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KARST REGIONS IN INDONESIA

by
DR. D BALAZS

Between the Eurasian and Australian continents stretches a vast archipelago on
both sides of the Equator. Composed of more than 20,000 islands, the East-Indian
Archipelago* is one of the most diversified, continually moving and changing, parts of
our Globe. This is due to its being a point of junction of three huge tectonic units. From
the north, the southeast shield of the Asiatic Massif (Southeast India and the inundated
Sanda Shelfas well as the northeast fiatland of Sumatra and the southwest one-third of
Kalimantan) wedges into the heart of the archipelago; on the south and west the rem-
nants of the Gondwana Massif —the Indian Shield, the bottom of the Indian Ocean, the
Australian continent, and the associated Sahul Shelf —form an arched, rigid wall; on
the east the abyssal craton of the Pacific Ocean borders the region. (Fig. 1)

The three stable tectonic units are hemmed in by three huge sedimentary troughs:

a) between the Eurasiatic and the Gondwana Massifs there is the Alpine-Himalayan-
Sunda orogenic belt which, beyond Arakan Joma, Burma, is split up and submerged,
its emergent portions being the Andaman islands, Sumatra, Java, and the Little Sunda
islands ;

h) the circum-Pacific orogenic belt, whose Asiatic arch, crossing the Philippines,
entwines Kalimantan and the northern half of Sulawesi;

*The naming of the archipelago flanked by Southeast Asia and Australia has been a
vexed question for a long time. If the insular world, geographically belonging together (includ-
ing. beyond the political borders of ﬁresent-day Indonesia, the island gI’OL(JJ)S of Andaman and
Nicobar, the Christmas island, northern Kalimantan, the Philippines, and the entire complex
of Irian éNew Guinea) and the surrounding islands, covering a total area of 2 832 000 km2),
is considered, perhaps terms such as the “Australe-Asiatic Archipelago*’ proposed by
Sar Qasin or Zeuner's “Indo-Australian Archipelago” would be the most aproPrlate.

Agood term would also be “Insulinde” as proposed byDouwes Dekker (Multatuli)
as early as 1860, but this has not become familiar in common usage. Much more common is,
however, the name “Malayan Archipelago”, though it is unclear whether it should include
Irian —an island whose aboriginal population is of non-Malayan origin. “Sunda Archg)elago"
also is a term of more restricted geographic implication. In his monograph devoted to the
archipelago under consideration, Bemmelen (7) has also used a number of names for
the insular world as a whole — “Indonesia and adjacent archipelagoes”, or simply “Indian
Archipelago” or “East-Indian Archipelago”. In the present paper the latter term has been
used to denote the archipelago as a wnole, while the islands belonging to the Indonesian nation
have been termed the “Indonesian Archipelago”.



c) the Australian arch of the circum-Pacific orogenic belt extends from New Zea-
land through Caledonia and Irian (New Guinea) up to the Halmokéra island.

Largest of the three orogenic belts is the Alpine-Himalayan-Sunda system, whose ne-
arly 20,000-km long sedimentary zone gave rise to the intracontinental sea of the Tethys
of varying extension. The pressure of the continent-blocks has compressed and folded
the enclosed, many-thousand-meter thick sediment body, stresses to which the sediment
masses have yielded by emerging from the sea. In the East-Indian Archipelago —junction
of different tectonic stresses —the variation of the endogenic forces in the geologic past
has brought about a variety of landforms, resulting in a random distribution of land and
sea both in space and time. Geologic investigations have permitted to outline the geo-
historic evolution of the archipelago. Earlier authors still suggested that the series of
islands were remnants of a dying continent. Modern workers believe, however, that no
contiguous continent may have existed —at least since Middle Paleozoic time —in what
is now the East-Indian Archipelago and that the present-day distribution of the islands
is the result of quite young, Tertiary and even Quaternary, tectonic movement.

Distinct manifestations of the active endogenic forces of the region are the recent
volcanic phenomena occurring throughout the orogenic belts, the intensive seismic acti-
vity, and the unusually large gravimetric anomalies.

Nearly 1,000 recent volcanoes occur in the region, of which 177 can be considered
still active today (Bemmelen). The active volcanoes are of explosive nature, producing
little lava and plenty of gas resulting in heavy, destructive eruptions yielding immense
quantities of pyroclastic materials. This type of volcanism is characteristic of an orogeny
in evolution.

The archipelago is one of the most seismic areas of this planet. Seismographs have
recorded more than 500 earthquakes a year. Most of the earthquakes are of tectonic ori-
gin, their epicentres being submarine. Some of them have hypocentres lying as deep as
500 km or more. Seismic shocks connected with volcanism are very great in number, but
of reduced magnitude, their hypocentres being close to the surface. Hence, earthquakes of
this type are of local importance.

Very interesting and puzzling phenomenon is the zone of negative gravimetric
anomaly extending in a width of 100 to 200 km along the outer embryonic island arch of
the Sunda mountain system throughout the archipelago. The —204 millidyne difference
in gravitation between Sulawesi and Halmokéra is the highest isostatic gravity anomaly
ever recorded on earth (Fig. 1).

I. Karst regions in the Indonesian Archipelago, as against the general physiographic
background

After the above short review of the general geologic features of the unstable zone
between the two continents, the further discussion will be restricted to Indonesia (one-
time Dutch East Indies) and attention will be concentrated on the general scientific infor-
mation concerning the karsted areas of Indonesia. A somewhat more detailed regional
description of a few typical karst regions is given in the second part of the present paper.

1 Stratigraphy

The dating of the crystalline and other metamorphic rocks, held for the oldest in the
Indonesian Archipelago and described as Precambrian, is rather uncertain. Some of
these rocks may have been formed in Paleozoic or even Mesozoic time; the more so, in
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Fig. 1. Geological map-scheme of the Indonesian Archipelago.






western Kalimantan and Southwest Sulawesi, crystalline rocks containing Eocene num-
mulites have been discovered.

Lower Paleozoic rocks have been known in the areas surrounding the archipelago
—in Australia and Southeast Asia —for a long time, but because of the insufficiency of
geological research, Paleozoic fossils were long unknown in Indonesia. The earliest fossil
found in the central limestone massif of West Irian, Hallysites wallichi Reed, is dated
from the Upper Silurian.

Upper Paleozoic sediments occur in a number of places in the Indonesian Archi-
pelago. Along the west coast of Sumatra, in the Barisan Range, considerable masses
of slates, sandstones, quartzites, conglomerates, graywackes, etc., dated as Paleozoic,
are exposed. Limestones are also often encountered, but the crystalline limestones contain-
ing Permo-Carboniferous fossils are represented by rather large outcrops in the Gunung
Saribu Mountains, central Sumatra, only. In the ranges of the Timor-Ceram Arch there
are Permian limestones. In the high central mountain ranges of West Irian —still very
little known —the Upper Paleozoic high-lifted calcareous sediments with corals, crinoids,
brachiopods, and trilobits play a considerable part.

The Mesozoic deposits can be encountered in many parts of the archipelago, though
they form extensive limestone surfaces in very few places. Triassic limestones represented
by small blocks occur in the Barisan Mountain Range of Sumatra as well as on the eas-
tern islands of the archipelago (Roti-Timor-Ceram-East-Sulawesi Arch, Sawu, and Misodl
island). Jurassic calcareous sediments have been found in the Barisan Mountains and in
several parts of Kalimantan, but form rather large surfaces in the east part of the archi-
pelago (Roti-East-Sulawesi Arch, and especially West Irian and Misodl island). The
distribution of the Cretaceous deposits is similar to that of the Jurassic. They do not form
any large karst region.

Most of Indonesia’s karst areas have developed of Tertiary calcareous marine deposits.
In Tertiary time more than 10,000 to 15,000 m of sediment was accumulated in the vast
géosynclinal trough which lay in what is now Indonesian Archipelago. The Tertiary
mainly consists of marine sediments, though continental and brackish-water facies can
also be encountered in many parts of the archipelago (on the large islands). The Ter-
tiary locally includes volcanic materials (lava flows, eruptive breccias, submarine tuffs,
etc.) which indicate intensification of volcanism in Tertiary time. In the west part of the
archipelago the Lower Tertiary deposits are chiefly terrestrial, while in the east part
foraminiferal limestones predominate. The latter forms the lithologic basis of the Sula-
wesi Karst Area which has yielded the most splendid karst landforms. The Upper Tertiary
sediments are represented by sandstones, clay shales, and limestones for the most part.
The largest and best-known Kkarst areas of the archipelago have been formed on limestone
plateaus of this age (mainly Miocene) (South Java, West Irian, etc.). These are mainly
reef-limestones which form, despite their young age, comparatively hard, compact
sequences, providing good stratigraphic conditions for the development of typical karstic
surface and subsurface features.

The calcareous sediments, coral reefs of the Quaternary system can be found exposed
in many parts of the region. The latest tectonic movements in the particularly unstable
eastern islands have sometimes lifted the Pleistocene coastal coral-reef and lamellibranch
masses several hundred meters high. This loosely consolidated calcareous rock could, of
course, not give rise to any typical karst topography, but the peculiar landforms of these
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areas are of interest for the explorer. Such very late limestone surfaces can be found chiefly
on the central and southeast Maluku islands (Ambon, Haruku, Kai, Tanimbar,Aru) and
in West Irian.

2. Geological history and tectonics

The large extension and extremely varied geological past of the archipelago make it
impossible to carry out a complex analysis of the evolution of landforms in scattered
karst areas lying far away from one another. Otherwise, opinions concerning the past
tectonic movements of the archipelago have been rather hypothetical, often even contra-
dictory.

In general, geologists agree that late orogenic movements began in Cretaceous time
and were connected (associated) with intensive granite and peridotite intrusions. The
basic patterns of the present-day archipelago’s arch were developed by the main, Mio-
cene, orogenic phase. These movements have brought about vast land areas (Sunda Land),
on Sumatra and the eastern islands nappe-fold structures have come into being.

From the point of view of karst development, the tectonic deformations of the P/io-
Pleistocene period have been significant, as the present-day karst areas took shape that
time. Late in Tertiary time and in the Pleistocene the orogeny —associated with heavy
volcanism — rhythmically continued and was manifested mainly by the uplifting of
fault blocks, though on the east, subsidences took place. The Miocene reef-limestones
making up more than 50 per cent of the present-day karst areas have been affected by
little folding, if any. Their emergent fault-blocks are horizontally stratified, orjust a little
tilted. (The genetics of the individual karst areas will be discussed in the part Il. of the
present paper devoted to regional features.)

It should be noted here that the evolution of karst landforms in Central Europe and
North America was adversely affected by Pleistocene climatic changes, as those karst
areas lie within the glacial or periglacial zones, respectively. In the Indonesian Archipelago
we can dispense with an analysis of paleoclimatic conditions, as one-time climates may
have but little differed from present-day climate, so that the evolution of karst features
could continuously proceed under the same tropical climatic conditions.

3. Climatic conditions

The climate of an area is basically defined by its geographic situation. The Indonesian
Archipelago lies on both sides of the Equator, the northernmost point being 6 north of
the Equator, the southernmost one at 11°s. 1 The karsted surfaces are confined predomi-
nantly to the southern hemisphere. This geographical situation implies a priori that
the archipelago has a tropical climate —warm, humid, moist. Within the notion of tropi-
cal climate, the actual climatic pattern of the archipelago is determined by two factors
which are due, again, to geographic situation.

The first factor is the island nature of the land areas which means that, because of
the proximity of sea throughout the archipelago, the climatic agents are rather balanced.
This holds particularly true of the temperature which has an annuaal average of 26°C
throughout the archipelago. No difference greater than 1to 2°C in mean temperature
between the warmest and coldest months of the year occurs, the average daily changes in
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temperature are also rather limited, in the dry season the daily temperature amplitude is
7to 10°C, in the rainy season 5to 7 °C. Of course, in the more inland parts of the islands
some continental effects are felt, effects manifested in some growth of the daily tempera-
ture ranges. The value of the local mean temperature is naturally influenced by the hyp-
sometric elevation of the area: on the average, the temperature decreases by 0.55 to 0.6
degrees centigrade for each 100 m height.

The second factor —the influence of the two near-by continents  play a much more
important part in the control of the tropical (equatorial) climate of the archipelago. The
prevailing winds are the monsoons which make themselves felt to varying extent because
of the different periods of warming of the two continents. When in the summer of the
northern hemisphere (June to September) the upward air movements are predominant,
then the archipelago, too, witnesses air currents bound for the northern continent, winds
resulting in considerable rainfall in the northern regions. In this same period it is winter in
Australia —the south continent; the high-pressure, dry winds blow toward the archipe-
lago, provoking droughts which are particularly prominent in the closest island range
the Little Sunda islands, the southeast Maluku islands, and eastern Java, too. Nota bene,
the monsoon effect is felt here most markedly -- in some places and years not a single
drop of rain does fall from June till September. That is what people call here “musim
panas” (arid season) or simply “musim timur” because of the southeasterly winds
(eastern monsoon).,(Fig. 2).

Fig. 2. Air pressure and wind direction in the East-Indian Archipelago in July (according to
C. BRAAK, after R. W. VAN BEMMELEN)



After a transitional, changeable period, the situation changes in the winter of the
northern hemisphere (i. e. from December till March as a rule). In the interior of the
Asiatic continent a high-pressure centre is formed, from where the air masses flow southl-
and southwestwards. Whereas in Southeast India these air-currents result in a comparati-
vely drier season, the air masses which become more moist after travelling their long way
through the seas, cause precipitations in many places throughout the archipelago. The
more so, in the south zone — South Sulawesi, Southeast Maluku islands, etc. — the
rainy season is in this part of the year, a season which is called here “musim hudjan”
(season of rains) or “musim barat” (western monsoon) because of the predominance of
northwesterly winds. From the islands the air masses flow toward the centre of the Austra-
lian contient, where the upward air-current (low air pressure) predominates in this period
of the year. (Fig. 3).

Fig. 3. Air pressure and wind direction in the East-Indian Archipelago in January (according
to C. BRAAK, after RW. VAN BEMMELEN)

Beside the afore-mentioned chief monsoon effect, the system of air pressure, winds,
and distribution of rainfall is also influenced by a number of other factors (e.g. seasonal
migration of the climatic equator, system of trade winds, etc.), but an analysis of these
agents would pass beyond the scope of the present paper. We have, however, to dwell
upon the chief characteristics of rainfall, as the distribution of rainfall largely affects the
denudation of the karst areas.
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Fig. 4. Rainfall in the Indonesian Archipelago (from KLAUS WYRTKI)
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In T a b le 1 the author has assembled the precipitation data which had given charac-
teristic values for the major karst areas of Indonesia (8). The data readily show, the areas
of western Java, northeast Kalimantan, southwest Sulawesi, central Maluku, and west
Irian enjoy the highest amount of rainfall, while southeast Java and the Little Sunda
islands have comparatively little precipitation. (Fig. 4). The average value obtained for the
18 stations of different karst regions presented here is 2,462 mm per year. Tablel
also indicates that in the individual areas the round-the-year distribution of rainfall is
characterized by a very sharp seasonality due to monsoon effect. On east Java, the
Little Sunda islands, southwest Sulawesi and the southeast Maluku islands the amount of
June-to-September precipitation hardly attains a few millimeters a month, much
of which immediately evaporates as a result of the high temperature. 80 to 90 per
cent of the annual amount of precipitation are concentrated to the December-to-March
period when the heavy showers recurring every day wear away the surface of the karst
areas. As shown by statistics, the number of the rainy days of the rainy season averages
15to 20 a month, whereas in the dry season this figure is not higher than 1to 2, as shown
by long-term statistic information (Table 2).

From the point of view of the intensity of karstification, the amount of rain falling
during 24 hours isvery important. As shown by long-term observations, the rainfall
maxima of 18 stations (the highest amount of precipitation measured during 24 hours)
yield an average figure of 124 mm which is considerably higher than the results obtained
in the temperate belt. The cloudburst of an August day of 1933 which amounted to 702
mm at the Ambon météorologie station is held for a record even within the Indonesian
Archipelago. In studying the records of the gauging stations 6 additional rainy days were
found on which from 600 to 700 mm of rain had fallen, values of 500 to 600 mm could
be found for another 10 days. | think, it needs no commentary how enormous devastation
may result from the precipitation of this colossal amount of water on a karsted surface.

4. Vegetation and animal kingdom

The flora and fauna of the karst regions of the Indonesian Archipelago will be dealt
with only to the extent required, on the one hand, by a portray of the physical and biolo-
gical patterns of the karst landscapes, on the other hand, by the interpretation of géo-
morphologie phenomena.

The tropical, equatorial climatic conditions (high temperature, abundant rainfall,
vapour saturation, lack of cold season, etc.) are, as a rule, favourable for the develop-
ment of exuberant evergreen, tropical vegetation. Although the soil conditions on the
limestone surfaces are far from being so advantageous as e. g. on the slopes of volcanoes,
a very rich, multi-level, dense forest plant cover has been developed nevertheless.

The elevation a. s. 1 of the karst regions of Indonesia varies, in general, between
200 and 600 m; single blocks soaring to 1,000 m height are rare; and high karst plateaus
are known in the central mountain range of West Irian only. If the latter be disregarded,
it will no longer be necessary, nor possible, to examine the vegetation of the karst areas
according to orographic zones, as the rest of the archipelago is mainly composed of
areas of low to medium elevation.

Accordingly, the external pattern of the karst flora is additionally influenced by
1. the quantitative changes in the amount of rainfall and
2. interference of man.
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Karst region

Central Sumatra

Central Sumatra

Kalapanunggal, W.
Java

Nusa Kambangan,
Central Java

G. Sewu, Central Java
N. Barung (SE-Java)
Java NE-area
Blambangan (SE-Java)
Nusa Pcnida (N-Coast)
Sumba

Timor

NE-Kalimantan
SW-Sulawesi
Ambon-Hitu

Tanimbar

Manokwari-Karst

(West-Irian)

Ajamaru-Karst
(West-Irian)

Fak-Fak-Mountains

Station

Pajakumbuh
Buo
Kalapanunggal
Tjilatjap
Wonosari
Puger
Bodjonegoro
Bantenan
Sampalan
Waikabubak
Kupang
Muarawahau
Maros
Ambon
Saumlaki
Manokwari
Aitinjo

Fak-Fak

Number
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vation

63

27

5 8 8 8 B 8 8 B
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| I the highest monthly mean rainfall.

Monthly and annual mean rainfall in

Height
above
sea level
in
meters

512

260
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Jan.

260
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379

306

232
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8

8

g
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Feb.

207

301

267
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270
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292

347
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536

116

223
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211

230

March

235

1
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302

254

201
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317

234

231

m

239

292

231
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May
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298

106

14

82

39

8

529

197

762

359

in Indonesia

Mean rainfall in mm

June July A,

119 96 151
N S 114
200 124 162

336 239

26 14

71 A 26
95 K¢ 25
40 15
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231 155 144

1634 1 508 416
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(6091 358 436

1367 1 312 272

Sept.

168

175

25

VY,

240

S

Oct.

233

235

439

76

52

49

39

17

145

157

20

207

324

Nov.

241

241

395

1476

139

186

115

82

260

238

110

164

243

231

248

230

21

203

141

320 1

232

13211

218

261

385

226

Mean rainfall



Mean number of rainy days, mean daily maximum and absolute maximum of

Mean
Karst region Station
Jan. Feb. March Apr. May June
Central Sumatra Pajakumbuh 168 123 165 161 120 93
Central Sumatra Buo 126 101 115 112 9.1 5,6

Kalapanunggal, W. Java Kalapanunggal 181 173 185 155 130 9.3

Nusa Kambangan Tjilatjap 192 168 175 176 153 133
G.Sews Cenral-dava  (liojogey |- 71 163 153 98 68 51
N. Barung (SE-Java) Puger 113 102 100 53 38 31 j
Java NE area Bodjonegoro 1871 167 167 113 85 53
Blambangan (SE-Java) Bantenan 1145 118 119 9,2 6.5 5.4
Nusa Penida (N-coast) ~ Sampalan 134 89 83 69 42 55
Sumba Waikabubak 168 168 170 98 61 30
Timor Kupang 181 155 132 50 25 1.2
NE-Kalimantan Muarawahau 95 85 109 127 1281 111
SW-Sulawesi Maros 24 175 170 118 99 71
Ambon-Hitu Ambon 136 121 145 185 229 238
Tanimbar Saumlaki 163 142 139 126 129 106
M?\;‘\?e'g‘t"_’f‘rrigr*sam Manokwari [T, 128 18 136 113 115
Alf\;v”gsrtulﬁgst Aitinjo 208 142 164 198 246 202
Fa&,Feas't‘_‘M;nL;ma‘”S Fak-Fak 46 131 144 145 152 15]]

The frame | j means the highest monthly mean number of rainy days.



rainfall in different karst regions in Indonesia

number of rainy days

July

8,2
4,6
6,2
115
2,2
19
29
3,6
35
30
08
74
3,7
22,6
7,6
97
154

4,8

Aug.

1n1
75
6,6
9,6
13
12
2,2
28
13
23
03
75
13
199
29
100
22,0

143

Sept.

123
105
79
10,0
18
15
29
18
0.8
2,7
03
78
14
154
15
91
17,7

142

Oct.

16,3
12,0
131
16,7
55
38
6,2
35
25
52
13
75
54
130
17
93
122

139

Nov.

71 1174
125
155 16,4
201 12021
108 152
84 I/l\/]
12,6 17,3
70 121
6,5 75
117 16,3
6,9 14,7
125 12,7
120 200
106 128
44 123
104 14,4
17,0 17,6
10,6 123
Mean values

Year

164,4
1205
1574
187,8
106,8

721
1213

90,1

69,3
110,7

79,8
1209
1295
199,7
110,9
1430
2179

167,2

131,6

Mean daily

maximum

in a month
mm

88

119

164

103

95

92

106

104

124

175

134

S

Absolute maximum

first

126

272

167

157

160

195

210

197

326

702

350

265

132

280

237

Table 2

second
mm

160

120

170

260

140

144

173

170

137

269

210

237

130

264
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The annual amount of the precipitation exceeds 1,200 to 1,500 mm in most of the
karsted lansdcapes, which is enough for the formation of a tropical tree-vegetation or for
its preservation, respectively. In some parts of the Little Sunda islands, especially on the
northeast sides, however, the amount of precipitation is now and there inferior to 1,000 mm;
the less so, a droughty period lasting for several month may occur. For this reason a karren-
type landscape has been developed in these areas (N. Penida, Su/nba, Timor). The surface
iscovered by a grassy vegetation (alang-alang) which dries out in the droughty season.

Mans intervention has, except for Java, but little disturbed the primary forest vege-
tation of the karst areas, as over much of the archipelago the density of population is not
so high as to require reclamation of the limestone surfaces rather disadvantageous for
tilling. On the overpopulated Java, however, people has settled even on the comparati-
vely large limestone areas; the primary forests were burnt; and people have made efforts
to preserve humidity and reclaim the soil cover by developing terraces on the steep moun-
tain slopes. The one-time forests have been replaced by teak plantations in some of the
more rocky slopes, unsuitable for irrigation. Where repeated human intervention does
not help afforestation, the one-time forest is now represented only by a dense thicket or
alang-alang; and higher-organized plants grow at best in the deep rifts, whereinto soil
portions are brought by slope-wash.

