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Introduction m

terrestrial heat flux
~50-100 km

(Goldscheider et al., 2010)

» epigenic karst systems: form by the effect of meteoric water from the surface
» hypogenic karst systems: form by deep originated gases, fluids
» the understanding of the hypogenic karst systems have research and economic importance



unconfined karst
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Introduction

confined karst

] carbonate
] confining bed 1
[ confining bed 2
o\® fault

@

@ thermal water

thermal spring

(D hydrocarbon accumulation

MVT Mississippi Valley type
ore deposit
MP mineral precipitation

v phreatophyte vegetation

(MadI-Szényi and Eréss, 2013)

@B hypogenic caves
¥ groundwater table

— basinal fluid
P streamlines
—p local

~— intermedier

—Pp regional

The epigene and hypogene
caves formed by processes of
the water-rock interaction

The hypogene karsts are
typical in the deep and
discharge zones of the

intermediate and regional flow
systems

Different mineral precipitates
often accompany the cavities

» One of the type areas of the hypogenic karst systems is the Buda Thermal Karst

» The connection between the phenomena caused by water flows in the caves of Buda
(unconfined karst) is proved and generalized (Ersss 2010; Madl-Sz8nyi and Eréss, 2013)

» The question is, what is below the confined karst? Do cavities, calcite- and iron oxide

precipitates occur there too!?



Objectives

» To collect the documentations of the water exploration
wells drilled in the Buda Thermal Karst and examine
systematically that are there any marks in the carbonate
sequences which refer to deep karstification and
precipitation from the groundwater.

» To answer that to which carbonate formations these
marks are connected, and can connection with
structural elements be detected, as well as in what
levels these are located in the sequence.
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o Research for marks of hypogene
karstification in sequences of
water exploration wells — Data
- Background
» Attention was payed on cavities below the
confined karst firstly in the drilling of the
= well Paskal-malom — about 335 m long
cavern in Dachstein Limestone

1 | g—gﬁf | » 78 water exploration wells was chosen from

oo 18 f% ‘F the hydrostratigraphycal data base

] % *, (Hydrogeological Research Group, 2013), these data was

4 collected from the MFGI data repository
» After data culling 46 wells remained in which
J there were marks for karstification or mineral

e LR ; precipitation
o ' The sequence of well Paskal-malom with the cavern

e osod WSS | (AlfIdi etal, 1968)




Short Hydrostr. Surface Data of karstification Important

Water exp. name/ classification of . Formation Formation collected from the sections in terms
well Settlement elevation c q q
identification cad. carbonate (mBf) top (mBf) base (mBf) documentations, etc. of karstification
number  formation (data in depth, m) (depth, m)
593-634 m: Dolomite: many,
small, irregularly shaped
1295  Terokbdline K22  oudaMarlVV, 132 dissolution caves, its wall is 593-634 m
Budaors Dol VV L
filled out with tiny, grown-up
dolomite- and calcite crystals
1295 Torokbalint  K-22 Buda Marl VV 132 -437 -448
1295 Torskbaline K22 °u9ROr Belomie 448 (-502) (base)
Position of
Intact rock el @ — Calcite Fissure Iron-oxide, P.osmorE w
. fissured Carbonate structure, . . . . . dissolution caves Mud loss and
sections (from- . . Stylolite fillings, calcite filled with pyrite . e s @
to) (mBf) sections rock debrissuspected vein (mBf) clay. silt precipitates and size of caves it’s quantity %
(mBf) fault zone o precip (mBf)
(mBf)

=)

(-437) - (-448)

(-461) - (-502) base,
small dissolution
caves

(-461) - (-502)

(-448) - (-461) b



Research for marks of hypogene karstification in
sequences of water exploration wells — Data

* Direct: cave in carbonate
formation

* Indirect: mud loss in
carbonate formation

e
, | #Buddjens k- * Mineral precipitates:

m&mk;% calcite and iron sulphide

X, N Bud

Alesitdoboz-3 K17 » Cavities and/or mud loss
x ¥ were remarked in 16

| N wells of the examined
L 46 water exploration

Velepee K-45

Gardo «K-159" wells (red points)

» In the others:

precipitates, fissures
tn e Lagend (black x)
" @ Detected cavities andjor mud loss

X Neither cavities, nor mud loss;
only precipitations, fissures

20000 e
020000



Number of items

Marks for hypogene karstification in different
carbonate hydrostratigraphical units

