0
	m

250	m

330	m

340	m
31
0	m

300	m320	m

29
0	m

3
7
0
	m

3
6
0
	m

350	m

340	m

3
8
0
	m

400	
m

3
8
0
	m

3
6
0
	m

330	m

370	m

24
0	
m

34
0	m

3
3
0
	m

3
4
0
	m

3
4
0
	m

3
1
0
	m

290	m

2
8
0
	m

1
8
0
	m

320	m

2
6
0
	m

1
6
0
	m

3
3
0
	m

270	m

260	m

250	m

240	m

270	m

280	m

18
0	
m

2
5
0
	m

180	m

3
2
0
	m

300	m

230	m

3
1
0
	m

310	m

30
0	
m

39
0	
m

380	m

3
7
0
	m

350	m

340	m

3
1
0
	m

320	m

3
6
0
	m

3
5
0
	m

200	m

190	m

340	m

31
0	m

200	m

2
1
0
	m

25
0	m

340	m

330	m

360	m

35
0	m

34
0	m

360	m

1
5
0
	m

3
4
0
	m

400	m

390	m

370	m

360
	m

350	m

330
	m

24
0	
m

3
2
0
	m

290	m

30
0	
m

3
5
0
	m

3
2
0
	m

3
1
0
	m

36
0	
m

34
0	
m

3
1
0
	m

400	m

330	m

2
9
0
	m

2
6
0
	m 30
0	
m

2
6
0
	m

2
3
0
	m

2
5
0
	m

15
0	
m

390	m

3
8
0
	m

31
0	
m

320	m

3
2
0
	m

330
	m

340	m

310
	m

4
0
0
	m

35
0	
m

3
0
0
	m

2
9
0
	m

380	m

310	m
280	m

30
0	
m

290	m

2
8
0
	m

270	m

320	m

340	m

300	m

350	m

3
2
0
	m

310	m

36
0	
m

29
0	
m

34
0	
m

350	m

3
4
0
	m

38
0	
m

37
0	
m

3
3
0
	m

320	m

3
7
0
	m

350	m

3
9
0
	m

380	m

3
7
0
	m

3
6
0
	m3
4
0
	m

400	m

3
0
0
	m

3
2
0
	m

37
0	m

350	m

3
1
0
	m

300	m

3
1
0
	m

3
5
0
	m

3
6
0
	m

3
3
0
	m

PERKUPA

SZIN

SZINPETRI

TORNAKÁPOLNA

JÓSVAFŐ

S	
�	
�	
�	
�	
�	
�	
�	
�	
		F
	�
	�
	�
	�
			Z
	�
	�
	�

J				�				�				�				�				�				�				‑				P				�				�				�				�				�				�									F				�				�				�				�									Z				�				�				�

20

14

42
40

2926
37

24
28

30
80

88

88

30
2430

32
23

36

49

36

25

385220

65

85
80

84

85

41

21

41

64

4070
88

75

88 6435

75

56
30

40

6560

65
50

60

65 63 30

35

19

14

11
25

56

16

27

35 20

20 45
42

63

78

51

61

37

28

43

3042

64

35

Tk‑3
Jő‑3

Jő‑2
Szp‑1

Szi‑1

Jő‑1

349000	m

7
6
2
0
0
0
	m

347000	m

7
6
7
0
0
0
	m

352000	m

V			
�			
�			
�			
�			
�			
				M

			�	
		�	
		�		
	�		
	�		
	�		
	�			
�

T	
	�	
	�
		�
		�
		�
		�
		�
		�
		�
		�
	

B
			
	�
			
	�
			
	�
			
	�
			
			
			
�
			
	�
			
	�
			
	�
			
	�
			
	�

T�
��
��
��
��
��A����	D�����

K
��
��
��
��

M
			�
			�
			�
			�
			�
			�
			�
			�

D
��
��
�

D
��
��
�

A

N

0	km 1	km 2	km 3	km

	Tk‑3	

�T
₁

0m 200m

��T₁�

	Jósvafő‑Perkupa	
	Salt	Wall	

	Tornakápolna	Diapir	

�T₁

��T₁�

400m

300m

200m

100m

0m

‐100m

‐200m

‐300m

‐400m

‐500m

�P‑T₁

�P‑T₁

�P‑T₁

��T₁�

��T₁

��T₁

��T₁�

��T₁�

��T₁���T₁�

��T₁�

��T₁

�T₂

SW NE	Teresztenye	Minibasin	

��T₁�

��T₁�

��T₁�
��T₁�

��T₁�

?
400m

Szin Marl

Szinpetri Limestone

Gutenstein

Limestone

Evaporite

. .
. .

. . . .
. .

. . . .
. .

. .. . .
. .

. . . . .
. .

. . .
. .

. .
. . ..

. .
. .

.
.

.
.
.

.
.. .

.
.

.
.. .

.
.

.
..

tilt
ed

sinking

. .
. .

. .
. .

. .
. .
. .
. .
. .
. .
. .
. .
.
.
.

.

. .
. .

. .

with platform carbonates
salt walls

above basement faults

T₂

T₁

T₁
P‑T₁basement 

blocks

minibasin

Syn‑sedimentary	onset	of	salt	tectonics
with respect to the latest Early Triassic sedimentation

→ Earliest	salt	movements	might have occurred	in	the	middle	Early	Triassic	(e.g. salt pillows).

→ Salt movements intensi�ied by the latest	Early	Triassic when salt	walls,	diapirs	and	

minibasins	formed	→	platform	carbonate	growth from the late Middle Triassic is probably 
linked to evolution of salt structures. 

→ The dominantly E‐W striking salt walls might re�lect the	original	basement	geometry.

→ The �irst tilting	and	folding	event is related to the Triassic evaporite deformation. 

R������	�	D����������3 T�������	����	���������	
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→ Variable slump folds and early faults, and salt‐related folds are 
connected to the growth	of	salt	structures. 

→ The minibasins became the focus of the carbonate deposition.
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The	inherited	Triassic	salt	structures

→ The internal parts of the minibasins were barely shortened — signi�icant shortening occurred 
only at the salt walls.

→ Secondary	salt	welds formed by the squeezing of inherited salt structures

→ Young‑on‑older	type	thrust	contacts formed at the minibasin boundaries as the Cretaceous 
thrust displacement did not compensate the Triassic salt‐related normal slip, even on largely 
reactivated faults.

→ The E‐W striking salt walls were reactivated as oblique	dextral	tear	faults.

→ The main tectonic transport direction seems to be top‑to‑SE/S — oppositely verging small‐scale 
folds and thrusts are always controlled by pre‐existing salt structures.

strongly affected the Cretaceous deformation geometry
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Geological map of the Gemer‐Bükk area (1:100 000) — Hungarian Geological Institute, Budapest. 

Schmid	S.M.,	Bernoulli	D.,	Fügenschuh	B.,	Matenco	L.,	Schefer	S.,	Schuster	R.,	Tischler	M.	&	Ustaszewski	K.	(2008): The Alpine‐Carpathian‐Dinaridic 
orogenic system: correlation and evolution of tectonic units — Swiss	Journal	of	Geosciences 101, 139‐183.

R � � � � � � � � � :

9


	1: Title
	2: Questions
	3: Map
	4: Observations
	5: Results.1
	6: Results.2
	7: Results.3
	8: Results.4
	9: Ref