The specific composition of the forests covering the karsted plateaus is rather varied,
a feature characteristic of the tropical forests. Usually three tree strata have been develo-
ped: the 5- to 10-m high shrubby-lianeous vegetation underlies the foliage of 20- to 30-m
high tropical trees, above which 40- to 50-m tall, smooth, gray trunked giant trees soar
like enormous mushrooms, forming scattered canopies of foliage, 10 to 20 m across,
above the middle leafage carpet underneath. The dense, coherent foliage markedly reduces
the penetration of sunshine. In spite of this fact, a rich underwood can be found every-
where. This type of vegetation is characteristic of the undisturbed cone-featured karst
areas, and karst plateaus of low elevation. In areas, however, where the topography
consists of steep limestone walls, of rugged rocky land dissected by clefts of 1-m spacing,
there is an impenetrably thick vegetation cover —trees and thicket interlaced by count-
less lianes. The roots of the trees penetrate as deep as 20 to 30 m down the fissures and the
masses of lianes craw ling in all directions spin a green carpet even on the vertical precipi-
ces of rock.

Since a considerable part of the karst areas is inaccessible to man, the karst offers
good protection for the animal kingdom. On Sumatra tiger, leopard and of course, many
races of monkey, and wild-hog, etc. still live in great number in the karst areas. The
populated karst areas of Java, however, are substantially poorer in big games than the
former island, though monkeys are still abundant. Going eastward, we can encounter
more and more deers, elk, wild-boars, giant lizards, which on the Aru islands are associ-
ated with the representatives of the Australian faunal region —kangaroos and cassowaries.
Safety of man is endangered by the omnipresent snakes of a great number of species.
In the karst forests, especially on the east, there are countless birds, too. In the karsted
caverns there are hosts of bats, while their larger relatives —the flying foxes  dwell
within the foliage of tall trees.

5. Hydrography

A general hydrographic peculiarity of limestone areas is the development of sub-
surface hydrographic systems. Because of the high solubility of the rock and its conse-
quent jointed and cavernous structure, the rains falling onto its surface are — in case
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of proper emplacement of the rock mass — drained partly underground. The water
swallowed by the karst masses dissolves, depending on the carbon dioxide content, a
certain amount of rock and carries it in dissolved form. This phenomenon typical of
karst areas in general occurs in the tropical karst areas as well, but in the latter they
show some quantitative divergences with reference to the former, which is due to the
peculiar climatic conditions.

Hydrodynamically, we should emphasize the copious supply of meteoric waters
yielded by heavy seasonal rains, a factor to be considered first of all. Although the rate
of evaporation is markedly higher than in the temperate zone, the ratio of runoff —
partly torrential waters running down valleys, partly underground rivers is, however,
higher than in the temperate zone. As a result of torrential rain-showers of random
distribution in time, the springs connected with the free sink-holes are characterized by
very unsteady yields. The minor karst springs run dry in the rainless season, as e.g. in
some parts of the Little Sunda islands they have hardly any recharge for 3 to 4 month
each year. The karst water level changes according to the variation of the dry and rainy
seasons. The emplacement of the karst springs and the water supply of the wells sunk
in the region are also irregular and uncertain, as the paths and passageways ofthe under-
ground water flows may often vary. Comparatively large amounts of waste are carried
by water through the open sink-holes into the underground galleries during showers.
Accumulation of waste fill and plug now and there the underground passages, so that
water has to seek for new paths.

The physico-chemical characteristics of the Indoneasian karst areas also differ from
the corresponding parameters of the temperate zone, difference due, again, to climatic
conditions in the first place. The data of hundreds of water analyses carried out in
various karst areas can be summarized as follows:

Combined data of the karst springs studied:

Limiting values Average values
Levels of emergence to surface 1to 380 mas.l. about 30 m a.s.l.
Yields 8 to 300000 /min.  about 22 000 L/min
Water temperatures 23.3 to 27.6°C 25.9°C
pH 6.8 to 7.3 71
Ca-ion content 24.3 to 132.9 mg/1 65.2 mg/1
Mg-ion content 3.2 to 30.4 mg/l 8.4 mg/1
CaCO3 content 114.2 to 415.8 mg/l 196.1 mg/1
Carbonate hardness 6.4 to 23.3 11.0
German degrees German degrees

According to the chemical analyses, the average carbonate content of 37 karst
springs combined was found to be higher than the figures of other tropical karst areas.
(H. Lehmann quotes 145 mg/l of CaCO3 of 8.2 German hardness degrees from Cuba;
A. Gerstenhauer measured 158 mg/1 (8.9 German degrees) of dissolved CaCO3 on the
cone-featured Tabasco karst of Mexico; whereas J. Corbel found the Kissimmee spring
to be as hard as 11.0 German degrees (196 mg/1); the members of the German hydro-
geological expedition of 1961 (H. Flathe and D. Pfeiffer) measured 9.5 to 155 German
degrees of hardness for karst spring-waters of G. Sewu and 10 to 19 German degrees
on the Madura island at the middle of the rainless season.)
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The tropical karst waters—inclusive of the spring waters of the Indonesian karst
regions —are considerably softer than their temperate-zone equivalents. So for instance,
the average value obtained for hundreds of chemical analyses of the five largest karst
springs of Hungary was 17.9 German degrees of hardness (319.5 mg/1 CaCOs3; average
water temperature 11°C).

The analyses were, however, not restricted to karst springs alone, but all running
or standing waters available anywhere (both on the surface and underground) on the
karsted areas were analysed. Let me quote some combined average values from a sepa-
rate study devoted to the synthesis of the hydrochemical analyses:

Chemical analyses

Tempe-
Number rature Carbonate hardness
ofsamples  of water pH Cat++ Mg++ CaCO3
analysed °C mg 1 mg 1
German
mg 1 degrees
I. Surface waters
a) Small standing wa-
ter bodies on kars-
ted surfaces (pudd-
les after rains,
100 m3) 12 25.2 6.9 149.8 8.4
b) Karst ponds, dolina
pools (G. Sewu) 4 28.8 6.7 — — 78.6 4.4

c) Water masses runn-

|n? down the dry

valleys of Karsted

areas during torren-

tial rains 2 235 7.0 33.6 58 106.2 6.0
d) Streams swallowed

by the sink-holes of

the karst after tra-

velling down the

slope of an imper-

vious Kkarst edge

(exogenic  under-

ground rivers) 4 26.8 6,8 20.7 7.7 84.4 4.7

I1. Subsurface waters
a) Seeping Karst wa-

ters icaptured in ge-

neral on the roof of

caves and rock sali-

ents) 29 24.3 71 66.1 7.8 172.6 9.7
b) Underground  ri-

vers, and pools

(concentrated water

streams) 6 255 7.1 79.0 7.2 2227 125

6. Karstic denudation

In the humid tropical areas, because of the high temperature and the abundant rain-
fall, the weathering of the rocks exposed as well as the removal and redeposition of the
weathered material are comparatively intensive processes. The strong leaching of the
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ground by rainwater, a process leading to lateritization, is well-known. The weathering
of the rocks is promoted by the “erosion'* of the roots of the dense vegetation, the mass-
decay of organic substances, the formation of various organic acids, human activity, etc.

The rate of wearing away of the surface materials can be measured by indirect
methods only — systematic measurement of the rate of sediment transport — both
dissolved and solid — by the rivers draining the area. Information of this kind has been
collected all over the world, and some data are available on Indonesia as well. Among
other authors, it was Rutten who studied the rate of erosion in the archipelago. Of his
paper, | shall quote the 10 most striking values confronted with 10 counterparts from
the drainage basins of, mainly temperate-belt, rivers, as found by back-calculation (7)

Indonesia: Comparative data:
Pengaran river  >3.7 mm/year  Durance (South France) 0.8 mm/year
Var river 2.64 mm/year  Tagliamento (ltaly) 0.5 mm/year
Seraju river 16 mm/year  Rhine (upper reaches,

Germany) 0.46 mm/year
Djranggang river 148 mm/year  Kander (Switzerland) 0.37 mm/year
Tjilamaja river 14 mmlyear  Piave (North Italy) 0.37 mm/year
Deli river 0.9 mm/year  Ganges (India) 0.29 mm/year
Lusi river 0.88 mm/year  Reuss (Switzerland) 0.25 mm/year
Banjuputih river 0.4 mm/year  Irrawaddy (Burma) 0.24 mm/year
Tjimanuk river 0.4 mm/year Po (North Italy) 0.22 mm/year
Tadjum river 0.3 mm/year  Amu-Darja (Soviet Union,

Turkmenistan) 0.12 mm/year

The rivers obtained some of their waste in areas under Karstification. The ratio
of karst-derived sediment is, however, unknown. Denudation in Indonesia is, on the
average, 3 to 4 times that in the temperate belt. According to Feliciano and Cruz (Bem-
melen), the mean rate of denudation in the drainage basin of the Angel river (732 km2),
Philippines, NE of Manila, attains nearly 3 mm a year.

As found by Van Dijk and Vogelzang (Bemmelen), the rate of denudation in the
drainage area of the Tjilutung river (southwest slope of Tjarenie volcano) is as follows:

data of data of
1911 —1912 1934-1935
removal of solid material 0.9 mm/year 1.9 mm/year
removal in dissolved form 0.08 mm/year 0.07 mm/year
total denudation (in round figures) 1.0 mm/year 2.0 mm/year

No reliable information on the rate of denudation of the karsted area-units is
available. Relying on observations in springs, | sampled data to assess the rate of wearing
away by corrosion (wearing away through chemical dissolution). This has led to the
following results:

Drainage basin of the Sanghi river (G. Saribu, central Sumatra) 0.063 mm/year
Kalapanunggal karst region (western Java) 0.099 mm/year
Drainage area of underground river Baron (G. Sewu, central Java) 0.086 mm/year
Southwest Sulawesi 0.083 mm/year

Average 0.083 mm/year
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For comparison, | should like to note that hundreds of data sampled from the five
largest karst areas of Hungary have yielded a value of 0.020 mm per annum for the rate
of denudation in Hungary.

On the rate of mechanical erosion (wearing away of rock matter in solid form by
running water) in the karst regions of Indonesia only a few data are available. From
these, itcan be calculated that the karstic mechanical denudation varies between 0.1 and
0.4 mm a year. Consequently, it is substantially greater than the rate of corrosion, but
its sum total is nonetheless inferior to the figures pertaining to nonlimestone areas (1
to 3 mm a year). This is quite reasonable, as clays, volcanic breccias, and tuffs are much
less hard than limestones; thus they are more liable to weathering. This is, after all, the
reason why the tropical Kkarst areas have so striking features imposing karst pinnacles
soaring above the surrounding non-karsted areas.

7. Morphology

The eventful geological past of the Indonesian Archipelago and especially the regio-
nal differences in the history of the Pliocene and Pleistocene epochs are manifested by
the abundance and variety of landforms in the Indonesian karst areas. The diversity of
karst features has been promoted by the fact that the karsted rocks have very different
petrographic characteristics: from the unconsolidated Quaternary coral reef surfaces
back to Paleozoic crystalline limestones carbonate, sediments of all ages and structure
can be encountered in the karst areas of Indonesia.

The basic feature distinguishing the Indonesian karst areas from the klassical
karst formations of Europe can be termed tropical. The karst landforms in any part of
Earth reflect the given climatic conditions; consequently, in the equatorial Indonesian
Archipelago the karst phenomena are represented by tropical landforms. What is the
essence of this distinctive feature? First of all, it is manifested by the large forms of the
karsted surfaces. The temperate-belt karst plateaus are characterized by broad, dishlike
depressions — dolines, uvalas, and poljes; the positive forms such as pinnacles and
cones being subordinate —isolated limestone klippens (hums in the poljes of the Dinarian
Karst). The tropical karst plateaus — inclusive of those of the Indonesian Archipelago
are characterized, on the contrary, by the predominance of the emergent or positive
forms, the multitude of karst hills and cones, while depressions, if any, are insignificant.

The development of the two different climatic types of karst morphology is the
result of differences in precipitations. These differences are not only quantitative, but
also qualitative, as discussed above. Coupled with appropriate geological preconditions,
the heavy torrential tropical rains provide large scope, first of all, for sheetwash on
emergent Kkarst blocks lying high above the base level, a process during which the erosion
by deep torrential streams entwining the limestone block results in the formation of
limestone ,,islands“. On the other hand, the slow rains typical of the temperate belt are
favourable for the formation of shallow depressions produced by the dissolving effect
of the infiltrating rain water. The process cannot be, however, restricted to the differences
in the amount and intensity of rainfall, though this is fundamental, but the temperature
aspect of the process and the resultant differences in soil cover and vegetation have also
to be taken into consideration.

The Kkarst regions of the Indonesian Archipelago form a number of sub-types within
the group of tropical landforms. The most significant and splendid types, confined to
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the tropical belt alone, are the so-called conical karst or cone-featured karst (Kegelkarst
in German) and the pinnacled karst (Turmkarst in German). The first one is characterized
by hosts of limestone cones of arched base contour, rising to 50 to 100 m relative height,
with slope angles of 30 to 45° and usually rounded summits (e.g. Gunung Sewn, Java).
(Fig. 5.) The cones occur in part completely detached, while others are linked into chains
("gerichteter Karst“)- The second type includes higher hills—steep, rocky pinnacles
of 100 to 300 m height, with an angular base pattern and zig-zagged summit, which on

Fig. 5. The sinusoidal (conical) karst regﬂon of Gunung Sewu (Middle Java, along the shores
of the Indian Ocean)

the edges are isolated, to become a coherent, impenetrable, rugged rocky landscape,
interlaced by rifts and fissures, toward the centre of the plateau. (The best example for
this in Indonesia is the Maros Karst Region, SW Sulawesi or Harau and Gunung Saribu,
Sumatra.) (Fig. 6.) The formation of the karstic cones and pinnacles represents an in-
stantaneous state of one and the same process —tropical denudation. So it is natural
that there are numerous forms of transition and differences in the degree of development
between the two leading types.

Whereas the tropical karst features are, in a common sense, the manifestations
of climatic morphogenesis, the individual pinnacle and cone forms are in turn due to
differences in geological setting. Pinnacled mountain forms have usually developed
in areas, where thick masses of compact, hard, well-karsting limestone had been lifted
comparatively high by late tectonic movements. The karst-induced mountain features
are though not agecontrolled, yet it is obvious that the steep pinnacles resisting
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Fig. 6. The pinnacled (“Turm”-) karst region of Harau, Central Sumatra.
(Entrance to the Harau-canyon from the north.)

erosion have been sculptured out of rocks which had underwent proper diagenesis.
For these reasons, in Indonesia true karst pinnacles have been developed of Paleogene
or pre-Paleogene limestones (the pinnacled karst of southwest Sulawesi is built up of
Eocene limestones, the karst pinnacles of the Sinamar river, Sumatra, of Carboniferous
limestones). On the contrary, cone-shaped features occur in most of the cases where
the rocks are of comparatively looser structure (of later origin), not high-lifted and of
rather low relief (e.g. Ajamaru Karst, Irian-Barat; Gunung Sewn, Java, etc. are, all,
composed of Miocene limestones). Some of the cone-featured karst landscapes has
been developed on the basis of comparatively thin limestone strata; the base of the
isolated cones is sometimes made up of impervious rocks (e.g. Gunung Sewu in the
region of Punung). Conical features may be formed on the surface of thick massifs of
compact, old limestone, if the limestone blocks lie relatively little higher than the
base level. If in the later history of the area the uplifting of the karst massif is speeded
up, a wide variety of mixed conical and pinnacled features may evolve (west part of
Gunung Sewu). Hence, all things considered, under appropriate geological conditions,
the shapes of the tropical karst hills and mounts are controlled by laws governing the
processes of vertical and lateral fluviatile erosion. In this connection, lateral erosion
may be largely associated with corrosion-made under-carving (Maros Karst Region,
Southwest Sulawesi).

In the humid tropical regions such as the Indonesian Archipelago, the cone- and
pinnacle-shaped landforms mentioned in the former paragraph cannot always be encount-
ered. This may be due to many a cause such as the emplacement of the limestone mass
(very little higher than base level, e.g. Kai-Ketjil island, Fig. 7.), initial stage of karstifi-
cation (karst block uplifted to a sufficient height, but karstic denudation active only
for a comparatively short time, hence still initial forms of cones available), the young
age of rock and its unconsolidated structure (Late Pleistocene coral and lamellibranch
accumulations uplifted to considerable heights, e.g. near Hitu, Ambon island, etc.)
(Fig. 8.)
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Fig. 7. Pliocene coral reliefs formed by abrasion — off Kai Ketjil island
(SE Maluku Island Group)

Fig. 8. Holes of corrosion penetrate a Pleistocene coral-and-shell complex, lifted
to higher elevations (300 m above sea level) on Hitu Peninsula (Ambon island)



Il. Schematical description of a few karst region of the Indonesian Archipelago

The karst areas are in most of the cases an obstacle, a handicap to economic
progress. Hence, it is no accident that under Dutch administration the karst regions of the
archipelago were dealt with hardly any. Particularly faint are the geomorphological
records concerning the karst areas of the archipelago. The only exception to this rule
seems to be the G. Sewu Karst Area of Java, which has been the subject of a number
of reports, scientific papers, and essays since the middle of the last century (20, 21, 28,
35, 36, 42, 54). In recent years more detailed descriptions appeared (60, 61) on the karst
areas of Southwest Sulawesi, and brief reports on other regions (26, 27, 49).

In the following discussion | shall attempt at giving a sketch-like summary of the
major karst areas of the archipelago. The information presented here has come partly
from my own observations, partly the rather scant literature references available to
me have been made use of. The review is far from being complete, being merely the first
attempt at summarizing the investigations hitherto performed. There are scores of areas
in the archipelago, which have been left blank on the geological maps, though not even
the coloured parts do mean in every case that the respective area has been geomorpholo-
gically explored. Particularly unfavourable is the situation in West Irian, in the centre of
some of the Maluku islands, and in some central parts of Sulawesi. Much has still to be
done, however, on Kalimantan and Sumatra too, where especially the karst morpholo/y
is unexplored.

1 Sumatra

Large western island of the Indonesian Archipelago, the 435000 km2 Sumatra
can be geologically outlined as follows. On the west shores facing »he Indian Ocan,
stretches a narrow, zig-zagged beach, of which emerge the NW-LE-striking Barisan
Chains forming the island's axis. The mountains are characterized by a complex structure
and history, mainly uncleared to date. The main role in their composition is played by
Permo-Carboniferous deposits, granitic intrusions, and eruptive rocks cf dif ferent ages,
which have-been repeatedly folded, nappe-folded, and block-faulted by exoguiii stresses.
In addition, Mesozoic and Tertiary sediments were deposited.

In the central part of the Barisan Chains, a deep graben system — the Semangko
depression —has formed along the strike. The zone of this fault in Tertiary and Quater-
nary times wittnessed heavy volcanism; in fact, 21 volcanoes can be regarded active even
today. Here too, as throughout the archipelago, the highest elevations are these Quater-
nary, mainly andesitic, volcanoes (Kerintji, 3800 m, is the highest volcano of the archi-
pelago). To the east, the Barisan Chains are joined by a hill country consisting ofgradualh
flattening Tertiary deposits and then, by a broad diluvio-alluvial plain.

In the second tome of "The Geology of Indonesia“ (Economic Geology) a collection
of papers by van Bemmelen, a short summary of the distribution of limestones on the
island of Sumatra has been given (p. 195). Accordingly, Permo-Carboniferous limestones
occur in many areas within the Barisan Chains, from Atjeh to central Sumatra. Now and
there rather large surfaces are limestone-covered. In some places, Triassic limestones
are exposed (east and south shores of Lake Toba including the vicinities of Prayat.
Balige, and Kudu, western Sumatra and Djambi-Palembang region); Jurassic limestones
occur in small, scattered patches between Atjeh and Palembang; local occurrences of
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Cretaceous limestones are also known; in many places the calcareous sediments of the
Paleogene and Neogene epochs are being karsted. The limestone areas of Sumatra are
usually characterized by scattering, block-like occurrence, and the rarity of contiguous
karst plateaus, where typical landforms of tropical karst topography could evolve.

No detailed géomorphologie treatise of Sumatra’s karst areas has so far been pub-
lished. So 1 have had to rely on my own observations on the karst surfaces of central
Sumatra, which | could visit in part. The area studied extends from the line of the Equator
up to 1° of southern latitude, its surface being formed by the Barisan Chains and its
intramontane basins. About 3.5 per cent of the 10000 km2 mountain area has been
karsted (350 km2). (Fig. 9.)

a) Karst areas of Padang Highland, western Barisan

As mentioned above, the Barisan Chains are split up into two chief ranges by the
strikeward Semangko Graben. The west range 30 to 50 km broad, and the higher,
lifts its steep-sloped peaks 1500 to 2000 m high above the coastal plain of central Sumatra.
In its composition granitic intrusions, Paleozoic deposits, and omnipresent late volcanic
cover are essential.

On the west slope of the high Barisan Chains a few limestone outcrops are known
(e.g. east of Padang, near Indarung, where a big cement plant is being operated).

On the Semangko-Grabén—facing east slope of the western Barisan Chains, the
exposures of Permo-Carboniferous limestones are more frequent and extensive. The largest
karst region has developed on the west side of Lake Singkarak.

The karstic features begin to occur 3 km southwest of Tandjungsawah on the lake
shore and can be traced for about 20 km along the lake, in a 3- to 5-km-wide zone tren-
ding southeastward, to the village of Kasih (about 50-60 km2). The karst-featured lands-
cape slopes markedly toward the lake, being rendered impenetrable by hundreds of
karst pillars and pinnacles covered by a dense plant cap. Man could intrude only into
the eastern one-third of the region, where coffee plantations have been developed.
The most striking point (1,625 m) of the ridge-forming west part of the karst region is
G. Gadang*. The karst ridge is broken through by a number of epigenetic valleys, result-
ing in a number of blocks. The individual karst blocks are drained merely by episodic
surface streams (floodwaters rushing downslope during and after rainstorms), and the
bulk of the hydrographic network has developed underground. On topographic maps,
names referring to caves can be found.

South of the townlet of Padangpadjang, yet another 10- to 15-km2-large karst block —
northwest continuation of the Singkarak Karst Region cane be found.

b) Karsted areas of Pajakumbuh Basin

Stretching around the town of Pajakumbuh over an 300 to 400 km2 area of 500 to
600 m elevation, the basin has been produced by a natural dam due to eruptions of
Malintang volcano still active at the end of the Pleistocene epoch. It was filled by wastes
of diverted rivers, deposits, of which the karst masses, largely attacked by solution,
emerge like islands.

In the north part of the basin, the levelled, flat, beggy surface is surrounded by
vast, level karst plateaus made up of horizontally bedded Eocene (?) limestone. Incision

*The individual geographic names have been indicated in the present paper by adopting
?]bltl)rewatlons used on Indonesian maps, such as G.*gunung — mountain; Bt.= bikit —
ill, mount.
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by basin-bound rivers from various directions has dissected the karst plateaus and given
rise to delta-like reentrants bordered by vertical or even recessing, barren limestone
walls of 100-200 m height. This landscape is very similar to the karst borderland near
Bantimurong, southwest Sulawesi. The development of gradually broadening, vertical-
walled basins and valleys is attributed by H. Lehmann to large-scale corrosion-
made underwash at the topsoil level, a process particularly active in this area. Between
Tandjungpati and Taram the spurs of the individual plateau portions emerge like islands
from the alluvium of the basin. (Fig. 10.)

Fig. 10. A pinnacled Kkarst hill in the Pajakumbuh basin,
near village Taram (Central Sumatra)

A separate zone in the southeast half of the Pajakumbuh Basin is formed by Permo-
Carboniferous limestones exposed in the largely folded, NW-SE-striking ranges of the
Barisan Chains. They form no contiguous, large karst area, representing only isolated
blocks. In the region of Pakanarbaa and Alang/awas—northeast foreland of Malintang
volcano—scenic karst cone groups have been formed.