20
15 - B Number of penetrated wells
16 B Number of wells with mud loss
m Partial mud loss
14
W Complete mud loss
12
Number of cavities
10
8 -
6 -
4 -
. i ] i1 =1
0 _
Kozard AT Buda Marl AQ  Szépvolgy Kosd AQ, Dachstein Hauptdolomit Matyashegy AQ  Budadrs Csopak Marl Aracs Marl mAT
Limestone AQ Limestone AQ AQ Dolomite AQ mAT

Hydrostratigraphical units

» Based on the bar charts cavities and mus losses can be derived from all
carbonate formations (even from marl)



The areal distribution and structural determination of the cavities

620000 &40000 660200 660000 E20000 640000 EECO00 6880000

240000 240000

B20000 636000 £H0000 BHH000 E20000 BA000 G000 GHX00

Buda Marl AQ Dachstein Limestone AQ and Hauptdolomit AQ
(Geological map: Fodor in Mindszenty ed. 2013 in press) (Geological map: Haas ed.2010)

» 6 maps about important carbonate formations
» Cavities occur in all carbonate hydrostratigraphical units, independently from lithology
> The connection of cavities with structural elements is detected in some cases, in other cases it is not

» demonstrable (maybe there are structures but not indicated)
» Cavities can be observed in more well logs from the confined karst compared to the unconfined karst



Elevation ranges of cavities

SO0, 0NN G000 SM00 B40000 50000
28000 200000 280000

» Taking into
consideration the
elevation range of
the cavities great
variability was found

&

» The occurance of

" cavities in the wells = a
extends from some

meters to 300-350 Di6sd'K-14 *

meters

N\

220000

» In the wells
multilevel cavities
were found effecting

= different formations.

200050
A0 FA0OG0 0000

L d
TR o . However there
W Sechion with cavities: (-1118} - (-1210)

Soction with caites: (-564)- (-575) were no cavities TN Tkm B ol metba T

Legend

Seckon with cavties: (-186) - {-187)

effecti ng both the | Secton with cavities: 81 - (45)

Saction with cavities: {-216) - (-269)

Section with caviies: 92 - 79

Section with cavibes: (-262) - [-408) Triassic an d th e

Section with cavites: {-566) - (-694)

S N s it o Eocene formations
Sechon with canties: (481 - (-502) together

Seaction with cavitles: {-125.4) - (-162.5)

o000 ®

@ Section with cavities: (-1280) - (-1625)

Sechon with cavities: (-1029) - (-1039)

Section with canities: (-918) - (-1062)

Triassic formations Eocene and Miocene formations



Visualization of marks for hypogene karstification
along geological sectlom IR = TR N

» The evaluation was prepared
for the section highlighted -
with blue from the geological Asitgonge 3 o baisERERIIE, ™ "

: | .
section of Fodor | 4
LRG| ~ ‘-mun
» 4 wells with any phenomena | | l
Velepoe K-45 = \ f
Gérdoerg‘zJSQ : b \ \ X
: v t‘
TN Thm Legend
@ Detocted cavibies andior mud loss
e
I = The trasck of the pe d geological B
S
x{E}x—?iz_T. (Geological section: Fodor in Mindszenty ed. (2013) in press)



Visualization of marks for hypogene

karstification along geological section|
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. 106
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» . . . . Szépvolgy Limestone AQ
» marks for hypogene karstification appeared in limestone and dolomite, as ey
. . . . L[]
well as in Eocene and Triassic formations too [T11
X |

in 2 wells from 4 calcite- and pyrite precipitations and cavities can be found

in connection with structural elements




Summary and suggestions for further
research

Goals: investigation of marks for hypogene karstification in the Buda Thermal Karst based on the
sequences of water exploration wells

Documentations of 78 water exploration wells were used, from these based on analysis of 46
wells it can be determined that:

» Cavities and mud losses can occur in all carbonate hydrostratigraphical units

» The connection of cavities with structural elements is detected in some cases, in other cases
it is not demonstrable (but it can not excluded)

» Cavities can be observed in more well logs from the confined karst compared to the
unconfined karst

» Taking into consideration the elevation range of the cavities along the section great variability
was found

» The occurance of cavities in the wells extends from some meters to 300-350 meters

» In the wells multilevel cavities were found affecting different formations. However there were
no cavities effecting both the Triassic and the Eocene formations

» In the future, in my thesis | would like to investigate the presence of cavities in carbonate
formations of well compared with geological logs
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http://cnlc.cn/cnlcWeb/InternalFiles/english/service/logging/5700/acoustic/cbil.htm
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