Touching the southwest foot of Malintang volcano, another karsted range extends
parallel to the former, roughly along the line of the villages Sungaidaerah-Baso (north-
east border of Bukittingi Basin)-Situmbuk-Taluk, i.e. in NW-SE direction.

c) Karst areas of the Sinamar-Kvantan-Takung riverine

The largest karsted range, including the most scenic features, of central Sumatra
lies in the Barisan Chains, southeast of Malintang volcano. Since this dissected, rugged
mountain region is still unnamed in literature, | refer to it in terms of the three largest
marginal rivers representing the local base level. The range is a structural continuation
of the limestone mountains bordering the Pajakumbuh Basin on the southwest, whose
median parts are covered by the eruptiva of Malintang volcano.

The karst zone of the Sinamar-Kvantan-Takung riverine begins at the southeast
foot of Malintang volcano with a pinnacled karst plateau between the village of Halaban
and the Sinamar river, then it extends farther southeastward in the G. Saribu Mountains
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Fig. 9.
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on the east bank of the Sinamar. The most beautiful variety of karstic landforms has
formed in the 26-km long and 4- to 5-km broad zone. A continuation of the mountains
is<. Ngalau Saribu halved by the Kvantan river, which in turn is continued by the Pulasan-
Takung range. The whole karst range is 80 to 85 km long, the size of the exposed karstic
surface being about 200 km2.

Geology. The rock making up the karst range is a very hard, compact, crystalline
limestone dated from the Carboniferous period by fossils such as Endothyra and Bige-
nerina. The limestone zone has been preserved against a nappe background, whose
softer rocks were less resistant to denudation. The north stretch of the karst zone
(G. Saribu) is separated from the west by a fault (Sinamar Graben) from the so-called
Umbilin Nappe, whereas the karst massif is thrust over the edge of the Sumpur Granite
Massif Here the gradually blockfaulted parts of the south stretch is bordered on the
west by the exposed granite massif, the east border being represented by Permo-Carboni-
ferous deposits.

Hydrology. The local base level of both surface and subsurface drainage systems
of the long-stretching karsted range is represented, as a rule, by the rivers running on
the west side of the mountains, parallel to the strike of the range. The narrow karsted
belt forms but locally an independent hydrographic unit, being in general merely a
transit area for the waters running down the impervious-rock-built slopes of the higher
eastern mountains. These waters, flowing perpendicularly to the strike of the mountains,
reach the natural limestone barrier in form of concentrated rivers which either carve
out narrow canyons, epigenetic valleys, or, for lack of sufficient energy and erosive,
scouring material, they sink into subsurface caverns, tending to reach underground the
depression on the west side of the mountains. This peculiar hydrography is responsible
for the dissection of the onetime continuous mountain range into isolated blocks —dis-
membered Karst plateaus; in addition, this has produced the abundant transient cave
systems, so typical of the karsted mountain range. (This latter is responsible for the
name of the middé stretch of the mountains—&G. Ngalau Saribu which can be translated
as ”Mountains of Thousand Caves“.) On the north a part of the karsted range is cut
off by the Sinamar river, farther southward the Sario and Sumpur rivers break through
the mountains, then the Kvantan river—resulting from the confluence of the Sinamar
with several other rivers—pushed its channel eastwards, across the mountains, again.
The largest subsurface hydrographic system in G. Saribu has been developed by the
Sangki river draining the granite slopes and sinking into the karst labyrinth.

Morphology. Pillars and pinnacles are characteristic of the entire mountain range.
The Karst belt emerges like a set of huge teeth above its gentle, rolling background. The
hypsometric elevation of the hills varies between 500 and 900 m, but the relative
height of the pinnacles as referred to their background attains only 150 to 300 m. No
uniform summit level can be spoken of, except for minor, well-confined areas.

The karst region under consideration takes up 2000 to 3000 mm per year of high-
intensity rainfall which helps wear away less resistant, loose rocks around the hard
limestone range. At the same time, mechanical and chemical erosion by meteoric
waters carves out deep furrows, canyons well within the limestone belt, dissecting it into
irregular, dismembered blocks. Deepening of canyons leads in the comparatively
broader karst areas (G. Saribu) to the formation of drainless, internal depressions, from
where meteoric waters are drained by the fast-growing subsurface caverns.
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As a result of the above evolution, the karst regions are devoid of the classic tem-
perate-zone depression features such as dolines, uvalas, etc.; instead, they are dominated
by deep intramontane systems of ravines, gullies, and collapse sinks. Major, compara-
tively broad depressions have formed along the east edges of the karst range, on an
impervious surface. Materials wheathering more easily (granite, etc.) have been carried
away by surface and subsurface rivers, a process that has resulted in the formation of
marginal depressions from 100 to 200 m deep and more than two km2 large.

Never-missing representatives of karstic landscape features are the caves, most of
which are active drainage channels. The growth of the open underground spaces is largely
promoted by the hard, crystalline abrasive material carried by the underground rivers
from the eastern, mainly granitic, areas. In the higher-sited, inactive caverns large-scale
stalactite formation is under way whereas the active caves are predominated by the
sharp, erosion- and corrosion-made features of the bedrock. The caves are populated
by countless bats, in the major cavern systems there is a rich troglobiont fauna (fish,
crayfish, etc.) still unpublished.

2. Java

Explored best and most densely populated of all the islands of the Indonesian
Archipelago are Java and the island of Madura belonging to the former both geographi-
cally and administratively. In the lithology of the 132 000-km2 area the limestone se-
diments play an important part—about 4 per cent of the present-day surface (5500 km2)
are karst.

Stratigraphically, Java is almost exclusively represented by Tertiary and Quaternary
deposits with interbedded volcanic materials. From the Upper Eocene to the Pliocene,
some 6000 m of marine deposits were accumulated, of which considerable thick layers
are represented by the Miocene. At the turn of the Miocene and Pliocene, in Late Pliocene
time, and finally early in the Quaternary, these beds were folded and then uplifted by
block-faulting movement along the W-E-trending Javanese Anticline. Controlled by
faults, a rather heavy volcanism set in as early as Tertiary time, to attain its maximum
late in the Pleistocene. Consequently, enormous amounts of eruptiva accumulated at the
end of tertiary and in Quaternary times along the Javanese Anticline, a process that
promoted amalgamation of a number of islands which lay in what is now Java at the
end of Neogene time. The main morphologic characteristics of present-day Java are
the smoking volcanic cones, locally exceeding 3000 m height. (Fig. 11.)

When studying a N-S section across Java, we can distinguish three different zones.
The northern one is constituted bya largely fractured, southward-folded and more
emergent hill- and mountain range of Mio-P/iocene age, which is joined along the coast
by a diluvio-alluvial plain of varying width. In the central part of the island, along a
W-E axis, dozens of volcanic cones emerge, 27 of which can be considered active even
today. In the interspaces of the volcanoes the fault blocks of the geoanticline form mounts
locally more than 1000 m high, made up of fault-folded sedimentary deposits. On the
Indian-Ocean-facing side of the anticline we find the third zone —the southern Tertiary
belt. The bulk of this zone is made up of intensively folded Lower and Middle Miocene
tuffs and breccias, mantled by Upper Miocene sediments. The largest karst areas of
Java have formed on the exposed limestone member of the sedimentary sequence.
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Fig. 11. Karst Regions of Java. I. Quaternary Sediments, Il. Tertiary Sediments Ill. Quater-
nary and Tertiary volcanics [V.a active and [V.b non activ volcanic cone V. Pre-Tertiary
VI. Karst areas






In the northern Tertiary zone of Java, we may quote, from the west to the east, the
following major karst areas:

Tjisadane Karst (several isolated limestone blocks northwest of Bogor).
Kalapanunggal Karst (northeast of Bogor, Fig. 12.).

Karst block east of Tjikampek (western Java).

Prupuki Karst (central Java).

Pemalangi Karst (central Java).

. Tjipluki Karst (central Java).

. Menawan Karst (northeast Java).

. Sukolilo Karst.

Karst areas between Bodjongore and Lasun (northeast Java).

Madura islandk karsted areas.
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In the central, volcanic, beit of Java there are but a few minor karst areas, more or
less strewn with volcanic material (e.g. the Togogapu Karst west of Bandung).

Fig. 12. Karst region in West Java, south of Kalapanunggal. 1. Fluvio-alluvial 2. Marine
and fluvio-alluvial 3. Late Tertiary breccias (mountains) 4. Late Tertiary marble (hills) 5.
Limestone plateau (Miocene) 6. Old breccias (hills) 7. Eruptive rocks (andesite)



In the southern Tertiary zone of the island, from the west to the east, the following
major karst regions can be distinguished:

11. Karsted areas north of Palabuhanratu Bay (west Java).

12. Karst region of the Tjimandiri riverine (west Java).

13. Karst area of the vicinity of Tjitjurug (west Java).

14. Tjiwulan Karst (southeast of Bandung on the Indian Ocean shore).

15. Tjidulang Karst (continuation eastward of the former).

16. Karst east of Parige (north of Tjidjulang).

17. Nusa Kambangan (peninsula southwest of Tjilatjap).

18. Adjibarang Karst (west of Purwokerto).

19. Kroja Karst (south of the town of Kroja on the ocean coast).

20. Gunung Sewu of Karangboiong. Cone-featured karst area on the north slope of the
Karangbolong Mountains emerging like and island from the coastal plain (Fig. 13).
21. Sentolo Karst southwest of Jogjakarta.

22. Gunung Sewu, southeast of Jogjakarta.

23. Djiwo Hills north of G. Sewu.

24. Karst Area east of Patjitan Bay (properly, continuation of G. Sewu).

25. East Gunung Kidl (between the Indian Ocean and river Brantas). Largest limestone
area of Java without representatives of characteristic tropical karst features.

26. Nusa Barung island (east Java, southwest of Puger).

27. Watangan Karst Region (east of Puger).

28. Blambangan Karst Region (unpopulated, little explored peninsula of southeast Java
with distinct cone-featured karst topography).

Let us pick out only two of the listed karst regions. G. Sewu and Nusa Barung for
a discussion in some detail. These are representatives of the typical karst of Java.

a) Gunung Sewu

The best-explored karst region, known for the longest time, of the Indonesian
Archipelago lies southeast of Jogjakarta. The Tertiary belt stretching for the total
length of the south part of Java bears the name Gunung Kidil (Southern Mountains).
It consists of three units: the northern unit includes the Baturagung and Popok Moun-
tains, south of which two large basins (Wonosari and Baturetno) form the second unit,
finally, the Gunung Sewu Karst Mountains extending from there up to the Indian Ocean
coast represent the third unit (G. Sewu means Thousans-Peaked Mountains). The W-E
length of the karst region attains some 85 km, its N-S width varying between 10 and 15
km. Karst-featured surface covers some 1300 km2 area.

Geology. G. Sewu is made up of Neogene (Middle Miocene) limestones, in the dep-
ressions of which Quaternary terrestrial sediments, products of weathering, volcanic
tuffs, etc. have been accumulated. The mean limestone mass is composed of the so-called
Wonosari Beds more than 200 m thick, as measured by Flathe and Pfeiffer (28, 29), no
exact figure of their thickness being known. In the Wonosari Basin and the Baturetno
Basin these sediments locally grade into porous limestone, soft limestone and calcareous
marl facies. The Wonosari Limestone is underlain by the still Middle Miocene Ojo Beds
of extremely varied composition (marl, tuff, limestone breccia, sandstone, conglomerate,
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Fig. 13. Conical karst in the Karangbolong Mountains (Central Java, south coast)
1 Marine dunes 2. fluvioalluvial 3. Marine and fluvio-alluvial
4. Late Tertiary volcanic breccia 5. Late Tertiary marble hills 6. Conical karst 7. Cave
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etc.). The Ojo Beds are partly impervious rocks. In the basins the Wonosari Beds are
overlain by the impervious, so-called Kepek Beds consisting of marly, clayey, and tuffa-
ceous facies.

The strata of the hard, whitish, massive coral-reef limestones making up G. Sewn
dip with an angle of a few degrees south- to southeastwards. In the western part they
rise 400 m high. Here the footwall Ojo Beds crop out on the mountain border. In the
central part of the plateau there is a distinct up-warping (250- 300 m), while the eastern
parts show slight, saddle-shaped folds —traces of horizontal compression (350 400 m).
The arched south borders of the Wonosari Basin are fault-controlled (Fig. 14.).

Fig. 14. Geological map-scheme of Gunung Sewu (by courtesy of R. W. VAN BEMMELEN)

1 Alluvial 2. Young volcances 3. Older volcanoes (breccia) 4. Kepek Beds 5 Wonosari

Limestone 6. Ojo Beds 7. Old andesite formations 8 Normal faults and flexures, inverse
faults 9. Secondary watershed (according to FLATHE and PFEIFFER)

Hydrography. It is evident from the geographic situation of G. Sewu that the waters
of the Kkarst region are received by the Indian Ocean — base level bordering the region
on the east —and that only the rivers of the Baturetno basin region run northwards to
join the Solo river emptying into the Java Sea. Despite the near-by main base level of
erosion, the inner hydrographic system of the karst region is not yet satisfactorily explored.

The surface waters of the northern mountain range of G. Kidid and, in part, of the
Wonosari Basin are drained by K. Opak and its tributary, K. Ojo, emptying into the
Indian Ocean. The infiltrating part of the meteoric waters falling on G. Sewu, flows
—in line with the region’s karst-type hydrographic pattern —through subsurface chan-
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nelways toward the Indian Ocean and emerges in karst springs of varying size along the
coast. (The largest karst spring is the Baron spring on the central south border of the
karst plateau, its yield varying between 25 and 500 m3 a minute.) Earlier students of the
karst region (Danes, H. Lehman, etc) believed that the rivers plunging under-
ground on the southeast and south borders of Wonosari Basin were also drained, via
karst passageways, immediately into the Indian Ocean. Geoelectric measurements by
Flathe and Pfeiffer (28, 29), however, have shown that because of the upwarp-
ing of the impervious Ojo Beds in the central part of the plateau, the swallowed waters
cannot flow southwards, but they migrate westwards, through a subsurface river called
Mnlo, past the south edges of the basin, to flow into the Ojo river at a point still unknown.
Whereas the earlier students suggested the presence of an intermediary watershed between
the Ojo river and the ocean, a dividing line stretching to the west from the villages Giring
and fVarang and to the north and northeast of the townlet of Wonosari in the basin of
the same name, Flathe and Pfeiffer traced this secondary dividing line underground in the
northern one-third of G. Sewn. This new point of view, however, cannot be adopted until
warranted by investigations into sink-hole versus spring relationships.

An interesting feature of G. Sewn's hydrography is the presence of many doline-
lakes or telagas as local people call them. In the depressions of the karsted plateau and on
the south edges of Wonosari Basin there about 460 minor lakes and ponds vary in between
50 and 300 m in diameter. The “Telaga Register" compiled upon a Jogjakarta order
includes information on 372 lakes and ponds. As shown by this document, 2/3 of all the
lakes run dry in the dry season and only 144 can preserve the rainy season’s waters round
the year.

Morphology. The surface ofG. Sewn is featured by thousands of conical hills (40,000
as put by an estimate). This peculiar type of landforms has passed as “G. Sewu type"
into morphologic glossaries. Similar forms occur in many a region of the tropical belt
(the Antilles, Southeast Asia, etc.). The peculiar relief forms drew attention of early
research workers and since the ivestigationsof Junghuhn (1836), first student of the
problem, many workers described them or tried to decipher the process of their evolution.

Accordingto H. Lehmann (42), late in Neogene time and early int the Pleis-
tocene, the area of present-day G. Sewn emerged hardly a few meters high above sea level
and karstification could not yet begin that time. When the Javanese geoanticline began to
uplift again, the area of G. Kidil- being tilted to the south, was also set into motion. The
stream which drained the north part of the block flowed southward, across what is now
the karst region, cutting deep valleys into the emerging surface, a process particularly
intensive in the case of the paleo-Solo. (Now already dry, this ocean-bound valley runs
from Giritontro southwards.) Toward the end of the Pleistocene, with quicker emergence
of the southern limestone zone, giving rise to Wonosari and Batnretno basins, the waters
from these basins could not keep pace with the high rate of uplifting and sought for
drainage possibilities to the west and north, p.lunging in part underground. The limestone
areas were witnessing large-scale denudation which has brought about the rounded,
conical features of present-day topography.

In their report on the German hydrogeological expedition of 1961, Flathe
and Pfeiffer disapprove the use of the term “Kegelkarst", as the contours of the
karst mounts and hills ofG. Sewn are sine-lined rather than cone-shaped. On the basis of
striking, convincing illustrations, they proposed to use the term “sinoid" for such sine-
contoured karst hills. In reality, however, the number of regular sine-contoured hills

31



and mounts is reduced, whereas forms of transition between hemisphere and sinoid are
rather abundant within one and the same karst region, so in G. Sewu too. It does not
seem to be advantageous to name a Karst region as a whole for any geometric form or
shape (cone-featured karst, “sinoid” karst, etc.). Instead, we should speak simply of a
“tropical karst” and notify within it the presence of predominant mountain forms (pin-
nacles, towers, etc.).

The process of evolution of present-day relief has been illustrated on a block-
diagramme by H. Lehmann (42). The first stage in this process is represented by
N-S trending surface drainage channels  ravines and gullies — developed on the slowly
rising surface (Rumpflache). During the accelerated uplifting of the area, they are cut
deeper and deeper, giving rise to the primary pattern of what is termed “gerichteter
Karst” in German literature. Surface erosion is concentrated on the development of
linear depression features, while the intermediary, more resistant rock slabs are carved
out to form cones. During the subsequent emergence of the karst region a hydrographic
network is developed. According to certain theories (54), a primary role in the initial
stage of development of some of the karst cones is played by the so-called biohermes
-coral colonies growing near transgressive coasts. These are rather compact and become
emergent during regressions.

Of the negative karst features (“Hohlformen”), we find in the intermontane de-
pressions of G. Sewu, the broad doline forms — typical features of the temperate belt
(the telagas occur usually in these depressions). Most cf the depressions, however, are
represented, here too, by narrow karst canyons reminding quasi of the past evolution of
the karst. These continuous karst valleys penetrate from the ocean coast for some 3to 5 km
into the karst-hilled topography, providing episodically for the surface drainage of
precipitations during the rainy season.

Typical feature elements of the northern karst borderland are the deep canyons of the
plunging rivers ending in broad-entranced, high cave recesses. Collapse sinks — deep
karst pits —are frequent here. Senile and youthful caves can be encountered throughout
the karst mountains, but the huge cavern systems of the northern underground passa-
geways are still unexplored.

Along the oceanic coast of G. Sewu schoolexamples of the corrosive effect of abrasion
can be observed. In some places, the abrasion benches and their underwash recesses penet-
rate 3to 8 m deep below the coastal reefs. They are continuously lashed by surfand com-
bined physical and chemical wearing away of rock has been proven by horizontal denu-
dation at the height of sea level. Abrasion of coast is a rapid process, well illustrated by
the conical hills cut asunder, quasi sliced up (sinoids!), and by the huge limestone blocks
standing in water on the broadening abrasion terrace. (Fig. 15).

b) Nusa Banmg

The Nusa Banmg island off southeast coast of Java does not belong to the lar-
gest karst regions. Its area is only 80 km2 — 17.3 km long (W-E) by 4 to 6 km wide
(N-S). (Fig. 16). Despite its reduced size, it seems to be worth of dwelling on this karsted
island, as its morphologic pattern is different from that of G. Sewu.

Geology. The island of Nusa Banmg is an integral part of the Tertiary belt stretching
across south Java and abunding in karst phenomena. The island is made up of Middle
Miocene coral-reef limestones which can be identified with the Wonosari Beds well-
kno ninG. Sewu, though this correlation is not yet completely proven. The massive beds
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Fig. 15. Huge blocks fall down into the sea from
the limestone walls, assaulted heavily by
the abrasion (Gunung Sewu, Central Java).

of the rather compact, hard limestone mass dip southwards at a low angle. The north
border of the island, rising about 300 m high and precipitating with a sharp edge into the
ocean, indicates the presence of a W-E-trending fault, zig-zagged by the formation of
abrasion klippens especially in the northeast part.

Hydrography. The island is characterized by a distinct, surface drainage system and a
primitive subsurface drainage pattern. The surface drainage is represented by a dense
network of “dry valleys” which, issuing from the high north border net the whole island
along NE-SW lines. Dry valleys are being developed by fluvio-erosional way, for a con-
siderable part of precipitation (see data of “Puger” station in Table 2) falls in form of
heavy showers characteristic of the tropics and the water masses rushing down the valleys
are essentially more powerful denudation agents than the chemical erosion of meteoric
water is. There is not a single true karst spring on the island, only a few minor springs
issuing from the outcrops of deep-seated strata are known. The infiltrating portion of
meteoric waters flows southwards.along bedding planes, via narrow joints, to emerge to
daylight merely at the base of deeper-seated boulders of some dry valleys. The deep pene-
trating waters nowhere concentrate into a large spring, as far as it is known to the author,
but they leave the karst massif in a scattered pattern, mostly below sea level. The scant
hydrographic pattern of the island may have been responsible for that the population of
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near-by Java have not sought for possibilities of settlement on the island, so that the
latter is completely unpopulated to this date. The deep-reaching roots of tropical plants,
howerver, can find water enough to warrant the presence of a dense primary forest through-
out the island, a vegatation typical of the tropical karst areas. On the island live many
representatives of big game (elk, wild-hog, varanus, giant snake, etc.) drinking from stag-
nant waters of deep canyons and from minor springs active mainly in the rainy season.

Morphology. The initial development of the island may have been much the same as
was suggested for G. Sewn by H. Lehmann. The fragmented blocks of Miocene
deposits in the south part of the island emerged above sea level as early as the end of
Miocene time, but their low relief did not permit full development of karstification till
Quaternary time. The rate of emergence was then not so high as was in the case of G.
Sewn — incision of valley could always keep pace with the work of endogenic agents.
So, closed drainless depressions could nowhere develop, and even though subsurface
hydrography is more prominent today, no large, broad subsurface drainage caverns
(caves) could be formed because of the comparatively low relief and of the valley-dissected
pattern of the landscape.

The formation of cone features typical of the tropical karst areas is still in its initial
stage. The development of cones on the low hill ridges stretching NE-SW between the
dry valleys has begun, but these are still connected by comparatively high saddles in most
places. We have counted about 400 embryonic cones forming rather closely spaced,
oriented chains (“gerichterer Karst" as called by Lehmann). Completely detached
cones occur only near the south coast, where both fluvial erosion and abrasion are tend-
ing to form “inselbergs" from the lower, southern, members of the cone chains.

The Nusa Barung island is a good example of the comparatively youthful stage of
tropical karstic evolution. Similar forms are encountered in other places too, along the
south coast of Java.

3. Nusa Tenggara (Little Sunda islands)

The young orogenic belt extending throughout Sumatra and Java — and characteri-
zed by heavy volcanism —can be traced off east coast of Java, where it is split up into
islands. The narrowing range is joined from the south by the upwarps of the outer arch.
Van Bemmelen has referred the islands to three physiographic units:

a) inner, volcanic, zone,

h) central, interdeep, zone (from which emerges the Sumba island), and

c) outer, sedimentary, zone (Timor).

Compared to Java, the Little Sunda islands have rather lagged behind in geological
exploration, particularly the geological maps of Sumbawa and Sumba have many white
spots. Most of research has been concentrated on the young volcanoes, substantially
less attention has been paid to the more complex, non-volcanic or combined, volcanic-
and-sedimentary, areas such as Lombok, Sumbawa, and the south parts of Sumba. The
sedimentary areas show exposures of limestone facies in many places, but no continuous
karst areas can be encountered in any of the islands but Sumba.

a) Bali-Romang Volcanic Arch

Large islands from west to east are Bali, Lombok, Sumbawa, Flores, Solor, and Alor
islands, Wetar and Romang. The three western islands are in structural composition simi-
lar to eastern Java, being quasi a continuation of the latter, except for that the northern
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Neogene-Quaternary zone lacks almost completely or it is buried by later, volcanic,
formations. The Tertiary zone of Java, however, can be traced as far as Sumbawa. The
surface of Flores and of the islands to the east of it is dominated by volcanics, spotted
by sporadic representatives of sedimentary deposits.

Bali

The volcanic masses accounting for the bulk of the island are linked by a narrowing
alluvial bridge with the southern peninsula — Biikit Badung or Tafelhoek in its old Dutch
name. Biikit Badung is an extension of Java's southeastern, karsted peninsula — the
Blambangan. It isalso made up of older. Neogene limestones lifted to some 200 m height
a. s. 1 by orogenic forces subsequent to the formation of Java's Southern Mountains.
Covering some 85 knr area, the island-like limestone peneplain is 7 km wide (N-S) by
15 km long (W-E). Its surface is covered by terra rossa. Although the total annual amount
of precipitation is high (1,600 mm), hardly any rain does fall for months in the dry season.
This seems to be one of the main causes of that the natural vegetation of the island is
represented merely by alang-alang instead of a tropical karst forest. Culture vegetation is
insignificantly scant. Population numbers 2,500 to 3,000.

The hydrographic conditions of Biikit Badung are yet less known. Much of the rainfall
of the rainy season is drained into the ocean by the deep erosion valleys and gullies; the
rest is swallowed by the primitive cavern system of the limestone massif, to emerge finally
in minor coastal, or submarine, springs. In the dry season, from June to September, all
streams run dry. (26).

The morphology of the island is rather monotonous. Conical forms of modest deve-
lopment are restricted to the southwest parts of the island. Depression features (dolines),
large sink-holes and caves are also absent. The landscape is characterized by flat,
savanna-clad, karsted hill ridges dissected by deep ravines and gullies.

Nusa Penida

An eastward continuation of Bikit Badung is the Nusa Penida island. Built up of
Miocene limestones, the about 200 km2 large island is geologically, hydrologically, and
morphologically very similar to the south peninsula of Bali, so we may dispense with its

any detailed description.

Lombok

Mantled by older volcanic rocks, the south part of the island shows a number of
outcrops of Miocene limestones (e. g. Pantjoran) forming no large karst area but some
minor cone ranges.

Sumbawa

The Miocene limestones occur at a number of points of the south half of the island,
but no continuous karst area is known.

Flores

On Flores and the islands to the east of it, only minor karst blocks are associated
with the predominant volcanic rocks.
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b) Interdeep zone (Suniba)

Van Bemmelen’s “interdeep zone” consists of two marine basins (Wetar-Sawn
Basin and South-Lombok-Bali Basin), between which emerges the upwarped Suniba island,
quasi linking the inner volcanic zone with the outer sedimentary one.

Of 12,000 km2 area, the island in its north half is composed mainly of Neogene
limestones and marls. The tree-less, grassy plateaus vary in elevation between 400 and
600 m. Forest has been preserved merely in the valleys and on a few karst cones. Preci-
pitations show a very irregular distribution — 1,800 to 2,500 mm on the plateaus (long-
range average) and 800 to 900 mm along the northeast border of the plateau. The June-
to-September period is very dry.

The hydrography of the northern karsted area (about 3,000 km2) was studied, on
behalf of the Indonesian government, by Ladufer and Kraeff, for a lot of cattle
is lost every year for lack of water (40). Beneath the large karst plateaus underground
river systems like that of G. Sewu have developed, which carry the abundant water of
the rainy season quickly into the sea.

The karsted landscapes are dominated by thousands of monotonous, barren cones.
Their relative height is 50 to 80 m. They surround irregularly running dry valleys. The
higher-sited plateaus include dolines as well as polje-like depressions 50 to 100 m deep,
10 to 15 km long, and 5to 10 km broad. Such are the Waikabubak, Anakalang, and Lewa
basins (Fig. 17). These karst features are associated with numerous caves of varying size.

c) The outer zone (Timor)

The westernmost member of the outer, sedimentary, arch is the small Dana island,
followed by islands of progressively increasing size — Raidjua, Sawn, Roti, Semau, and,
finally, Timor (32,000 km2). Although the geological exploration of the latter has been
undertaken by a number of outstanding specialists, the structural setting of the island is
not known exactly even today, which is due to the extremely complex structure of the
island. Its geological composition includes —along with crystalline rocks and products of
Tertiary volcanism —uvaried, marine and sedimentary, sequences ranging in age from the
Permian to the Quaternary. Permian and Mesozoic and Tertiary sediments occur in a
number of places, though no large karst area has so far been recorded in geolological
descriptions.

4. Kalimantan (Borneo)

The geology of this island —third largest of the planet and second of the East-Indian
Archipelago — covering an area of 734,000 km2 is known but in rough lines. The western
one-third of the island is part of the Sunda Massif\ a southeast outpost of the Asiatic
continent, while the more extensive east parts of the island belong to the Tertiary géosyn-
clinal zone. Northern and central Kalimantan is traversed by Tertiary orogenic ranges
issuing from the Philippines and diverging in a NE-SW strike. Within the northeast
stretch of these ranges has intruded the Kinabalu Granodiorite Massif which is the highest
part of the island (4,200 m).

On eastern Kalimantan the main tectonic line is represented by a NNE-SSW-strik-
ing upwarping. It begins on the south with the pre-Tertiary Meratus Mountains and con-
tinues to the north with the Samarinda anticline which includes mainly Tertiary sediments.
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The Meratus-Samarinda range is the result of Tertiary orogeny, just as are the Sarawak
Mountains of northern Kalimantan.

It follows from the geology of Kalimantan that the west, south, and central parts are
poor in limestone, whereas the east zone includes vast, still rather unexplored, karst
regions. On the middle stretch of the Barito and Mahakam (Kutai) Interfluve geological
investigations have shown several occurences of Upper Paleogene and Lower Neogene
limestone exposures (Fig. 18). Several large karst areas are known in northern Borneo,
near Sarawak, too.

The largest karst areas of the island occur within the Samarinda anticline. The up-
warping is cut by the broad, antecedent valley of the Mahakam (Kutai) river. North of the
cutting, the Tertiary limestones, locally more than 1,000 m thick, form vast karst zones.
The largest karst zone lies at the eastern tip of Mangkalihat Peninsula. The 300 to 700 m
high, tropical-forest-clad, Miocene limestone plateaus cover some 800 to 1,000 km2 area
to the east of the Pulai Mountains. Another, larger karst region stretches between Gubar,
Badju, and Mehisi over some 700 to 800 km2area. On the average 300 to 500 m high, this
cone-featured Miocene limestone plateau has its highest peak attaining 1,110 m on the
west side. Additional karsted zones are found in the Njapa Mountains between the low
stretch of the Segah (Berau) river and the upper stretch of the Karang river, near the source
of the latter, on the shore of Golok Bay, northeast of Lubukutung, in the middle stretch
of the Segah-Kajan Interfluve’s mountain ridge, etc. All these combined give a total
karst area of 1,500 to 2,000 km2.

No details as to the genesis and the variety of forms of the karst areas are available.
The maps locally show rivers plunging underground and depressions. For lack of roads,
or even paths, it is very difficult to visit the karst areas. Intensive karstification is suggested
by the orographic position of the region, by the presence of karstification-inclined rocks
and by the abundance of rainfall (2,000—3,000 mm per annum).

5. Sulawesi (Celebes)

Island of K-like shape suggesting a composite geological structure, Sulawesi of
172,000 km2 area ranks fourth among the islands of the Indonesian Archipelago. Its
northern, long-stretching peninsula is connected with the Philippines through the medium
of the volcanic Sangihe island range, whereas the mountain ranges of the southern,
southeastern, and eastern peninsulae appear to be linked with the arches of the Sunda
Volcanic Belt (Sumatra-Java-Little Sunda islands), arches recurving off Sahul Shelf.
The four large peninsulae are separated by bays penetrating deep into the island’s
body. ( Tomini, Tolo, and Bone bays). The centre of the island is formed by solid cratogene
made up of early rocks and dissected by faults (Fossa Sarasina Graben with Lake Poso,
etc.). Active volcanism occurs in Tomini Bay and on the north peninsula (M inahassa).

In Tertiary time much of the peninsulae as well as the west coast were parts of a
geosyncline, so that calcareous sediments of considerable thickness could be accumulated.
On the narrow north peninsula, the sea-facing slopes of the high mountains composed of
crystalline schists, granites and eruptive rocks are locally covered (over comparatively
small areas) by reef limestones emerging 500 to 1,000 m high. Considerably larger are the
karsted landscapes of the northeast peninsula, where karst plateaus and peneplains are
made up of Permo-Carboniferous, Triassic, Jurassic, and Tertiary limestones. The hig-
hest karsted elevation is the Tokala Mountains (2,630 m). The west part of the northeast
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Fig. 18. Karst regions in East Kalimantan (Sambaliung-Area) 1 (%uaternary coastal swamp
2. Tertiary folded mountain range 3. Tertiary (Miocene) karst regions
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peninsula of Sulawesi — Tokala Mountains, northern Bungku, and Bongka —was explo-
red and described in 1933—34 by Hungarian geologist L. L6czy. On the southeast
peninsula the sedimentary rocks are predominated by the Cretaceous limestones
which are exposed on the Buton island farther southeast, but there, and on the adjacent
Muna islands, mainly Neogene coral-reef limestones cover the surface.

The most marked karst features of Sulawesi occur on the southwest peninsula. In
recent years detailed descriptions of the Maros and Bone karst areas have been given by
H. Lehmann and M A Sunartadirdja (60, 61). (Fig. 19).

a) The Maros Karst Area

Sulawesi’s largest karst area stretches east of the line of the towns of Maros and Pang-
kadjene, along an arch which can be described by a 30 to 50 km radius to the northeast of
Makassar. The length of the karst area along a NNW-SSE axis attains 55 to 60 km, its
diameter of NE-SW direction being 10 to 20 km. Irrespective of the marginal plain of
indistinct outline, the karst landscapes cover some 400 km2area. Farther east-and north-
ward, a number of additional,minor karst zones can be traced (with a total of 200 to
250 Knr area).

Geology. At the centre of Sulawesi’s southwest peninsula a deep tectonic trough of
N-S orientation, called Walanae-Tempe Depression, has developed. Its name comes from
the Walanae river, flowing over the full length of the depression, and from Lake Tempe
in the north part of the trough. The south part of the trough is barraged by the products of
an extinct volcano — Lompobatang (2,891 m). On the west, the trough is bordered by a
mountain range consisting of Late Tertiary marine sediments volcanic breccias, and tuffs,
rising 1,000 to 1,500 m high a. s. 1 On its south and southwest edges has developed the
Maros Karst Area consisting of several blocks. .

The bedrock of the karst area is represented by thick-bedded, subhorizontal, com-
paratively pure, Eocene nummulitic limestones underlain as suggested by van Be m m e-
le n (?), by crystalline schists and gneisses as well as locally by Cretaceous ophiolitic
volcanics. Vertically walled on the west, the karst peneplains are surrounded by denuded
karstic edges, alluvial plains and, farther on, by a mangrove-grown shore.

Hydrography. The western feet of the Maros-Pangkadjane karst range lie immediately
at the base level of erosion. The flattened coastal plain rises not higher than 2—5 m above
sea level, so that the springs of the karstic edge emerge, for the most part, at the same level.
As a result of the considerable latitudinal extent of the karst area, the role of exogenic
rivers in the hydrographic regime of the area is more reduced than in the case ofG. Saribu,
Sumatra. The streams of the high land surfaces bordering the karst on the east mostly
skirt the area (Lampe or Pangkadjenc rivers) and only the waters of a comparatively small
impervious area can join, through the sink-holes of the east border, the hydrographic
system of the peneplain. In spite of this fact, large underground channels, trending usually
NE-SW, have developed in the interior of the karst block. They emerge to daylight as
huge Vauclusian springs. (One of the largest karst springs is the Towakkalak near Banti-
murong. The yield of the main spring varies between 80and 150m3 per minute.) The catch-
ment areas of the springs and their relationships with the sink-holes of the east edges and
the inner depressions are still uncleared. During chemical analyses of spring water samples
the highest values of water hardness (9 —10 degrees of German scale, i. e. 160—180 mg per
liter of CaCQ3) were found here. The annual amount of precipitations averages 3,000 to
3,500 mm with a wide range of seasonal fluctuations.
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Fig. 19. Geomorphological map-scheme of SW-Sulawesi (simplified after A. SUNARTADIR-

DJA) 1 Late Quaternary coastal plain (swamP and paddyfields) 2. Late Neogene and Pleis-

tocene terraces (hilly relief) 3. Pleistocene coral Kkarst relief without conical hills (Bira Penin-

sula) 4. North-Bone karst region, mainly plateaus, but also karst hills 5. Tipical “Turmkarst”,

pinnacled karst, Eocene limestone 6. “Karst-Randebene” — West of Maros-Pangkadjene

pinnacled karst region 7. Lompobatang volcanic complex 8. Non-karsted mountain ranges
(Late Tertiary sediments and volcanic rocks)



Morphology. H. Lehmann distinguishes two basic types of tropical karst. One of
them is the “Mogoten-Typ” —a karst plateau consisting of steep-walled pinnacles of
sharp contours; the other one is the “Gunung Sewu Typ” represented by gentle karst
hills of rounded, conical outline. The Maros Karst Area belongs to the R*Mogoten Typ”
whose representatives occur in the Sierra de los Organos Cuba, in South China, Vietnam,
along the Sinamar-Kvantan-Takung rivers of Sumatra, etc.

The emergence of the area began at a marked rate about the middle of Miocene time,
so that karstification could set in only afterwards. As termed by Lehmann, the
initial period of karstification is “post-Mittelmiozan”.

Viewed from the coastal plain, the karst area shows plateau features, but as one
comes closer, one will find that the seemingly uniform plateau is dissected by deep clefts,
canyons and, in some places, by bay-like depressions. The western, vertical edge walls are
100 to 200 m high; to the east, the limestone pinnacles rise gradually higher, to attain 700
m height, so that their average height rarely exceeds 200 to 300 m. The walls have been
markedly undercut by the combined chemical and physical erosion of the running-off
surface waters and karst springs; now and there hanging rock spurs have been formed,
waters precipitating from which have yielded stalactites and tufa-draperies. (Fig. 20).

Fig. 20. 2—5 meters long outdoor stalactites hang down from the ceilings of
the limestone wall concavations. The hills are mostly inaccessible because of
the dense thicket. (Karst region of Maros, near the fountain Towakkalak)

According to H. Lehmann, the formation of steep-walled karst edges is due to
corrosional underwash (Ldsungsunterschneidung) at soil level. On the west borderlands,
however, this process has been promoted by abrasion, for the accumulation of marine
lamellibranches at the foot of rock walls and in cave entrances suggests that the sea trans-
gressed up to the karst edges in Quaternary time.
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Main landform elements of the karst area are the pinnacles which are densely packed,
separated at most by collapse-sinks, and grown by dense tropical vegetation. In some
places they are separated by minor depressions —dolines. At the bottom of the collapse-
sinks marking the one-time underground channels of the Towakka/ak river near Banti-
niurong there are minor ponds. When interlinked with one another, the dolines may exhi-
bit uvala-likeconfigurations. Lehmann and Sunartadirdja described two large
polje-like depressions (Daimanggala and Bontobonto) on the basis of a topographic map.
These depressions are not completely closed, but the emerging karst waters vanish through
sink-holes. The edges are usually formed by steep walls due, as believedby Lehmann,
predominantly to corrosional underwash, a process responsible for the broadening of the
depression itself. In the steep rock precipices the one-time drainage channels —cave
passageways —are readily exposed. The several-kilometer-long cave labyrinths are still
unexplored — the earlier caverns are filled with masses of dripstones which handicap
man’s penetration.

On the west border of the karst area, scores of single, 100 to 200 m high pinnacles
emerge above their karst-border-plain background (Karst-randebene). These are remnants
of the one-time contiguous karst plateau. The most scenic, cave-hollowed “inselbergs”
occur north of Pangkadjene, a region markedly resembling the “inselberg”-studded karst
regions of South China and North Vietnam.

b) North-Bone Karst Region

On the southwest peninsula of Sulawesi, in the north part of the Bone Highland
west of the town of Watampone, a karstic landscape has developed. Its descriptions can be
found in papers by M. A. Sunartadirdja and H Lehmann (60, 61). As to
karst development and variety of landforms, this region substantially differs from the
Maros Karst area already described.

Geology. As shown by T'H oen, Ziegler, and Rullen, the limestone sequ-
ence is made up of Upper Pliocene coral reef limestones resting unconformably on similarly
marine Upper Neogene sediments and tuffs. The karst region under consideration was
uplifted above sea level in Late Pliocene and Pleistocene times.

Hydrology. The hydrographic conditions of the karst area has been little studied so
far. The main watershed of the Bone Highland stretches near the high ridge bordering the
Walanae depression on the east. Rivers issuing from here and carrying their waters into
Bone Bay have cut their channels through the young karst peneplain, thus draining its
waters as well. On the karsted surfaces, peculiar valley configurations have been carved
out by erosion in the interspaces of the oriented rows of low cones (“gerichteter Karst™),
though most of these valley are only episodically active. Meteoric waters are swallowed by
the karst, to reach the deep-cut local base level of the rivers, by transmissions through the
microjoints of the porous, unconsolidated rock.

Morphology. Basic landforms of the North-Bone Karst Region are the karst cones scat-
tered by the thousands throughout the region or, in some areas, arranged into rows.
These cones resemble the forms studied in G. Sewn, features held for one of the leading
types of tropical karst landforms by the authors of papers on karst morphology. Cone —fea-
tured karsfof similar type has developed in Jamaica (“Cockpit country™), in Puerto Rico,
but similar landforms can also be encountered in other parts of the Indonesian Archipe-
lago (Ajamaru Karst, West Irian, etc.). The relative height of the cones varies between 50
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and 150 m, their contours are sine-lined, though regularly hemispherical forms may also
occur. The flats surrounding the individual cones or cone-rows are made up of the same
rock facies as the cones themselves. Another interesting phenomenon is that air-surveying
has shown but minor remnants of cones, if any, over the half of the karsted area. These
karst platforms emerge 100 to 300 m high above local base level developed by incising
river channels.

H. Lehmann makes a comparison between the mount features of the Maros
Karst Area and the North-Bone Karst Region. In his criticism of J. Cor bel’s tropical
karst denudation models, he concludes that the landform type of the North-Bone Karst
Region can by no means be called such a senile “stage” of karst evolution as was drawn
by Corbel on a block-diagramme for the landscapes having been karsted since Creta-
ceous time and showing features very similar to the pattern of Bone. The relief type of
North Bone also confirms the lack of a direct relationship of this kind between the variety
of landforms of a karst region and the age of the constituent rock strata. As believed by
Lehmann, the contrast of North-Bone's low cone features against the steep pinnacles
and vertical rock precipices of Maros is due to the reduced thickness of limestones that
covered the non-karsting sediments underneath, conditions under which saturation by
karst water may have hindered additional subsidence of the limestone zone of North-Bone.
The difference between the karst types of Maros and Bone must be, however, much more
complex a phenomenon, where the lithologic characteristics and, first of all, the different
circumstances of the emergence of the two areas may have been largely involved.

6. Maluku islands

In the interspaces of the sea basins bordered by Sulawesi, Timor and Irian-Barat
there are hundreds of islands of different size, which are collectively named Maluku
islands. The name “Molucca” was first used by Portuguese sailors to denote the northern
islands, from where they shipped various sorts of spices to Europe (Spice islands).

The northern Maluku Islands (Morotai, Halmahera, Ternate-Tidore-Makian vol-
cano islands, Batjan, Obi, etc.) are tectonically interconnected with the Philippines to the
north and with Sulawesi's east peninsula to the west, and, most evidently, with Irian-
Barat's Doberai and Bombarai peninsulae to the east (Vogelkop). The central Maluku
islands (Buru, Ambon, Uliasser, Seram, Banda) and the southeast Maluku islands (Kali,
Tanimbar, Babar, etc.) form the east arch of the Sunda mountain system, being arranged
semicircularly on the edges of the more-than-7-km deep depression of the Banda Sea.
ThQAru islands, belonging administratively still to southeast Maluku, lie already on the
Australian continental basement (Sahul Shelf).

Advanced disintegration and tectonic fragmentation of the islands and, first of all,
the extremely rapid tectonic movements, have not permitted the formation of any large
karst region or of any distinct major karstic surface landform. Surfaces built of loose reef
limestones can be encountered in many places; emerging to several hundred meters, they
locally form embryonic karst reliefs (karst sacs, karst precipices, minor caves, rock-
pendants, sink-holes, collapse-sinks, etc.). Unmature karst surfaces like these occur on
Ambon's Hitu peninsula, on the west and east coats of Haruku and Seram, but the
largest ones are known to occur on the Tanimbar islands and Kai-Ketjil as well as on the
west half of Kobroor — large central member of the Aru group (Fig. 25). These young
coral-reef karst areas are characterized by water shortage —rain water will immediately
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Fig. 21. Karst regions of Halmahera (North Maluku) 1 Tilted fault-blocks 2. Rolling uplan
areas 3. Volcanoes 4. Quaternary coastal plains 5. Karst areas
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vanish into the brittle, porous coral-reef matter, as it falls on the surface; and trans-
mitted by myriads of microjoints and caverns, it will flow underground toward the base
level of erosion. Concentrated streams are scarce. Thus low-yield seepages rather than
large karst springs emerge at the edges of the peneplains. The loose structure of the rock
makes impossible the formation of large cavern systems —caves.
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Cone-featured karst areas studded with cones 200 to 500 m high have developed on the
northeast and, particularly, the east peninsulae of Ha/mahera. (Fig. 21). Made up of
Neogene limestones, these are structurally the westward extensions of the Neogene zone of
Irian Barat’s Doberai peninsula. The largest karsted landscape on the east peninsula
extends to the southeast of Gotowasi(about 300 to 400 km2). The 100 km2large karst area,
lying at the issue of the peninsula, northeast of Gemat, is characterized by broad and deep
depressions and underground rivers. West of locality Kobe and in the depression between
Kou and Weda Bays, as well as the Kasiruta and Obira islands too, there are karsted
peneplains (Fig. 22).

Beside young, Neogene and Quaternary, coral-reef limestones, calcareous sediments
of Mesozoic age can also be encountered at numerous points of the islands. So the south
part of the Burn island (regions of 77///, Lek Sulam Namrote, etc.) witnesses karstification
of Triassic limestones: (Fig. 23). In Seram’s Binaja Mountains, Triassic and Jurassic
limestones occur at 2,000 to 3,000 ma. s. I.; on the Babar and Taninbar islands, Creta-
ceous limestones are exposed. In these regions too, rapid uplift seems to be responsible for
the lack of classical features of tropical karst orography.

Fig. 23. Karst regions in Buru Island (Central Maluku)

7. lrian-Barat

The geology of the Indonesia-governed about 394,000 km2 large, western half
—Irian Barat (Barat = western) — of New Guinea is known but in rough lines, even
though New Guinea, with its about 785,000 km2 area, is the largest island of the East-
Indian Archipelago.

The island is separated by a shallow sea water body from the Australian continent
which had dryland communication with the island as late as Pleistocene time. The macro-
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Fig. 24. Karst regions of Vogelkop (West Irian). Waigeo and Misodl Islands. 1. Late Quater-
nary coastal plain 2. karst region (mainly conical hills) 3. Non-karsted mountains 4. Limestone
mountains



Karst regions of Vogelkop (West Irian). Waigeo and Miso6l Islands. 1. Late Quater-
tstal plain 2. karst region (mainly conical hills) 3. Non-karsted mountains 4. Limestone
mountains



tectonic subdivision of New Guinea is simple —its surface is characterized by a distinct,
W-E-oriented parallelism. The island is rimmed by a broad, swamped coastal plain facing
the Arafura Sea on the south and the Papua Bay on the east; to the north of this plain,
follows the Central Range forming the marrow of the island and consisting ofa number of
parallel zones ; then the Pacific-facing edge of the island is formed by the Northern Coastal
Range.

In the west part of the bird-shaped huge island, the “bird’s” head — Vogelkop —
is composed of two large peninsulae — Doberai and Bombarai (Fig. 24). In the structure
of these, four elements can be distinguished. In the northern coastal, parts of Doberai
stretches a Neogene-to-Quaternary volcanic zone of basaltic, andesitic, and trachytic
composition, whose connection with Halmokéra can be traced through the island of
Kofiau. To the south of it, rises a markedly folded, pre-Tertiary sedimentary mountain
range of 1000 to 2000 m height, which, skirting Sarera Bay (Geelvink Bay), is continued
by the Northern Dividing Range (Peg. V. Rees) emerging in the central part of the island.
On the west, in the south foreland of this mountain range, karsted peneplains made up
of Neogene limestones feature the Doberai peninsula. Passing the broad alluvial plain and
the Berau Bay (Mac Cluer Bay), one will reach Irian-Barat’s forth tectonic unit —the
young karsted mountain system extending from Misodl island, through Bombarai’s
southwest shores. It is also composed of Neogene sediments and can be traced farther
through the Adi island, the Aru islands, and along the so-called Merauke Range.

Fig. 25. Abraded rocks built up of Mesozoic limestone, off Teneman Island
(Tanimbar islands)
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According to present-day knowledge, the largest karst region of Irian-Barat lies
in the centre of the Doberai peninsula around Lake Ajamaru or Amaru (referred to as
Ajamaru Karst Region henceforth). Featured by typical tropical karst landforms, the
region covers an area of about 2300 km2. The karsted plateaus are, on the average, 300
to 500 m high a.s.l. Made up of the so-called Klasafat Limestones of the Miocene,
they underwent very slight folding in Pliocene time, to become block-faulted and
uplifted in Late Pliocene and Early Quaternary times.

Consequently, the process of karstification could not set in earlier than the end of
Pliocene time. Given the favourable climatic conditions, it has been, however, very
effective. As testified by T a b 1e 1, the karst region receives 4500 to 5000 mm of preci-
pitation a year. The existing karsted orographic features resemble the low-cone-featurcd
karst of North Bone, whose evolution was sketched by Pannekoek (50). The count-
less karst cones are covered by a dense primary, tropical forest.

The cone-studded karst plateaus are separated by depressions of different size.
Largest is the Ajamaru Basin — or even polje as you like it — containing three
contiguous lakes. The water level of the lakes is 50 to 55 m high a.s.l. The polje is
about 20 km long (W-E) and 5to 6 km broad (N-S).

The eastward continuation of the Ajamaru Karst Region is testified by several minor
karst plateaus, on which, however, no description or detailed information is available
(about 2000 km2).

The next large karsted zone of the west sector is the so-called Fak-Fak Karst Region
on Bombarai’s northwestern Onin peninsula. The Fak-Fak Mountains are composed of
markedly folded and fractured Neogene limestones and marls which have locally have
been lifted even 1500 m high by rapid Late Tertiary and Quaternary tectonic movements.
This fundamental géomorphologie setting has defined the characteristic relief pattern
of the local karst: in contrast with the Ajamaru Karst Region, what we can find here are
no gentle-contoured, rounded, conical forms, but hosts of striking karst pillars with
impenetrable joints, precipices, and, of course, with a dense tropical vegetation. Because
of the favourable orographic setting, this area is even more abundant in precipitations
(about > 5000 mm) than was found on the Ajamaru Karst (Table 1). The area featured
by exposed karstic landforms measures some 1900 km2. As shown by descriptions, the
karst region is characterized by plenty of caves, pits, collapse-sinks, and corroded rock
ridges.

Farther southward, the Fak-Fak Mountains is continued by the peanut-shaped
Karas island which is, again, a rugged tropical pinnacle-studded karst. Farther southeast-
ward, follows Irian-Barat’s largest karst region — the Kumawa Karst on the island of
equal name. Geologically and morphogenetically, this karst is altogether identical with
the Fak-Fak Mountains.

The rugged pinnacle-studded karst emerges, here too 1000 to 1400 m high and
covers some 1100 km2 area. Its hydrography is unexplored, nearly half of the 3000 to
4000 mm of annual precipitation must be drained via unknown subsurface channels -
huge cavern systems —into the Banda Sea.

Beside the karst areas described above, minor (80 km2) karst surfaces are shown
to the northeast of Sorong and to the south of the middle stretch of the Wae Samson
river by “USAF Operational Navigation Chart”. This latter appears to extend south-
ward up to the Klamagun Mountains and eastward to Sainkeduk. Northwest of Manok-
ban, a 200-km2 area northeast of the river Prafi is similarly built up of Miocene limes-

50



Fig. 26. Karst regions in the Central Mountains of West Irian. 1. Late Quaternary coasta
plain (swamp, mangrove) 2. Non-karsted mountains 3. Karst relief






tones, whose karst features — densely wooded, 300- to 400-m-high rounded, isolated
karst cones —remind us of the Ajamaru Karst. To the west from there, south of Wefiani,
powerful tectonic stresses have lifted the Miocene limestone sequence as high as 1500
to 2000 m, where a dense-vegetation-clad, rough rocky country, similar to the Fak-Fak
Karst, has developed (“heavily wooded, rugged limestone mountains” as specified by
the map of 1:250 000 scale).

On the west shore of Sarera Bay (Geelvink Bay) and of a minor secondary embay-
ment — Wandammen Bay —even larger karsted surfaces can be found. South of the
eastern tip of the volcanic Arfak Mountains, at the latitude of the Rumberpon island there
are Miocene limestones of 500 to 700 m height, being attacked by Karstification (“low
hills, drainage indeterminate”). On the 1:250 000-scaled map scores of plunging rivers
and surface-drainless Kkarst lakes are shown. Farther south on the coast hundreds of
square kilometers are occupied by similarly high, 500 to 800 m, karst plateaus, consisting
of supposedly Jurassic limestones. The map shows, here too, rivers plunging under-
ground “rough broken limestone terrain with many sink-holes and depressions”. This
area too is altogether inaccessible to man.

The Kkarsted Paleogene limestone ranges striking north-northwest to northwest
between Arguni and Lakahia Bays represent a 2000- to 2500-m-high discontinuous karst
terrain. At a number of places, polje-like, closed depressions with subsurface hydro-
graphic systems have developed. Doline- and polje-lakes are frequent. The highest points
of the karsted plateaus lie at 1000 to 1500 m.

In the intrusion-interlaced, Hercynian-folded principal zone of the about 150- to
200-km-wide Central Mountain Range (Pegunungan Sa/dju, recently — Peg. Maoke; in
Dutch papers — Sneeuwgebergte) Mesozoic and Lower Tertiary limestones and sand-
stones, locally thrust up to heights of 4000 to 5000 m, are predominant (Fig. 26.).

Information on the geographic location of the karst areas has been provided by the
1:1 000 000-scaled sheet ONC-M-13 of “USAF Operational Navigation Chart”. As
shown by the map, the southerly, highest zone of the huge alpine mountain range is
featured by limestone pillars and high-mountain karst plateaus over nearly 300 km length
to the east of Lake Paniai. Puntjak Ngga Pulu (Carstens) — Irian’s highest peak with
its 5030 m —is also made up of limestones. Its northeast slope carries an about 10-km-
long glacier. Farther northeast, in the middle of the 25- to 30-km-wide limestone zone,
stretches a deep depression with a minor river vanishing in sinkholes. The révélant remark
on the map is: “numerous sink-holes”. In the more-than-4000-m-high chains continuing
eastward (Afossa//-Gebergte) the limestone zone is 5 to 15 km wide; here is the second
highest peak of the island —Puntjak Iniaga (one-time Vilhelmina Peak, 4750 m) which
is, again, a karsted mountain.

At an air-distance of 30 to 40 km northeast of Puntjak Iniaga, lies the fertile, densely
populated basin of the Baliem river. The east flank of the basin borders on a westward-
sloping, karsted plateau of 2000 to 2500 m height (relative elevation —400 to 800 m)
and about 400 km2 area.

Within the Central Mountain Range, Indonesia’s easternmost karst region is the
eastward-sloping plateau leaning against the southeast foot of Pegunungan Digul (its
highest peak is Puntjak Digul, 4700 m, shown as Juliana Peak on old maps). The karst
covers an area of 800 to 900 km2and is characterized by plunging rivers and depressions.

A large Kkarst area is shown by the afore-mentioned map on the north coast, south-
east of Humboldt Bay (town of Kotabaru or Hollandia). It covers about 1200 km2 area,
but its larger part belongs to the area protectorated by Australia.
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The map shows scores of spots dedicated “Relief data incomplete”, where thousands
of square kilometers of karsted surface may be still undiscovered.

On the relief forms of the karsted mountains and plateaus, lying at 4000 to 5000 m
and difficult to approach, of the Central Mountain Range, few information is available.
Nevertheless, some correlation with the alpine high-mountain karst occurrences can be
traced. The mean annual temperature of West Irian's high-mountain karst plateaus ran-
ges from +3 to —3°C. Snow and ice have locally become permanent, precipitations
amount to 4000 to 8000 mm a year. Since, under colder climate, corrosion is more effec-
tive, this circumstance, coupled with abundant precipitations, may contribute to the
development of particularly rugged, poorly-plantcovered, impenetrable rocky country.

After discussing the karst areas of central Irian Barat, now | shall briefly deal with
the karst phenomena of the major satellite islands.

The largest karst area can be found on the Misodl island. As mentioned above, the
island's orographic system is the western member of the Fak-Fak—Kumawa—Adi, tic,
range. The endogenic stresses here have not lifted the Miocene limestone so high, and have
not folded, nor faulted them to such an extent, as in the Fak-Fak Mountains for instance.
The northeast one-third of the peninsula is made up of “heavily wooded limestone
pinnacles” rising 200 to 400 m high, the plunging rivers reach the Seram Sea through an
unexplored surbsurface hydrographic system. The area of the karsted terrain is about
800 km2.

At the centre of Salavati island the tropical forest cover hides a range of 200-m-high
karsted limestone cones of SW-NE strike. The strikingly dissected Waigeo island is
predominated by eruptive rocks, though on the west peninsula and on the coast of
Majalibit Bay the impenetrable tropical jungle locally hides 300- to 500-m-high karst
plateaus. Gam island is almost entirely karsted (a total of 650 km2).

Numfor island is a coral-reef karst of 150 to 250 m elevation, covered by a dense
primary forest, its hydrography being indeterminate. The centres of Biak and of Supiori
island, almost completely welded with it, are dominated by tropical karst features. The
coast are made up of Quaternary corallium, the central parts consist of Neogene limes-
tones with the typical variety of landforms of rugged, tropical, forested karst regions
hiding a labyrinth of caves.

At the end of the above short review of the karst landscapes of the Indonesian
Archipelago, Table 3 is to present the essential morphologic data of the major karst
areas, a tabulation which, | hope, may help the reader draw correlations.

Limited space and incomplete references have not allowed the author to dwell
exhaustively on the matter. Large regions of the archipelago still lack basic geologic
exploration. As for the karsted areas of little economic importance, they cannot boast
of hardly any detailed information even concerning the geologically mapped sectors.
What is known about these latter is largely restricted to the knowledge of mineral de-
posits, as prospecting has not been coupled with morphologic research. (The only ex-
ception to the rule seems to be in this respect Java’s G. Sewn.) This fact is all the more
regrettable as the archipelago could be made a colossal natural laboratory, where ter-
rains of different geologic structure, different hydrographic pattern, having been karsted
for different times, should be subjected to a detailed, comparative genetical analysis
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Name of Karst region

Sinamar-Kvantan-Takung
Karst Region

Kalapanunggal Karst

Karangbolongi
unung Sewu

Gunung Sewu

Eastern Gunung Kidil

Nusa Barung

Blambangan

Bikit Badung

Nusa Penida

Northern Sumba

Sambaliung-Mangkalihat
Karst Region

Maros Karst Region

North Bonéi Karst Region

Hitu Karst Plateau

Ajamaru Karst Region

Fak-Fak Karst Region

Kumawa Karst Region

Island, ic
ST

Central Sumatra
Western Java
Central Java

Central Java, SE of
Jogjakarta

Eastern Java

Island off SE Java

Southeastern penin-
sula of Java

S peninsula of Bali

island betw. Bali
d Lombok

Sumba Island

Eastern Kalimantan
SW Sulawesi

SW Sulawesi
Ambon Island

Irian Barat
Doberai Peninsula

Irian Barat
Onin Peninsula

Irian Barat
Kumawa Peninsula

200

1300

2000

ab®o0

about
300

35

about
2300

ab900

anoo

Average peak height
absolute relative
500—900  150—300
300500 100—150
300400 100—150
300500  50—150
350450  100—150
200300 80—150
250—350  50—150
150200  150—200
200-500  100—300
500600 100—200
500—1000  150—400
300550 100—250
250—500 3080
200400 150—300
300500 100—250
10001500 300—600
1000—1400  300—500

Grigin of rodks

Carboniferous

Miocene

Miocene

Miocene

Miocene

Miocene

Miocene

Miocene

Miocene

Miocene
Neogene &
Paleogene
Eocene
Pliocene
Pleistocene
Miocene

Miocene

Miocene

cheracteristics
very hard crystalline
limestone

rather hard compact
reef limestone

rather hard compact
reef limestone

rather hard compact
reef limestone

rather hard compact
reef limestone

rather hard compact
reef limestone

rather hard compact
reef limestone

less hard stratified reef
limestone

less hard stratified reef
limestone

less hard stratified reef
limestone

hard well-karsting
limestone

compact
limestone

hard, pure
nummu

loose reef limestone

loose_crumbling coral
and shell material

comparatevely hard com-
pact limestone

comparatevely hard
compact limestone

comparatevely hard
compact limestone

Begining of

Pliocene

Early Pleistocene

Late Pliocene
Early Pleistocene

Late Pliocene
Early Pleistocene

Late Pliocene
Early Pleistocene

Late Pliocene
Early Pleistocene

Late Pliocene
Early Pleistocene

Post-Pliocene

Post-Pliocene

LPostmittel Miozan”
(Lehmann)

Early Pleistocene

Late Pleistocene

Late Pliocene,
Pleistocene

Pliocene

Pliocene

Table No. 3.

Hydrological and morpliological  characteristics

well developed subsurface cavern system,
with transient rivers

surface and subsurface runoff

well developed surface and subsurface drai-
nage

well developed surface and subsurface drai-
nage with transient underground rivers

well developed valleysystem, non-karsted
type

well developed valleysystem, underdeveloped
subsurface hydrologic system

well developed surface and subsurface

karst pinnacles with surrounding depressions 7, 44
lateau-type karst with rare cone-shaped
PP ? 7,49
hundreds of cone-shaped hills on a sloping
surface 7

th ds of karst , dolii d sur- 7,13 20, 21, 54, 55
Tace valleys 1~ coes GONES ANV 55 36,95, 31, 37, 64
34, 35, 36, 42, 51

cone- and pinnacle-shaped forms lacking,
karst features scant 7

developing serial cones without depressions 7

ol adult or developing conical forms, few
rainage system depression: 7
mainly surface runoff in deep Karst valleys flat monotonous grassy karst plateau
Y P 4 without dolines 7,2
mainly surface runoff in deep Karst valleys ~ flat monotonous grassy karst plateau
without dolines’ 7
well developed surface and subsurface savanna grown monotonous karts plateat,
rainage with dolines and some polje-like depressions 7, 40
unexjplored 7
host of isolated and contiguous pinnacles
well developed subsurface hydrologic system and horsts with vertical walls and internal 7, 58, 60, 61
depressions C
surface hydrographic system isolated or serial rounded cones 7, 60, 61
primitive surface and subsurface drainage
system karr-patterned surface of a young plateau 7, 10
mainly surface runoff rounded cones, cone reves rows with polje-
Y Tike depressions 7,50, 82
surface drainage and markedly well deve- ) ) )
loped subsurface hydrologic system Karst cliffs and rifts of high mountains 7, 50
surface drainage and markedly well deve- ) ) ) )
loped subsurface hydrologic system karst cliffs and rifts of high mountains 7, 50



under approximately the same climatic conditions (except for Irian Barat’s high-mountain
karst terrains). Such systematic géomorphologie investigations would provide plenty of
useful information not only for a better understanding of the given area, but for the
solution of many open questions of climatic karst morphology as well.

Beyond promoting the progress of science, these studies would explore possibilities

for the utilization of these vast areas and pave the road ofsocial and cultural development
of the peoples living there.
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KARSTGEBIETE IN INDONESIEN

von
D. BALAZS

Zusammenfassung

Zwischen dem Massiv Siidost-Asiens und dem australischen Kontinent ist eine gewaltige
geosynklinale Zone eingeschlossen in deren zeitlich und rdumlich sehr veranderlichen
Meeresbecken, von den alten Zeiten her, eine Sedimentmasse von mehrere tausend
Meter Machtigkeit abgelagert ist. Diese Formationen wurden durch die endogenen
Krafte, in Form von Inseln, an mehreren Stellen Uber die Meeresoberflache gehoben
und die begonnen Verkarstierungsprozesse unter dem Einfluss des glinstigen tropischen
Klimas in den karbonatischcn Gesteinen.

Der Verfasser dieses Artikels hat —im Laufe seiner Studienreise in 1964/65  mehrere
Karstgebiete der Inselwelt besucht, und gibt —teils auf Grund dieser Studien, teils mit
der Benutzung literarischer Materialien — ein Gesamtbild der gréssten Karstgebiete.
Der Aufsatz beschrankt sich auf die Inseln Indonesiens und beschaftigt sich nicht mit
den zu den Philippinen bzw. zu Malaysien gehérenden Teilen des Ostindischen Archipels.
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Die indonesische Inselwelt selbst besteht aus ungefahr 13 000 Inseln, deren Gesamtober-
flache (West-Irian einbegriffen) ungefahr 1904 000 km2 ausmacht. Aus dieser Ober-
flache bedecken die Karstoberflichen mehrere 10000 km2 (annéhernd 2—3% der
Gesamtflache).

I. Allgemeine Darlegung

1. Stratigraphie. Die dltesten, an der Oberflache liegenden, sich verkarstenden Kalksteine
stammen aus der Permo-Karbonzeit und bilden nur in Sumatra bedeutendere Karst-
gebiete. Die Kalksteine des Mesozoikums sind schon h&ufiger (hauptséchlich in West-
Irian und auf den Maluku-Inseln), gréssere Karstgebiete konnten sich aber auch in
den Gesteinen dieser Ara nicht entwickeln, zufolge der haufigen Kriistenbewegungen.
Weniger gefaltet und zerbrochen sind die ausbeissenen karbonatischen Sedimente des
Tertidrs, die grossen Karstgebiete von Java, Sulawesi, Ost-Kalimantan und West-Irian
sind in diesen jungen Kalksteinen entstanden.

2. Geochronologie und Tektonik. Die Geologen unterscheiden im allgemeinen zwei
junge orogene Phasen, den Beginn der ersteren setzen sie in die Kreide, den der letzteren
ins Miozén. Die orogenen Kréfte waren auch in der plio-pleistozdnen Zeit periodisch,
intensiv tatig und haben die Grundlagen der heutigen Karstgebiete geschaffen. Im
Pleistozdn hab es auf diesem Gebiet keine wesentlichen Klima-Veranderungen, welche
auf die Ausbildung der Karste bewirken kénnen hatten.

3. Klimatische Verhaltnisse. Die Inselwelt ist durch den Aquator in der Mitte geschnitten,
das Klima ist dementsprechend feucht und tropisch (dquatoriales Klima). Die jahrliche
Normaltemperatur ist an der Meeresoberflache 26—27°C, mit einer sehr geringen Jahres-
schwankung. Die Verteilung des Niederschlages ist —von der Lage der Inseln abhén-
gig —differenzierter, im allgemeinen schwankt sie zwischen 1000 und 5000 mm (durch-
schnittlich 2500 mm). Die 6stlichen Inseln befinden sich unter einer starken Monsun-
-Wirkung, das Jahr teilt sich auf eine Regen- und eine Trocken-Periode. An den beiden
Seiten des Aquators sind die Zeitpunkte der feuchten und trockenen Jahreszeiten ver-
wechselt (Tabellen 1 und 2). Die Klimaverhaltnisse sind fiir eine intensive Verkarstung
besonders glinstig.

4. Pflanzen- und Tierwelt. Die freiwachsende Pflanzendecke der Karstplateaus und
Hugelldnder besteht im allgemeinen aus tropischem Regengehélz, die nur auf einigen
weniger feuchten Gebieten der Kleinen Sunda-Inseln durch Savannen mit Alang-Alang-
Gras abgelost wird. Da die Erosion des tropischen Bodens auf den ausgerotteten, aus-
gebrannten Waldgebieten ein ausserordentlich rascher Prozess ist, erneuert sich an der
Stelle der aufgestorten priméren Wéldern —auch bei einem bedeutenderen Niederschlage
— nur eine niedrige, dichte, buschige Vegetation. Mit Ausnahme der dichtbevolkerten
Java gibt es keine Kulturvegetation auf den Karstgebieten (ausser dem bedirfnisslosen
Kassava). Namhafte Tiere der Tierwelt sind Tiger, Panther, Affe, Hirsch, Wildschwein,
Riesenechse, usw.

5. Hydrographie. Die Schwankung der KarstWasserspiegel ist — wegen der saisonmés-
sigen Niederschlagsverteilung — sehr stark. Uber Einsickerung und Abfluss haben wir
keine sicheren Angaben. Der Abfluss-Faktor ist brigens sehr veranderlich (25—50%).
Physikochemische Angaben der untersuchten Karstquellen: Wassertemperatur=23,3 —
—27,6°C, pH =6,8—7,3, geloste CaCO3—Gehalt= 114,2—415,8 mg/1, Karbonatharte =
=6,4—23,3 dH° (Durchschnittwert dieser letzteren: 11,0 dHO).
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6. Karstdenudation. Anhand der auf den vier untersuchten Karstgebieten gesammelten
Angaben betrdgt die durch Auflosung des Gesteinsmateriels bedingte Denudation
jéhrlich 0,083 mm, d.h. 83 m3 pro km2. Nach den Beobachtungen diirfte die mechanische
Erosion (flachenméssige Denudation) das Vielfache dieses Wertes erreichen (0,1—0,4
mm pro Jahr).

7. Morphologie. Die Ausbildung der charakteristischen Turm- und Kegelberge der
tropischen Karstlandschaft ist das Ergebnis der Tétigkeit des reichen und intensiven
Niederschlages, die Entwicklung dieser Formen steht aber auch mit vielen anderen
Umsténden in Zusammenhang (petrographische, tektonische, zeitliche und rdumliche
Faktoren), die vom Verfasser in einem speziellen Aufsatz besprochen werden. Die
beiden klassischen tropischen Karsttypen: der Kegelkarst von G. Sewu und der
Turmkarst von Maros sind nur an einigen Stellen in vollendeter Entwicklung auffindbar,
der Formenschatz des grosseren Teiles der Karstflaichen weist nur eine Ubergangs
(oftmals embryonale)-Phase auf ohne die sehenswerteren grésseren Formen. Auch fir
die hiesigen tropischen Karste ist im allgemeinen das Uberwiegen der positiven Formen
(Vollformen) gegeniiber die Depressionen (Hohlformen) charakteristisch (wenige Doh-
nen, Polje).

1. Regionale Darlegung

Der Verfasser gibt eine schematische Schilderung der grossten Karstgebiete der Insel-
welt, von Sumatra bis West-Irian. Uber diese Gebiete fiihrt er auch eine tabellarische
Zusammenstellung mit den wichtigsten charakteristischen Angaben (Tab. 3.) an.

KAPCTOBbBIE PAMOHbBI B MHAOHE3UNMU
O-p OEHELW, BAM AX

Pestome

MexXay MaccvBOM HT0-BOCTOYHOW A3UM M KOHTUHEHTOM ABCTpannu BKAW-
HMBAETCA OrpOMHAsf reoCUHKNMHAaNbHAA 30Ha, FAe B BeCbMa HEO4MHAKOBbIX MO
BO3pacTy U 60beMy MOPCKUX BacceiiHax oTnarancd A0 Hawux gHel macca OT/o-
YKEHUA MOLLHOCTbIO HECKOMbKMX ThbiCAY METPOB. JTW 06pa3oBaHMs Ha MHOMUX
MecTax OblIM MOAHATbI 3HAOTEHHbLIMW CUJamMW B BMAE OCTPOBOB Haj YPOBHEM
MOps W MOA BAUSAHUEM 61aronpuMaTHOrO TPOMMCYECKOro Kaumarta HacTynuno
KapcToobpa3oBaHne B KapbOHaTHLIX NOpoAax.

ABTOp [aHHOI CcTaTbW B TeYEHME Hay4HoW KomaHauposas! B 1964/65 rr.
NMOCETU/T HECKOJIbKO KapCTOBbIX PaloHOB apxunenara M — C WUCNOJIb30BAHUEM
3TUX UCCNEeA0BaHNA C OfHOW CTOPOHbI M C MOMOLLbIO NTEPaTypPHbIX MaTepuanos,
C Apyroil — oH faeT 0630p HamMbOMbLWINX KapCTOBbIX ob6nacTeil. PaboTa orpaHum-
4yMBaeTCA OMUCaHWeM OCTPOBOB MpuHagaexawmnx K VIH4OHe3un n He oCTaHaBM-
BaeTCA Ha MpuMHagnexawmx K ®uaMnnuMHcKMM oCcTpoBam uam K Manaie 4yacTsix
BocTouHo-NHanitickoro apxunenara. WVHAWACKWIA apxunenar cam COCTOMT U3
okono 13 000 ocTpoBoB, 06Uiasa NAowWaAb KOTopbix (BMecTe € 3anafgHbiM Mpua-
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HOM) cocTaBnseT 0koa0 1,904.000 kBagpaTHbIX KMAOMeTpoB. W3 3aToil naowagn
Ha [O/10 KapCTOBbIX paliOHOB MPUXOAUTCA HECKONbKO [ECATKOB ThICAY KM2
(okono 2—3%).

. OBWEE W3NMNOXEHWME

1. Crtpaturpausa. Camble gpeBHUE, BbIXOAALIME HA MOBEPXHOCTb U NOABeprar-
LMecs KapCTOBOW 3p03UKM M3BECTHAKWM OTHOCATCA K NEPMO-Kapb6OHCKOM cucTeme
1 06pasyloT TONbKO Ha TeppuTopun CymaTpbl 3HAMEHUTHbIE KapCTOBble 30HbI.
Me3030/iCKie M3BECTHAKM MONb3YHTCA Y)XXe 60/1ee WMPOKUM pacnpocTpaHeHUem
(rnaBHbIM 06pa3om B 3anagHoM VpuaHe M Ha ocTpoBax Manaky), HO Kakue-
HU6YAb 3HAUYNTENbHbIE KapCTOBbIE 30HbI HE MOT/IM CHOPMUPOBATLCA faXKe B Me-
3030/CKMX MOpoAax 3TOr0 BPEMEHW, WM3-3a YaCTbIX [BVMXKEHWU/ 3eMHOI KOpbl.
MeHee cknaguatbiMy U pa3apo6aeHHbIMY SBAKTCA BbIXOA4bl KAp6OHATHbLIX 0T/0-
XKEeHWA TpeTMYHOro nepuofga; 6onbliMe KapcToBble 061acTh OCTPOBOB fBa,
CynaBsecu, BOCTOYHOro KanumaHTaHa W 3anagHoro WMpuaHa pasBuBanucCb Ha
3TUX MONOAbIX M3BECTHSKAX.

2. TEONNOT'MYECKAA NCTOPUA W TEKTOHWMKA

Feonornn 06bIMHO BbIAENAOT [4BE MO/OAbIX OPOreHWYeckux asbl, Hayvano
nepBOi OHW OTHOCAT K MENOBOMY, a BTOPOil — K MMUOLEeHOBOMY nepuogy. Opore-
HUYEeCcKMe CU/bl MEPUOANYECKN WHTEHCMBHO [ENCTBOBANM M B NANO-NNEACTOLEHO-
BOE BpPEMSA U ()yHAAMEHTbI COBPEMEHHbIX KapCTOBbIX 06/nacTeil hopMUpoBanunCh
B 3TO Bpems. B nnelicToueHOBOE BPeMSA 3HAYMTENbHbIX WM3MEHEHWIA KuMmaTa
CNOCOBGHbLIX BIMATL Ha pa3BUTME KAPCTOB — Ha faHHOW nnowagn He 6bio.

3. KIMMATWYECKWE YCJ/ZIOBWNA

JKBaToOp paccekaeT apxunenar nocepeiuHe, CMefoBaTe/lbHO ero Kaumart
ABNAETCA BAAXHbIM, TPOMUYECKUM (3KBaTOpUaNbHbIA KnMmaT). CpeaHss rogosas
TemnepaTtypa Ha ypoBHe mopsa cocTaBnfeT 26—27 C°, ¢ 04YeHb Ma/nbiM F0L40BbIM
konebaHmnem. PacnpegeneHne aTMocepHbIX 0CafKOB — B 3aBUCMMOCTU OT NOMO-
XXEHUS OTAENbHbLIX OCTPOBOB — fABNseTcA 6onee AndPdepeHUMpPOBaHHbIM, OHO
Kone6netcs soobuwe ot 1000 go 5000 mm (B cpefHem okono 2500 mm). Ha BocTou-
HbIX OCTPOBax MOHCYHHOe BNUSIHWE CKa3blBaeTCsA CUbHee, roj AeAUTCa Ha AOX[-
NUBLIA M Cyxoil nepuofbl. Ha 06enx CTOpoHax 3JKBatopa Bpems HacTynieHus
BNAXXHOIO M Cyxoro nepmoaoB usmensietca. (Tabn. 1 u 2). KnumaTtuyeckue ycno-
BUA O4YeHb 61aronpuaTHbLI 418 UMTEHCMBHOIO KapCTOBOr0 npouecca.

4. PJOPA N PAYHA

EcTecTBEHHbIM pacTUTENbHbIM MOKPOBOM KapCTOBbIX MAATO U XOAMUCTbIX
penbeoB SIBNAETCA BOOOWE TPOMMYECKWIA A0XAEBOI fec, KOTOPbI CMEHSETCS
NULLIb Ha HECKONbKWUX MeHee 0Cafo0YHbIX naouiagsax ManbiX 30HACKUX OCTPOBOB
caBaHHaMW U TpaBOi anaHr-anaHr. Tak Kak 3po3usi TPOMWYECKOIN MOYBbI MPOWUC-
XOAUT 4pe3BblyaliHO ObICTPO, B pa3pyLUEHHbIX, ONajeHHbIX 061acTAX, Ha MecTe
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YHUUTOXXEHHbIX MEPBUYHbIX TIECOB — AaXKe MpU 60/MbLIOM KONUYECTBE 0CajKOB —
BOO6LLE BO30GHOBNAETCS TOMbKO HU3KWUIA, TYCTOW KyCTapHWUK. 3a WCKOYeHWeM
ryCTOHaceneHHoW $Bbl, KynbTYypHO Beretauuu B KapCTOBbIX 06/1acTAX HeT,
(B KpaliHeMm cfiydyae HeTpyZAoOemKas KynbTypa KaccaBa). CambiM 60MbLIMMMK Npej-
CTaBNAMMW hayHbl ABAAKOTCA TUTP, NaHTepa, 06e35Hbl, 0NleHb, KabaH, KOMOJ0BbIe
LPaKOoHbI, 1 .T. M.

5 TNWAPOTPA®NA

3epkano KapcTOBbIX BOf — MW3-3a CE30HHOr0 pacnpejeneHus 0cajgkm —
OYeHb M3MeHUMBO. OTHOCMTENIbHO KOMIMYEeCTBa NMpocaynBaroWnxcs ocafkoB U Be-
JINYUHbLI CTOKA Mbl HE UMEEM HWKaKUX HafeXHbIX faHHbIX. KoahduumeHT cToka
BMpOYEM OYeHb M3MeHUYMB (0T 25% a0 50%). duankoxmmmyeckas xapakTepuc-
TUKa U3YYEHHbIX KapCTOBbIX UCTOYHWKOB: TemnepaTypa Boabl — 23,3 — 27,6 C°;
pH — 6,8 — 7,3; pacTBopeHHbIit CaCO3 — 114,2 — 415,8 mr/n; Kap6oHaTHas
XecTkocTb — 6,4 — 23,3° N0 HeMeLKOl LKane) CpefHAs BeMUYMHA NocnefHel
— 11° (N0 HemeLKol LWKane).

6. KAPCTOBAA [JEHYOAUWA

Ha ocHOBaHMM cOOpaHHbIX AaHHbIX B YeTbIpeX WCCNeAO0BaHHbIX 061acTAX
Bbl3blBaHHaA BbllenaynBaHnemM AeHypauma coctaBngeT exerogHo 0,083 mm, T. e.
83 M3 Ha KM2. COOTBETCTBEHHO HabMOEHMAM MeXaHU4Yeckas 3po3usa (nnowiag-
Hasi geHygauma( MOXKEeT COCTaB/ATb B HECKO/bKO pa3 60blie faHHOW BeMYMHbI
(0,1 — 0,4 mm/rop).

7. MOP®ONOTKNA

Pa3BnTue xapakKTepHbIX ANf TPOMUYECKOro KapcTa KOoHycoob6pasHbix u 6a-
LWEHHbIX (DOPM CBA3aHO C 6O0MbLIOA BA@XHOCTbIO KAMMarta, HO (POpPMUpOBaHUe
Takux hOpM TakXxe 3aBMCUT OT MHOTUX APYTUX YCoBuMiA (MeTporpamyeckne, Tek-
TOHWYECKME, TEeOXPOHOMOrMYeckne U cTpaturpauyeckme YCnoBus), KOTOPbIM
aBTOp MNocBsALlWaeT cneymanbHyo cTaTbio. [Ba XapakTepHbIX Tuna TPOonuMyeckoro
KapcTa: ,,Kerenbkapct“ us I. CeBy u,,, TypmkapcT“ 1u3 Mapowa Habnwgarotcs
TO/IbKO O4YeHb peaKo B MOSHOM pa3BMTMW, NojaBnftoLiee 60MbWMHCTBO KapCcTo-
BbIX JOPM MOYTU BCHOAY HaxXOLWTCS B NePexXOofHON (4acTo aMOMOHaNbLHON) cTaguu
pa3BUTMSA, C OTCYTCTBMEM KakKMXx — HWUOYAb HarnsfgHbIX KpynHbiIX (opm. Ans
3[eLHbIX TPOMUYECKMNX KAapPCTOBbIX PaiOHOB TaKXe XapakTepHO BCeobliiee Npeoob-
nafaHve nonoXutenbHblX opm (PonndopmeH) Mo OTHOLIEHUIO K Aenpeccusam
(FondopmeH) (Mano AOAWH, NONLEB).

1. PETWOHA/NbHbLIA OB3OP

ABTOp [aeT CXeMaTUYECKYH XapaKTepUCTUKY CaMblX 60MbLIMX KapCTOBbIX
pernoHoB apxunenara ot CymaTtpbl 40 3anagHoro VpuaHa. B npunaraemoi um
Tabnuue cogepxarTcsa BaxHeilwne nokasaTens v gaHHole (Tabn. 3).
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KARSTREGIONOJ EN INDONEZIO
D. BALAZS:

Resumo

La autoro studis kelkajn karstregionojn de la Indoneza Insularo en lajaroj 1964/65. Li
desegnas resuman bildon pri la plej grandaj karstregionoj de Indonezio, parte lau siaj
studadoj parte lau literatirai indikoj. La aero de la Indoneza Insularo konsistanta rond-
cifere el 13000 insuloj estas cirkali 1904 000 km2 (kuné kun Okc. Iriano). El tiu ci
aero estas karsta surfaco kelkaj 10 000 kmz (c. 2—3%).

I. Generala konigo

1 Stratigrafio. La plej maljunaj, surface situantaj karstigantaj kalkstonoj originas
el la periodo karbono-permo. Nur en Sumatro ili formas pli signifajn karstregionojn.
Mezozooaj kalkstonoj estas jam plurloke troveblaj (cefe en Okc. Iriano kaj sur la Malaku-
-insuloj), séd el ili ne povis elformigi pli grandaj karstregionoj sekve de oftaj krustomovoj.
Estas malpli cifitaj kaj rompitaj la terciaraepokaj karbonataj sedimentoj. La grandaj
karstregionoj de Javo, Sulavezo, Or. Kalimantano kaj Okc. Iriano formigis sur ci tiuj
junaj kalkstonoj.

2. Geohistorio kaj tektoniko. La geologoj déterminas de junajn montkreajn fazojn:
en la kretaceo kaj en la mioceno. La montkreaj fortoj efikis période, intense ankau en
la plio-pleistoceno, tiam elformigis la fundamentoj de la hodialaj karstregionoj. Dum la
pleistoceno en tiu ci areo gravaj klimatosangoj, influantaj la karstformigon, ne okazis.

3. La klimato. Estas malseka-tropika, car la insularon trancas tra la mezo la ekva-
toro. Lajara meztemperaturo ce la marnivelo estas ¢. 26—27°C, kun minimuma sango
dum lajaro. Lajara kvanto de precipitajo lau la situo de insuloj estas inter 1000—5000
mm-oj (meze 2500 mm-oj). Sur la orientai insuloj forte efikas la musono (I-a kaj 2-a
tabelo). La klimato bonege taligas por la intensa karstformigo.

4. Flaiiro kajfaiino. La karstajn altebenajojn kaj montetarojn kovras generale tropika
pluv-arbaro, kiun nur en kelkaj regionoj de la insuloj Malgranda-Sundo ricevantaj
nemultan precipitajon anstatatias la savano, la herbo ,,alang-alang”. En la loko de elha-
kitaj au forbrulintaj arbaroj kreskas generale nur malalta densa arbusta vegetajo, car
tie la er6zi6 de la tropika tero estas rapida. En la karstregionoj kulturvegetajaro ne
estas trovebla (maksimume la modesta ,kassava”), escepte la insulon Javo. La pli-
grandmezuraj specoj de la flauro estas la tigro, pantero, simiospecoj, cevro, apro, giganta
lacerto kip.

5. Hidrografio. Lau la sezona sango de la precipitajo la karstakvoniveloj grand-
mezure sangigas. Ne ekzistas fidindaj indokoj pri la mezuro de la enfiltrigo kaj forfluo.
La koeficiento de la forfluo estas tre varia (20—50%). Fizikaj-kemiaj indokoj pri la
ekzamenitaj karstaj fontoj: temperaturo de akvo 23,3—26,7°C, pH 6,8 —7,3, malmoleco
6,4—23,3 (meze 11)° germ.

6. Karsta denudacio. En kvar ekzamenitaj karstregionoj la denudacio pro solvigo
estas jare 83 ma/km2 (0,083 mm). Lau la observadoj la mehanika er6zi6 kelkloke povas
esti multoble pli granda (0,1 —0,4 mm -jaro) ol tiu grado.
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7. Morfologio. La elformigo de tipaj tir- kaj konusformaj montoj en la tropika
karsto estas konsekvenco de la abunda kaj intensa precipitajo, séd la disvolvigo de tiuj
formoj havas ankal multajn aliajn kondicojn, kiujn la altoro pritraktas en aparta
traktato. La du klasikaj tipoj de la tropika karsto: la ,,Kegelkarst" de G. Sewu kaj la
»Turmkarst" de Maros estas nur kelkloke troveblaj en plena disvolvo. Multfoje la formoj
de la karstaj surfacoj montras mezan (ec embrian) etapon de la evoluo, sen spektaklaj
grandformoj. Estas generale tipa en la indoneziaj tropikaj karstoj la supernombro de
la pozitivaj formoj (Vollformen) kontrad tiuj negativaj (Hohlformen) .

IT. Regions konigo

La ailtoro skematike prezentas la plej grandajn karstregionojn de la insularo, de
Sumatro gis Oke. Iriano, ankai en tabelo (tab. 3-a).
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SPELEOLOGICAL OBSERVATIONS IN THE SVARTISEN
MOUNTAINS 1.

“Stable" ice-caves in the Osterdalsisen

by
GY. PALYI and CH. M. AINGER

Josvafd Research Station, Dapertment of Mir]e.ralogi/ and Geology, Technical University of
Budapest — Cambridge Svartisen Expedition, 1963. The University of Cambridge

The Svartisen Mountains, Nordland, Norway, bordered by the Glumfjord in the
north and the Meifjord in the south, lie in an area defined by the coordinates 66°30’
and 66°50' of northern latitude (hence, much of their area is beyond the polar circle
—66°32,8' of N.l.) and 13°30" and 14°20’ of eastern longitude. They are split by the
NE-SW-trending Pikhagona Valley into two subequal parts. The part lying west of the
Pikhagona Valley is called Westerdalsisen; the eastern part being Osterdalsisen. The
elevation of the Svartisen Mountains varies between 1000 and 1400 m a.s.l., the highest
peak is the Snetid (1,599 m) on the Westerdalsisen. Since the permasnow-line in this part
of Norway runs at 900 to 1000 ma.s.l., much of the Svartisen Mountains’surfae is covered
by ice, whose salients such as the Osterdalsisen glacier which will be dwelt on in the
present paper extend downslope to 200 m elevation a.s.l.

Geologically, the mountains are made up of two main rock types: 1 Caledonian
intrusive crystalline rocks of acid nature — granites for the most part; 2. Cambrian-
Silurian sediments, locally including zones of crystalline limestone or dolomite (rare).
The western part of the mountains is rather composed of the former rock type, the
eastern part of the latter.

The above information on geography and geology has been illustrated on the map-
scheme of Fig. 1plotted on the basis of (6) and (7).

The glacier Osterdalsisen s. str. issues from the ice-field of the eastern half of the
mountains. With its about 65-km2 area, the Osterdalsisen can be considered a rather
large glacier. Its source is somewhere about the line of the northern polar circle. The
glacier borders on the southeast side of the Kamplitind Peak in the south and on the
westerly slopes of the ridge (1000—1300 m) southwest of Lake Blakkvatn in the east
(862 m). In the south it strikes against the north slope of the Burfjeldet (915 m), so that
it changes its direction to the east and west. A few years ago, there was still a lake in the
western part of the mountains.
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It emptied the meltwater of the glacier into the Glomndalen Valley; the eastern part
also included a small meltwater pond, whose stream flowed into Lake Svartisvatn (75 m).
The number of glacier tongues radiating from the western tip of the glacier is consider-
ably greater than the number of those radiating from the eastern tip. Now the situation
has somewhat changed. Various workers (2—4) — L1ESTOL (5) in the first place —
have observed that nowadays the glacier has been markedly receding, owing to which
the level of the west-side lake has risen extremely high, threatening with breaking the
glacier tongue and crashing down to the Svartisdal Valley. To prevent this, a tunnel was
driven between the west-side lake and the eastern glacier tip in such a way that the level
of the west-side lake could be considerably lowered. The tunnel has been diverting the
meltwater collected by the west-side lake into Lake Svartisvatn this way. As a result,
the drainage of the west-side lake to the Glomndalen has been eliminated, the more so,
a part of the Glomndalen’s brook has changed its direction of flow — owing to the very
intensive erosion —so that now it also empties into the west-side glacier lake.

Fig. 2. Typical cross-sections of the ice-caves of the Osterdalsisen

During glaciological investigations in this region a rather remarkable phenomenon
was observed, for which the peculiar geologic setting of the area has been responsible.

The mountain slope forming the west border of the above-mentioned Osterdalsisen
glacier is made up of strata with a direction of dip of 44' and an angle of dip of 12°.
Owing to this distinct stratification of the rock, the barren slope has been benched with
steps 1to 10 m high. Since the direction of flow of the Osterdalsisen is subperpendicular
to the edge of the benches, the rather fast-moving ice does not fit tight ot the rock sur-
face, leaving triangular spaces unfilled between the benches and the basal face of ice.
This is illustrated by the photograph of Fig. 2 and 3.

The resulting ice-caves extend far beneath the ice-flow, their length attains
30 to 60 m. They offer an unusual scenic beauty, as they are illuminated through
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the ice sheet. Since the ice sheet grows
gradually thicker as one penetrates deeper
into the recesses of the caves, the light
will continuously change its colour, dis-
playing all shades from lightblue through
dark-blue to dark violet.
On the ice roof of each cave you can
sej distinct markings left on the flowing
ice by the accidents of the edge of the
preceding “step™. These “profiles” of
sliding are eloquent illustrations of the
genesis of the caverns being considered.
Classification of the described ca-
verns is rather puzzling.
The individual syntheses of the rele-
vant literature, e. g. (12, 13), usually dis-
cuss only the caves known as ice-caves,
i.
permanent ice-fill. Speleological objects
of this kind have an extensive literature
(1, 8—15) and the physicometeorological
and geophysical processes involved in
their formation have been discussed in
detail — occasionally, by using very ela-
borate mathematical techniques (1). The
relevant literature has, however, neglect-
ed the caverns developed within, or close
Fig. 3. Entrance to a cave in the Osterdalsi_sen to, the glaciers, caverns which differ from
The arrow on the broken-off ice block points  {he apove-mentioned ones by their being
to an anorak (to indicate the scale) .

walled, partly or completely, by the ice

representing an autochtonous sediment.
Hence, it is these caverns that should be called ice-caves. The scarcity of the speleological
knowledge of these caves is due to the fact that they continually change their shape and
may vanish and re-appear. Thus they cannot even be considered quasi-stationary pheno-
mena. This is the very respect in which the above described caves differ from the com-
mon caverns, partly or completely walled by ice.

The above short discussion has aimed —owing to the unfortunately reduced time of
on-the-spot observations — merely at raising the problem. The reason for which we have
held it necessary to call attention to these formations has been our belief that their tho-
rough examination may help in solving some glaciological problems such as ice movement,
plasticity, paths of travelling of meltwater, etc.

Summary

In the Osterdalsisen glacier of Nordland, Norway, the benched structure of the rock
and the superimposed ice-flow have given rise to well-defined caverns. They differ from
the caves forming within the glaciers, first of all, by their distinct shape. In a discussion of
these caves of geologic control the authors draw attention to the necessity of the speleolo-
gical investigation of caves of this kind —walled partly or completely by ice.
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SPELEOLOGISKE OBSERVASJONER | SVARTISEN
| “Stabile" breis-huler i Osterdalsisen

av
GY. I. PALYlI —C. M. AINGER

Sammenfatning

I breen Osterclalsiseny tilhorende isfeltet Svartisen i det norske fylket Norland,
danner det seg ganske godt definerte huler avgrenset av fiellmassens trappeaktige for-
masjon og breisen. Disse huler skiller seg fra de hulene som dannes i breene, forst og
fremst p& grunn av deres relativt godt definerte form. | forbindelse med beskrivelsen av
ishulene som er blitt til tilfeldig gjennom omréadets geologiske utforming, onsker for-
tatterne a peke pa nodvendigheten av speleologiske undersokelser av slike og lignende
hulerhelt eller delvis avgrenset av is.
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SPELAOLOGISCHE BEOBACHTUNGEN IM
SVARTISEN-GEBI RGE

. “Stabile” Gletscher-Eishthlen am Osterdalsisen

von
GY. PALYI —C. M. AINGER
Zusammenfassung

Am Gletscher Osterdalsisen des Eisfeldes Svartisen der norwegischen Provinz Nord-
land bilden sich durch die treppenformige Formation der Gesteine und durch das Eis
des Gletchers begrenzte, ziemlich gut definiert Hohlrdume. Diese Hohlrdume unterschei-
den sich von den Gletschern ausgebildeten Hohlen vor allem durch, ihre gut definierten
Gestalt. In Zusammenhang mit der Bekanntmachung der durch die geologische Forma-
tion der Gegend zufallig zustande gekommen Eishéhlen wollen die Verfasser den Leser
auf die Notwendigkeit der speldologischen Untersuchung solcher und &hnlicher
teils oder véllig durch Eis begrenzten — Hohlen aufmerksam machen.

CNENEONOIMYECKUWUE HABNIWAEHWA
B IToPAX CBAPTWMUCEH

I. ,CTabunbHble NeAHNKOBbLIE MeLlepbl B NefHUKe Ha IcTepaanbCcuceHe
MAOb N Ab. - AWHTEP, U M
Pestome

B negHunke ScTepphanbCuceH nefsaHoro nons CeapTUCEH B HOPBEXCKOWN MPOBUH-
umn HopgnaHpg obpasoBanncb JOBOJ/IbHO XOPOLWO BbIP@XEHHbIE MYCTOTbI, Orpa-
HWUYEHHble YCTYNOOBPa3HOW (hopmauneil TopHbIX MOPoA W NbAOM fefHUKa. ITK
NyCcTOTbl OT/INYAIOTCA OT Mewep B flefHMKAX B NepByK oyepefb CBOMMU OTHO-
CUTENbHO YeTKMMK (hopmamm. Mpu onucaHny NegHNKOBbLIX MneLiep 0hOpMAEHHbIX
reofiornyeckoin opmaunein paioHa cny4valiHO, aBTOPbl XOTenn 6bl 06paTUTH
BHMMaHWe Ha HEOOXOAMMOCTb CMENe0N0rM4Yeckoro MCcnefoBaHns Takux u ToMy
Nofo6HbIX MeLep, OrPpaHUYEHHbIX YaCTUYHO WU MOMHOCTLIO /IbAOM.

SPELEOLOGIAJ ESPLORADOJ EN LA MONTARO
SVARTISEN

I. “Stabilaj* glacigrotoj en la glaciaro Osterdalsisen
GY. PALYl —C. M. AI NG LER
Resumo

En la glaciaro Osterdalsisen de la glacikampo Svartisen, situanta en al provinco
Nordland de Norvegujo, elformigis bone difineblaj kavoj limitaj de la stupareca formajo
de la stonajo kaj de la glacio de la glaciaro. Tiuj kavoj malsamas disde la grotoj kreigintaj
en la glaciaroj unuavice pro sia relative bone difinebla formo. Konigante la glacigrotojn
hazarde elformigintajn pepre de la geolégia formajo de la cirkauajo, la autoro volas aten-
tigi pri la neceseco de la speleologia ekzamenado de tiaj kaj similaj grotoj limitaj parte aii
tute de glacio.
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SPELEOLOGICAL OBSERVATIONS IN THE
SVARTISEN MOUNTAINS, II.*

Underground hydrologic system of the Pikhagona Valley

by
GY. PALYl —CH. M. AINGER

Josvafd Research Station, Department of Mineralogy and Geology, Technical University of
Budapest — The Cambridge SvartlsenCExpte)d_lélon — 1963, The "University of Cambridge,
ambridge

The Svartisen Mountains are essentially made up by Cambrian-Silurian crystalline
sediments, associated in the northern Svartisen Mountains with Caledonian eruptive
—mainly granitic - rocks. The eastern Svartisen Mountains practically are of sediment-
ary nature as a whole. Interlayered in the sedimentary “mica-schist group” are also crys-
talline limestone beds of the same age.

Because of the good water solubility of crystalline limestone, v,ell-advanced manifes-
tations of karsting occur even in these relatively thin layers. Karstification has given rise
to remarkable cave passages (Larslwllet 2300 m, Gronligrotten 1500 m (3, 14, 15, 20),
Setegrotten 1500 m (6, 9) etc.). Some of them are typical examples of the liability of limes-
tone to karstification. The Setegrotten is, for example, developed in an oblique limestone
interlayer within a body of crystalline sediments, both its bottom and ceiling are represent-
ed by the crystalline rock, the sidewalls are of limestone. The longitudinal section of
this cave is a aquitc regular rectangle resting on the longer dise. Thus the limestone body
has been completely dissolved from its lower boundary up to the upper. Similar profiles
can also be observed in some streches of the Gr. nligrotten  the only cave reclaimed for
tourists in the area. Besides the subhorizontal limestone beds, some vertical ones can also
be observed, e.g. in the Pikhagona Valley under discussion.

The caves are rather young, though the problem of their genesis is still unsettled.
Most plausible is the hypothesis of HORN (7—9), who. relying on his experience concern-
ing the Spitzbergen (4, 13, 19, 21, 22) suggested their formation to have begun in the
Last Glaciation. As observed in the Spitzbergen, if the width of the ice sheet is greater
than 400 m, good heat insulation by the ice may cause the temperature of the underlying
rock to rise above o C even in an area where the mean annual temperature is well below
this figure. Consequently, melt water may provoke karstification even under the ice

*]. GY. PALYI, C. M. AINGER, Karszt-és Barlangkutatas 5, (1963), p. 63. Budapest
1967. Bibliography: 18.
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sheet. A pre-glacial origin is not plausible, owing to inconsistancy with the position of the
contamporaneous base level, a post-glacial date of formation is in turn cancelled by mor-
phologic arguments. Thus, HORN'S assumption of possible of karstification under an
ice sheet seems quite plausible. This theory is suggested by the exploration of some caves
of Lapland, north of the Svartisen Mountains, in areas made up of limestones of the same
age and behaviour (1, 2).

The Pikhagona Valley splits up the Svartisen Mountains into two subequal parts
—a western, and an eastern part (Fig. 1). The Valley extends southwestwards, for about
20 km from Lakes Lower and Upper Torskaltvatner to Lake Glomnvatn. About the axis
of the Valley stretches a crystalline limestone zone, where surface width varies between
10and 100m, averaging about 20 m. In the initial stade of incision of the valley the mechani-
cally and chemically little resistent limestone zone may have played an important role
as a quickly submerging base level. At about one km from Lake Glomnvatn, in the broa-
dening end of the valley, the limestone zone changes its direction from NE-SW to NW-SE
and reaches Lake Glomnvatn on his western shore, giving rise to a karst spring of high
yield (10,000 1/min). After the bending of the limestone zone, the slope of the valley be-
comes suddenly steeper, doing away with the difference in elevation (about 150 m)
between the middle and lower stretch of the Pikhagona Valley and Lake Glomnvatn within
1 km distance. From Lake Glomvatn, on, the limestone zone trends southwards. Beside
the aforementioned Karst spring, Lake Glomvatn is fed by the Osterdalen brook and by
waters running down the north and west slopes of the Burfjelet (about 5,000 to 10,000
1/min). In recent years the amount of water entering the lake has decreased, as the melt-
water of the Osterdalsisen glacier has now been drained —as mentioned in the authors’
former paper (18) — by an artificial tunnel emptying into Lake Svartisvatn. By the way,
after the tunnel had been opened, the upper course of the Osterdalen brook changed its
direction and has entered the lake tapped by the tunnel. The water drained from the
Glomnvatn flows into a huge open sink-hole on the west shore of the Lake and, after
travelling for some 700 m underground, it reaches again the surface at the limestone-
crystalline contact. The sink-hole readily swallows all water drained at an average rate of
15 to 20,000 liters a minute. At snow-thawing, the amount of water entering and leaving
the lake must be of course, multiple of this figure. The sink-hole is obviously unable to
drain this enormous amount of water; therefore, a surface spill-way has been built,
which diverts surplus water to the point where the underground channel is exposed. In
earlier years the surface spill-way was in action almost continuously, but since the drifting
of the tunnel its draining action has been restricted to the periods of heavy rains. All these
circumstances permit to conclude that though the average water loss of the lake may pass
through an underground gallery of considerable length, this channel is almost constantly
full of water over much of its length. Hence, it would be very difficult for a speleologist to
explore it, the more so, as the temperature of water is very low —from +4° to +6°in
summer.

In the limestone zone running up to the western shore of the lake, marked amounts of
water accumulate, as proven by the high yield of the large spring at the lake shore. Since
a number of watercourses of different size empty into the limestone zone over the whole
length of the valley, on-the-spot observations alone justify the supposition that the lime-
stone zone forms a coherent, well-outlined karst channel system, whose point of entering
the surface is the karst spring near Glomnvatn. Our investigations in the Pikhagona Valley
were based on this hypothesis, which we unfortunately could not verify by tracer tests,
although such tests would yield an absolute proof.
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Fig. L Map-scheme of the Pikhagona Valley and its region

1 Turel with water flow, 2. Water flow, 3. Lake, 4. Supposed underground water flow
and cave, 5. Icefield, 6. Crystallyne limestone of Cambro  Silluran age, 7. Steep rocks
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Explorers (8, 9, 11, 12) who penetrated the rifts of the limestone zone of the Pikha-
gona Valley discovered and described a number of caves there. Two of them, in the middle
stretch of the valley, have been named Pikhagona caves by HORN (8, 9). They were
explored but for a very short distance, so they must have been given little concern (9).

The first point, where —as found by the authors —one can penetrate from Lake

Glomnvatn into the cavern labyrinth of the Pikhagona limestone zone, lies some 500 m
west of the western shore of the lake, its elevation being 220 to 230 m a. s. 1 After descend-
ing a rift on the slope there, we entered, through a short (8 —10 m) side-tunnel, the active
branch of a well-penetrable cavern system trending approximately westwards, apparently
toward the karst spring on the lake shore. On the bottom of the cave there is a brook of
high discharge (about 7,000—8,000 1/min), whose loud purl can be heared even on the
surface. Although we could not find any interesting stalactite or stalagmite or coating in
the cave, its walls did not look barren, for they have everywhere showed the most diver-
sified limestone features, apparently due to dissolution. Phantastic configurations
—unusual for students of stalactito-stalagmitic caves —and snow-white colour make them
extraordinarily decorative. The variety of dissolution-carved forms seems to outmatch
even the wealth of dripstone forms. The photograph made under rather substandard
conditions (with an exposure of several minutes at the light of a selfmade torch) is to
illustrate a portion of a wall of this kind (Fig. 2). In this place the cave entrance was ex-
plored for some 100 m both up- and downstream. Farther exploration has been handic-
apped by the necessity of wading in an unusually cold water (about 4°C). The average
width of the passage is from 15to 2 m,
its average hight varies between 4 and g8 m.
Communication of explorers in the cave
requires rather great precaution because
of the unusual brittleness of the alients
and of the locally rather unsteable scree
heaps.

Tracing the limestone zone farther
on, we could identify the next penetrabel
entrance with the cave described as Pik-
hagona No. 1 by HORN (9). The bottom
of the tunnel is, here too, made use of by
an underground brook. The discharge
here is lower than in the preceding tunnel
stretch (about 3,000—4,000 1/min). The
size of the tunnel is also smaller (width
1—15, height 2—5). Its habit is quite
similar to that observed in the former
entrance. The wall ornaments here seem
to be somewhat less varied in shape. The
entrance lies at some 500 to 700 m off
the bend of the limestone zone (Glomn-
vatn). This stretch of the cave labyrinth

] _ Fig. 2. Channel portion with
aissolution-carved features in the cave
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was explored for some 60 to 70 m both up- and downstream. Farther advance is not
hindered in either of the two directions.

Going farther on the limestone surface, practically lacking a soil cover, we can almost
continuously hear the noise of the brook underground. After going for some additional
2 km, we encounter another entrance, through which wecan penetrate into an underground
channel similar to the secondmentioned one in every respect. For some 60 to 70 m up-
and downstream no obstacle to farther penetration was encountered, but we had to stop
exploration for lack of time. This entrance cannot be exactly identified with HORN’S
Pikhagona No. 2 (9), as this author mentions the presence of a huge boulder above the
entrance. Nota bene, we could not find a boulder like this anywhere over a distance of
10 km away from Lake Glonmvatn.

Going farther on the surface of the limestone zone, one can still hear the gurgle of the
underground stream. Some additional 3.5 to 4 km away, an additional entrance was
discovered. On our route to this point we already saw a number of sink-holes which had
been swallowing minor streams (a maximum of 1001/min) as they reached the boundary of
the limestone zone. Their waters have obviously joined the underground stream, but the
sink-holes —some of which were dry at the time of our observations (August, 1963) —
were too small to be penetrated by a man. In the afore-mentioned place, however, there
is an active sink-hole of marked size, in which a brook of about 2,000 to 3,000 1/min.
discharge draining the east slope of the valley vanishes with a waterfall of some 9 m height.
The channel can be readily seen even from the surface, but because of the marked reen-
trants of its walls here we could not descend into the cave, for lack of proper equipment.
The underground continuation of the stream can be traced for a few 100 meter away from
the sink-hole, by listening to its gurgle. The channel seems to be narrower here than over
the preceding stretch.

All in all, we can conclude that in the crystalline limestone zone of the Pikhagona
Valley, an underground channel of a uniform hydrologic system extends for at least 6 km
up to Lake Glomnvatn, a gallery which must be accessible to man for much of its length,
as shown by information available to us. For lack of time and equipment, we could,
however, not fully warrant this hypothesis, but all what has been mentioned above seems
to readily suggest that the underground channel system being considered is much longer
than the longest known cave of Norway (Larshullet, 2300 m (9)J An additional remark-
able feature of this cave labyrinth is the extraordinary abundance of dissolution-carved
forms. Though far from being the most beautiful of all the caves of Norway the authors
have seen so far (Gronligrotten, Setegrotten, Laphullet, Pikhagona), it seems to be charac-
terized by the greatest variety of forms. The only thing which might jeopardize its becom-
ing a tourists’ attraction after being reclaimed, is its somewhat out-of the-way situation.

Now let us summarize the most striking peculiarities of the cave, which we consider
worth of mention.

Because of the geotectonic setting of the Pikhagona Valley, this cave labyrinth occurs
within a unusually narrow limestone zone, rather close to the surface, so that the karst
phenomena of this subarctic region can be advantageously studied in the cave.

The apparently —almost fully —corrosional nature of the cave may provide excel-
lent scope for investigations into corrosion processes. Considering the almost complete
lack of soil cover (10), corrosional nature is rather astonishing, but the marked britleness
of dissolution-carved features indicates preparation to subsequent wearing away by
mechanical action.
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The complete absence of dripstones, coatings, and stains is in line with our earlier
remarks as to the role of the soil cover in the formation of speleological products (16, 17)
as well as with the conclusions of MARKO (10) concerning the relationship between soil
cover and agressiveness of infiltrating waters attacking calcium carbonate sediments.

The omnipresent benches will provide sound information to start with for a detailed
study of the genesis of caves.

Finally, the authors are aware of that the present paper has failed to provide an
absolute proof of the presence of a coherent cave system. In the near future, however,
efforts will be made toward this goal.

The authors feel greatly indebted to the University of Cambridge; the Department of
Mineralogy and Geology, Technical University of Budapest; the Norsk Polarinstitutt;
Professor Dr. F. PAPP (Budapest); Dr. TORE GJELSV1K (Oslo); Dr. OLAF LIESTOL
(Oslo), and Mr. WILF H. THEAKSTONE (Sheffield), without whose help the present
work could not have reached completion.

Summary

During exploration of a limestone zone running along the axis of the Pikhagona
Valley, Svartisen Mountains, Nordland, Norway, the authors recognized that this zone
represent a coherent karst hydrologic system including an underground labyrinth penetr-
able by man for some 6 km distance. The described labyrinth must be one of the longest
cavern systems of Norway.
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SPELEOLOGISKE OBSERVASJIONER 1 SVARTISEN

Il. Om det underjordiske hydrologiske system i Pikhagonadalen

av
GYULA PALYlI — C. M. AINGER

Sammenfatning

| forbindelse med undersokelsen av kalkstens feltene i aksen til Pikhagonadalen

(Svartisen, Norland, Norge) har vi fastslatt at det finnes en enhetlig karstmannsystem,
hvis huler —av ca. 6 kilometers lengde — danner et sammenhengende system som er
gangbart av mennesker.

Det beskrevne system er etter all sannsynlighet det lengste hilesystem i Norge.

SPELAOLOG1SCHE BEOBACHTUNGEN
IM SVARTISEN-GEBIRGE

H.Cber das unterirdische hydrologische System des Pikhagona-Tals

3 von
GY. PALYlI — C. M. AINGER
Zusammenfassung

Im Laufe der Untersuchungen des Kalkstein-Streifens in der Achse des Pikhagona-

Tals (Svartisen-Gebirge, Nordland, Norwegen) haben wir festgestellt, dass sich in dieser
Kalkstein-Formation ein einheitliches Karstwassersystem befindet, dessen Gang — in
einer Lange von 6 km —ein auch fiir Menschen gangbares, zusammenhangendes unter-
irdisches System bildet. Das hier beschriebene System ist, aller Wahrsheinlichkeit nach,
das langste Hohlensystem Norwegens.
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CNENEONOIMYECKWE HABNKAEHWA B TOPAX
CBAPTWCEH

Il. O nogseMHON MAPONOrNYECKOH CUCTEME A0/NHbI MUKXAroHa

NMANOb W Ab. - AWHIEP, U M
Pe3tove

B npouecce nccnefoBaHuii nosica U3BECTHAKOB, PacnofiOXEHHOro B OCU [0-
nuHbl TukxaroHa (ropel CeapTuceH, nposuHuma Hopgnavg, Hopserus) astopbl
NPULLAN K 3aKNH0YEHUIO, YTO B JaHHOM (opMaL MM HaXOAUTCS CNNOLWHasA, eaUHHasA
cucTemMa KapcTOBbIX BOJ, MOA3EMHble XOAbl KOTOPOWN SABAAKOTCA MNOCTYMHbLIMU
4enoBeKy B MPOTSKEHHOCTM 0KOMAO 6 KM. OnucaHHas cucTema [O/MKHa ObiThb
camMOil ANWHHON MewepHOn cuctemoi Hopseruu.

SPELEO LOG IAJ ESPLORADOJ EN LA MONTARO
SVARTI SEN
I1. Pri la subtera akvosistemo ce la valo Pikhagona
GY. PALYl — C. M. AINGER
Resumo

La ekzamenado de la kalkostono-strio situanta en la akso de la valo Pikhagona
(montaro Svartisen Nordland, Norvegujo) rezultigis, ke en gi havas lokon unueca karst-
akvo  sistemo, kies pasejo formas c. 6 km-ojn longan  ankau de homo ireblan —kohc-
ran subteran pasej-sistemoj. La priskribita sistemo estas tute certe la plej longa grotsis-
temo de Norvegujo.
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COMPLEXOMETRIC DETERMINATION OF MAGNESIUM
IN THE PRESENCE OF LUMINOL (3-amino-phthalic-acidhvdrazide™
INDICATOR

by
GY. PALYI

Technical University of Budapest, Research Station of the Mineralogical and Geological
Department, Josvafo

Application of chemiluminescent indicators is of the greatest importance in deter-
mining such solutions where assessing of final limit on the basis of colour change is
impossible because of the turbidity of the solution or its own colour. Another possibility
for application is in resolving such analytical problems, where determinations are to be
accomplished in poor light of varying intensity. Nowadays problems arise mainly in the
field where on-the-spot analyses are made. They are faced in carrying out the local in-
vestigations of underground streams or filtrating subsurface waters (karst-waters a and
/o, analyses progressively acquiring greater importance in karstwater research and in the
examination of karst-water resources (3, 4, 8 —10).

The latest observation of SZARVAS, KORONDAN and RA1SZ (11) is that, in the
presence of luminol indicator — because of its metal-catalyzed oxidation — the Ca2+,
Sr2+ and Ba2+ ions are of great importance in field analyses of karst-waters. Considering
that in determining changes in hardness, Mg2+ ions could also be of importance in the
analyses of karst-waters, it was essential to examine how the method of SZARVAS et al.
could be applied in the determination of Mg2+ ions. In the following we are accounting
for our results.

Experimental part
Materials

1 0.01 m MgSC>4.7Hz20 solution, from p. a. MgSo4.7bbo .

2. The factor of 0.01 m Comp/exon Il solution (p. a. Reanal) was adjusted with Erioch-
rome black T. indicator in 0.01 m MgSC>4.

3. 0.1 % solution of luminol*.

* The luminol indicator was made available by DR. EVA BANYAI, assistant professor
of the General Chemistry Department of the Technical University of Budapest.
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4. 3% of H202 solution (dissolved from 30% p. a. H202).
5. 4 m NH4OH dissolved from p. a. ce NH40OH.

6. Karst-water from the Kistohonya source of Josvaf6. The Ca+ Mg content was deter-
mined with the measuring solution Complexon 111 in the presence of Eriochrome black T.
indicator.

Experimental results

In the course of our experiment, we found that the determinations of Mg2+ ions could
be done easily with a solution of Complexon I, in a quantity of 0.01 m.

The determination was performed by using the method of SZARVAS et al. and the
change of the indicator could be readily observed.

For the experiment, we put a solution of 1to 25 ml of 0.01 m MgSO04 in a titrating
retort and we added a quantity of 0.01 m Cu (II) complexonate solution to it. After, we
added an equivolume of 4 m of NH4OH solution to the sample, 1to 3 ml of 0.1 % luminol
and at last 5to 10 ml of a 3 percental H202 solution. This prepared solution was titrated
till the bluish luminescence disappeared. The data concerning the accuracy of the deter-
minations are given in Table I.

Table 1.
0.01 m MgSUs 0.01 m Complexon v
measurement 111, decrease ml) V)2
f= 1,000 (ml) f= 1,000 (ml)

10.00 9.99 +0.01 0.0001
10.00 9.95 —0.03 0.0009
10.00 9.65 —0.34 0.1156
10.00 1031 +0.32 0.1024
10.00 10.20 +0.21 0.0441
10.00 10.11 +0.12 0.0144
10.00 9.65 —0.34 0.1165

Mean value: 9.98

Calculated from the quadratic errors, the standard deviation for 95 per cent is +0 46 ml,
that is the relative standard deviation for 95 per cent is %4.6 %.

The results from Table I. are of experiments carried out at room-temperature (20° C).
As the field studies in the caves are made with karst-waters at temperatures between s and
12°C, we carried out some experiments to see wether or not the temperature affected the
determination. Titrations at a temperature of 15°, 10°and 5°C showed, that determinations
at 10°C could be done satisfactorily but at 5°C the change became indistinct and the
reaction —the clue of the experiment —was markedly slowed down (Table I1.).

We carried out experiments with a cold karst spring (the Kistohonya spring of Josvaf6)
to determine its Ca+M g content. The results were in agreement with those reached in the
presence of a Eriochrome black T. indicator (Table II1.).
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Table 1I.

Temperature 0.01 m MgSo04 0.01 m Complexon
measurement, 111. decrease,
f- 1.000 (ml) f=1.000 (ml)
15 10.00 9.75
15 10.00 10.11
15 10.00 10.02
10 10.00 9.56
10 10.00 9.91
10 10.00 9.98
5 10.00 8.70
5 10.00 8.20
5 10.00 11.02
Table lII.
0.01 m Complexon
Measurement of spring 111. decrease
water* f=1.000, in the presence

of luminol (ml)

25.00 9.35
25.00 9.44
25.00 9.34
25.00 9.14
25.00 9.48

Mean value: 9.35

We determined the indicator-error, this was found to correspond to 0.20 ml 0.01 m
of Complexon /// solution. This value was adjusted in connection with the above results.

Finally, we can conclude that the oxidizing decomposition of hmiinol in the presence
of Cu2+ ions, followed by the phenomena of chemiluminescence (1, 2, 11) is catalyzed,
along with Ca2+, Sr2+ and Ba2+ ions, by the Mg2+ ions, too. The presence of copper ions
—as was proved with a solution devoid of Cu2+ —is indispensable even for Mg2+ ions.

The author holds it for his pleasant duty to thank Prof. Dr. F. PAPP and Geologist
L. MAUCHA for their useful advices. Dr. E. BANYAI for the luminol indicator, she
kindly gave to him, and P. BENKO student of chemical engineering, for his participation
in the research work.

* Titrating with a 0.01 m factor=1.000Complexon Il solution in the presence of Erioch-
rome-black T. indicator, the mean value of five measurements is 9.39 ml decrease.



Summary

A complexometric process for the determination of Mg2+ ions in the presence of the

luminol indicator was developed. Combined with taht proposal by SZARVAS et al.
for the Ca2+ ions, this method makes it possible to determinate the changing hardness of
karst waters (Ca2+ + Mg2+) and is applicable in geochemical field observation of subsur-
face water systems.
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KOM PLEXOM ETRISCHE BESTIMMUNG DES MAGNESIUMS
IN ANWESENHEIT EINES LUMINOL
(3-Amino-Phtalsdure-Hydrazid) INDIKATORS

von
GY. PALYI

Zusammenfassung

Wir haben ein komplexometrisches Verfahren zur Bestimmung von Mg2+-lonen in
Anwesenheit eines Luminol-Indikators entwickelt. Diese Methode — mit der fur die
Ca2+-lone ausgearbeiteten Methode von SZARVAS und seinen Mitarbeitern kombiniert
-ermdglicht die Bestimmung der veranderlichen Harte (Ca2+ 4- Mg2+) der Karstwasser
und kann —bei der chemischen Untersuchung an der unterirdischen Wassersysteme an
Ort und Stelle —vorteilhaft angewendet werden.

KOMMNMNEKCOMETPMYECKOE ONPEAENEHMWE
MATHNA B MNMPUCYTCTBUUN NYMMHONBbHOTO
MHOWKATOPA (3-AMWHO-®TANNEBA 4
KNCNOTA-TUWAPA3NA)

Ob. MANbN

Pestome

ABTOp pa3paboTan KOMMNIEKCOMETPUYECKMIA MeTO 415 ONpefAeneHns NOHOB
Mg2- B NPUCYTCTBUM NYMUHONBHOTO MHAMKATOPa. [aHHbIi MeTo — B COYeTaHWM
Cc paspaboTaHHbIM Ans WHoB Ca+ meTogom CapBalla U ero co-aBTOpOB — fenaeT
BO3MOXHbIM OMpefeneHne N3MEHUNBOI XECTKOCTI KapcToBbIX BOA(Ca2+ + M g 2+)
M MOXET BbIFOAHO NMPUMEHSATLCA A5 XMMUYECKOTO UCCNEeL0BaHNsA CUCTEMbI NOJ-
3eMHbIX BOJ, B MONEBbIX YC/0BUAX.

KOMPLEXO METRIA DETERMJNO DE MAGNEZIO
EN CEESTO DE LUMINOL

von
GY. PALY1

Resumo

La autoro faris kompleksometrian procezon por determini Mg2+jonojn en ceesto de
la indikilo (indikatoro) “luminol”. Kombinita kun la propono de Szarvas kaj de la ceteraj
koncerne Ca2+jonoj, tiu ci netodo donas ebion por determini la sangigantan malmolecon
de la karstakvo (Ca2+ + Mg2+) kaj estas aplikebla ce geohemia esploro de subteraj
akvosistemoj.
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CONTRIBUTION TO THE ORIGIN OF “EXCENTRIC?”
CONCRETIONS

by
F. CSER and L MAUCHA

Josvaft Research Station, Department of Mineralogy and Geology, Technical University for
Building Industry and Transport, Budapest

Helictites, the so-called “excentric” concretions, were discovered early in the history
of speleological research (1). They were regarded as rather unfrequent phenomena, but
recently have been found not to be rare at all. They are present in most of the karst caves.

In Hungary helictites were first found in the Béke-cave at Josvaf6 (2). Later on, a
number of these concretions were encountered in the Vass Imre-cave and the Kossuth-
cave at Josvaf6, and in the Szabadsag-cave at Egerszdg, too.

Discoverers of the Meteor-cave at Bodvaszilas and the Rakdczi-cave at Bodvarako
found plenty of helictites there. Based on our theory presented in this paper, we could
find a lot of helictites in the Baradla-cave as well.

We have started a study on the mechanism of formation of these concretions because

of their frequent occurrence in the Hungarian caves and of the contradictions in relevant
literature references.

On the basis of morphologic and crystallographic investigations, the helictites can be
referred to the following types:

Type /. These formations are needles sticking out of the wall and the ceiling of the
cave. They are often zig-zagged (Fig. 1., 2.). Crystallographic investigations have shown
their being single calcite crystals or polycrystals grown together. Their end — the peak
of the calcite rhombohedron — is pointed. Their cross-section is mostly a triangle or,
in the case of thicker formations, a deformed, rounded triangle. They are mostly colour-
less and transparend and never contain capillaries inside. The axis of the concretions
is axis c of calcite. Helictites of this type are encountered on the walls of separate caverns
with a slow, rising air-current (Fig. 3., 4.).

Type 2. White, frequently opalescent claspers, bent usually upwards (Fig. 5., 6.
and 7.).

Their cross-section is often irregular, but sometimes triangular. They always contain
capillaries inside. They are calcite crystals and the orientation of axis c is always that

of the capillary. They occur along cracks (Fig. 8.), stalactites, tubed stalactites, and other
concretions in caves (Fig. 16.).
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Fig. /. Needle-like helictite, type 1 Vass Imre-cave, Josvafo

Fig. 2. Needle-like helictite, type 1 Rakoczi-cave, Bodvarako



Fig. 3. Settlement of helictites, type 1.
Vass Imre-cave, Jésvafo

Fig. 4. Settlement of helictites, types 1
and 2. Vass Imre-cave, Josvafo

Fig. 5. Capillary containing helictite, type 2.

Réakoczi-cave,

Bodvarako
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Fig. 6. Capillary containing helictite, type 2.
Vass Imre-cave Josvafo

Fig. 7. capillary containing helictites type 2. Rakéczi-cave, Bédvarako



Fig. 8. Settlements of helictites, type 2.
Vass Imre-cave, Josvafo

Type 3. White, transparent stalac-
tites without an inner capillary or tube
(Fig. 9., 10.). They are composed of
single calcite crystals of circular cross-
section. A water drop is hanging on
their tip having one or two faces. The
crystallographic axis ¢ does not always
coincide with the direction of growth.
Helictites of this type occur on thin
bridges, on the lower portion of balda-
chins, mostly in upper corridors, where
the air-current is intensive.

Type 4. These formations are com-
plex. The majority of helictites belong
to this type. The base of such a helictite
is, as a rule, like types 2 or 3, but growth
is rather similar to that of type 1 (Fig.
11, 12. and 13)).

Fig. 9. Helictite, type 3. Vass Imre-cave. Josvafo
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Fig. 10. Settlements of helictites, type 3. Vass Imre-cave, Josvafo

Fig. 11. Settlement of combined formations. Fig. 12. Settlement of combined formations.
Vass Imre-cave, Josvafo
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Morphology of settling and habit of helictites were studied by photographic methods.
Angles of inclination were measured by reflexion goniometer. The etch splits after
etching with 10% acetic acid and the split patterns have been studied under polarization
microscope with a magnification of 100 x.

The concretions contain Mg (0—2%) and traces of Ba, Sr, Fe, Si and Al, like the
water dropping from the stalactites does. This analysis was done by spectroscopic met-
hods (3).

X-ray analyses showed that the examined concretions contained no aragonite.

The results of observations on field and of laboratory experiments have been com-
pared with information from literature references and on these bases an attempt has
been made to find the most probable explanation of the phenomenon. A short rewiev
of recent literature on helictite formation will be given below.

PRINZ (1) and TROMBE (5) have pointed out that the helictites contain a lot of
lattice defects. These have been regarded to initiate irregular growth. VIEH MAN (4)
found that the air-current had a marked effect on the formation of bent concretions.
JAK.UCS (2) tried to explain this phenomenon by the effect of water spirting out of
cave wall under high pressure. Others attempted to explain this phenomenon by the
effect of bacteria (7). GEZE (6) and VIEH MAN (4) interpreted the formation of helic-
tites by the capillary effect.

The cave walls cannot be regarded as culture media for organisms, the less so the
upper, dry, parts of the walls, where helictites can mostly be found. Thus it is doubtful
whether the effect of bacteria is significant.

The role of the air-current cannot be considered a main effect, as the orientation
of the needles, etc. is very diverse even within a single settlement (Fig. 13.).

The presence of dislocations is due
to growth and cannot be responsible
for curvature, as will be shown later in
this paper.

Capillary effect has been referred
to by various authors as the main agent
producing helictites. Relying on the
works of GEZE (6) and VIEHMAN
(4), we can summarize two versions of
this theory as follows.

According to VIEHMAN, there is
a monomolecular film of karst water
on the surface of a helictite and it can
be removed by capillary action. Since
capillary force is much greater than the
force of gravity, the film may also move
upwards, giving rise to helictites (4).

Fi%.[ 13 ) )
Settlement of combined concretions.
Vass Imre-cave, Josvafo
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GEZE proposed that the wall of a cave is full of capillary tubes in which there is a
very slow water-current. At the tip of such a tube no water-drop can be formed because
of the low rate of water movement. Therefore, crystals will grow at the tip of the tube
which will grow longer this way (6). The curvature of the concretions is determined by
crystal growth.

Let us make some mathematical investigation into these theories. Fig. 14.

Let us assume that a fissure in limestone contains a karst water layer h cm high. This
latter is in communication with the cave room through a capillary tube / cm long, having
a radius of r cm. Since r is short, it can be written in terms of the Hagen-Poiseuille law:

2AP
w 6 /Il r4 [cm3sec- 1 (1
where w  =The outflow velocity of diffusing water [cm3sec !].

NP~ pressure loss due to friction [dyn cm-2]
1 =viscosity of water at 11°C=L4 10-2 [gem-1 sec-1].

Under stationary conditions we can write
AP=P/i+Pc,
where Ph is hydrostatic pressure,
Ph  =(>gli [dyn cm-2]
and Pc is the pressure caused by capillary force,

Pc = iry [dyn cm 2].

Thus
<yl rd4+2r3y

w 81/ [cm3 sec ] 2

where C= density of water=1 [gem 3,

g = gravitational acceleration =
9.81 [cmsec-2],

y = surface potential between
limestone and water = 74
[gsec-2].

Using these numerical values, we
obtain:

7.6 r4A+ 132
87.6 1 3 /x]%cnvsec-l]. (3)

Fig. 14. _ _
The modell of capillary and its measures
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In the case of r=10%2 the hydrostatic pressure does not dominate up to A=103
cm (10 m). In our caves no coherent water body higher than 10 m can be supposed to
exist. Equation (2) is valid only for laminar flow which, however, is the most probable
case.

Since the observed diameters of capillaries were much less than 0.1 mm (10 2cm),
the hydrostatic pressure cannot be responsible for the rate of yield at the tip of the capil-
lary. So the effect suggested by JAKUCS cannot play any important role in the formation
of helictites.

The water having been oozed through the capillary runs in all directions on the
surface around the tip of the capillary. This spread must be asymmetrical, because the
force causing the spread of water is the vectorial sum of the capillary force and the force
of gravity. So the upper part of the surface will not be wetted as much as the lower.
The rate of deposition of CaCO3 is controlled by the rate of diffusion of CCb from the
solution.

According to the law of diffusion.

(4)

dn . . S
where - Z—= number of moles of CCb leaving the layer in unit time in [molesec-1],

D = overall diffusion constant of CO2 in water and air in [cmZec_1],
= difference in concentration of COz2 between the solution and the air surround-
ing it, [molecm-3],
thickness of the layer in [cm].
surface of the layer in [cmZ].
The diffusion constant in the gas phase is comparatively high with respect to solution,

so that calculation may be restricted to the aqueous phase.
After integrating:

~
n

©)

where //0 number of CO2 moles in the solution at 0 time in [moles],
/) number of CO2 moles in the solution at T time in [moles],
d thickness of the layer in [cm],
V = volume of the layer in [cm3,
DJ  diffusion constant of CCb in water in [cmZec"]].

If &5 be the time needed to decrease the concentration of COz2 in the solution to
its half and if D\ =1.16 10“6(8), the following result will be obtained:

r.8=5.9 10° d2 [sec]. (6)

It is obvious that for a layer less than 102 cm thick, the rate of deposition is very
high. It is very difficult to imagine that a monomolecular layer of solution could transport
any large amount of CaCO3 to the top of a helictite.

The distribution of the probability of deposition, represented by the amount of
CaCOs3 around the tip of a capillary, is shown in Fig. 15. The rate of deposition is higher
on the lover side than it is on the upper side, so that the helictite tends to bend progressiv-
ely upwards (Fig. 16., 17.). By analogy, this effect has been termed “‘volcano effect”.
Helictites of this kind belong to type 2.

91



Nevertheless, surface capillarity may pro-
duce depositions of CaCOs. These belong to
type 3.

The water oozing down the baldachins form
drops. This water may not be supersaturated, since
it contains only a small amount of Ca(HCO3)r.
It may evaporate into the air-current, and CaCO3
will deposit on the ceiling. This water migrates
through capillary action on the surface of a
helictite and accumulates at its tip (Fig. 18.).

The formation of helictites of type 1 cannot
be explained by the above mechanism.

The question can be answered on the ground
of analogy. Icicles and stalactites are so much
the same. Helictite needles resemble hoarfrost.
The authors have attempted to demonstrate that
possible subaerial deposition may result in the
production of helictites.

The Tyndall phenomenon in the caves is well
known. If we use a well-focussed lamp, we can see
a lot of lighting points in the light-beam. These
are minute drops of karst water. These drops are

Fig. 15. The distribution of deposition
probabilities around the capillary

very great in number, as shown by
measurements of Ca2+ and Mg2+ con-
tents in the air of the Béke-cave at
Josvaf6. Air is like an aerosol.

Water does evaporate in the caves
despite the presence of water-drops in
the air. We observed that on the glass
surface of our instruments held for some
time in the caves, water drops were
precipitated, and evaporated then in a
few minutes. This points to the seem-
ingly antagonistic fact that the air is
not completely saturated with water
vapour in spite of containing plenty of
droplets.

Fig. 16. Deposition due to volcanic effect.
Vass Imre-cave, Josvafo
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Fig. 17. Deposition due to vo/cahic effect. Vass Imre-cave, Josvafo

To account for this observation, we
have calculated the time necessary for
the complete evaporation of a water-
drop having a radius of cm. Water
concentration in the air is Co at large
and Cs close to the drop —tempera-
ture —controlled saturation concentra-
tion. The concentration gradient res-
ponsible for diffusion iszIC. Eq. (7) is
used for calculation.

dn
7
dz ( )
The number of water moles evapo-
rated is
= _{ELEQ:LQ_g i y acl J1
n, 3N [moles], (7a)

Fig. 18. Deposition due to outercapillarity.
Vass Imre-cave, Josvafo
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where rp original radius of water drop, in [cm],
r eventual radius of water drop at T time, in [cm],
0 — density of water, in [gem-3],
M = molecular weight of water, in [gmoles-1].

The number of water moles diffusing through the gas phase is

4 (x—)3m 4 (x—)3m
ng ( 32 ) (Cs-Co) (~~6~) AC moles (8)
where x = radius of a sphere, where concentration in the air is Co, in [cm].

Since ni=ngf we obtain for r the following results:

Kx-rp
K-1

r— [em],

YACM.

9
Since/=4 r2nt after substituting in Eq. (7), we obtain

where K =

ﬂo-*)3

(Kx-rp)2 dx = —Ddz 9)

The Eq. 9 can be solved by step-by-step integration.
This will yield the following result:

9

where Q contains AC in the form of

. 1 3, 3(K-1)  3(K-i)2 1
A k(K-1)  2%2 *2 Ic3 K-\

D — diffusion constant of water in the air (0.102 cm2sec-1 according to (8).

(The decrease of water-vapour pressure due to the increase of concentration has
not been taken into consideration.)
Using this correlation, we obtain the following result

r=1.67 10er2sec at 90% rel. hum. (10)

All these calculations are valid for 10°C.
Since the rate of sedimentation of drops (Stokes law) is

Vr=\22 104 r2cm sec-1,

a water drop having a radius of 10-2 cm remains in state of floating in the air for an
hour, and its rate of settling is as low as 1[cmsec-1] (at 95% rel. hum.).

The karst water contains some 400 mg of CaCO3/I, thus a drop having a radius
of about 10-2 cm contains about 1013 molecules of CaCQs. If this is completely pre-
cipitated, a crystal of about 10-// size will be formed. This is the lowest crystal size of
a substance as soluble as CaCO3 that will precipitate from a drop of less than 10-2
radius, so that the drop remains a supersaturated solution. Should the value of r diminish
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Fig. 19. Helictite deposited
by aerosol effect,
Rékoéczi-cave, Bodvardkd

to one tenth of the initial figure, so during evaporation the vapour tension of the
solution will decrease by 10% and evaporation will no longer continue even at a
relative humidity of 90%! These water drops will go on floating in the air. The Tyndall
phenomenon permits to recognize drops having radii of about 10~3to 10 5cm.

When a drop touches the wall, CaCO3 will immediately precipitate. Since the rate
of growth of a calcite crystal is greatest along axis c, oriented needles will grow on the

wall (Fig. 19, 20. and 21.).

Drops dispersed in the air are
mostly electrically charged. The cave
is an electric conductor, so that the
interior of the cave is a field free from
potential. The electrically charged par-
ticles moving in this field can precipitate
on the surface of all salients issuing
drops into the field. This effect may
play an important part in the deposition
of drops on the tips of helictites. The
formation of helictites belonging to type
1can be accounted for by this pheno-
menon.

We have attempted at making he-
lictites grow by this mechanism. Con-
ductor needles have been built on the
wall of the cave, and the increase of
weight of the helictites has been measur-

Fig. 20. Deposition due to aerosol effect,
Vass Imre-cave, Josvafo
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Fig. 21. Deposition due to aerosol effect,
Rakdczi-cave, Bodvarako

plastic

90 V battern

Fig. 22. Frame for the experimental study
of growth helictite
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ed (Fig. 22., 23.). The measurements are being carried on. Observations concerning
the growth of natural helictites have also been continued.

In Fig. 24. and 25. it can be readily seen that the needles grow very quickly. Fig.
24. was photographed in November 1964, Fig. 25. in April 1965. The difference between
the two figures is considerable, though they cannot be held for sound evidence to warrant
the above theory.

The effect being considered has been termed “aerosol effect”, the resulting helictites
— “‘cave hoar".

The above theory is not inconsistent with any natural law. It is very plausible but
requires to study the magnitude of the effects involved.

Fig. 23. Instrument for studying the growth of type 1 Helictites in the cave
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Fig. 24. The growth of needles like helictites. Shot was made on November 12. 1964. Vass
Imre-cave, Josvafo.

mm

Fig. 25. The growth of needles like heIictitesJ. ,Sho]E"vvas made on April 4. 1965. Vass Imre-cave
Osvafo
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BEITRAG ZUR GENESE VON EXZENTRISCHEN
KONKRETIONEN

von
F. CSER — L MAUCHA
Zusammenfassung

Die exzentrischen Bildungen (Heliktite) konnen —auf Grund ihre morphologischen
und kristallographischen Eigenschaften — in drei Hauptgruppen geteilt werden. Wir
haben festgestellt, dass die in der Literatur, bezuglich des Wachstumsmechanismus der
Heliktite verdffentlichten Theorien die Entstehung der Heliktite nicht gentigend erkléaren
kénnen. Die Kappilar-Theorie wurde einer mathematischen Priifung unterworfen und
es ist nachgewiesen, dass die Entstehung der eine innere Kapillare enthaltenden Bil-
dungen auf Grund dieser Theorie begriindet werden kann. Das oberflachliche Sicker-
wasser bringt —durch eine langsame Verdampfung —die keine Kapillare enthaltenden
Heliktite in Form von massiven Stalaktiten mit Kreisquerschnitt zustande. Wir konnten
die Bildung der keine innere Kapillare enthaltenden, nadelférmigen Formationen auf
Grund von Analogien erklaren. Es wurde mit der Hilfe einer mathematischen Analyse
nachgewiesen, dass in der Luft der Hohlen das Vorhandensein eines stabilen Aerosols
mdoglich ist, und diese Heliktite aus dem im Aerosol geldsten Kalziumhydrokarbonat
ausscheiden.

K BOMNMPOCY ®OPMUWUPOBAHINA
OQKCUEHTPUYECKUX CTAXEHUN

®. YHEP - J1. MAYXA

Pestome

JKCUEeHTPUYHbIE 06pa3oBaHMA (FreNMKTUTbI) NoApa3faensTCcs Ha OCHOBaHMM
CBOMX MOPMOMOrMYECKMX U KpucTanaorpauueckux 0co6eHHOCTeld Ha Tpu oc-
HOBHble Tpynnbl. ABTOPbl YCTAHOBUAW, 4TO ONyG/MKOBaHHble B NMTepaType
TEOPUMN OTHOCUTENIbHO MexaHW3Ma pocTa reIMKTUTOB He MOTYT Y/0BNeTBOPUTENb-
HO 00BACHMTL (hOpMUPOBaHWE MocnefHMX. ABTOPbl MOABEPrnM MaTeMaTnyec-
KOMY MCC/ef0BaHMIO TeOpUio KanuansapHOCTM M MnokKasanu, 4To ob6pasoBaHue
UMEKLMNX BHYTPEHHIOK KanunisapHOCTb 06pa3oBaHMiA MOXeET 060CHOBbLIBATLCA
3TOi Teopueid. lMpocaumBatouimecs BOAbI C MOBEPXHOCTM MeANEHHbIM Mcnape-
HWeM CO03[al0T NJOTHble CTaNakTUTOO6Gpa3Hbie TEAUKTUTbLI, 6e3 KanuanspHoii
CTPYKTYpPbl ¥ C KpyrabiM cevyeHneMm. OdopmaeHne UTNOBUAHBIX, He COAepXaLinx
BHYTPEHHeN KanunnsipHoi CTPYKTYPbl 06pa30BaHMil MOXeT 06bACHATLCA Ha OCHOBE
aHanoruun. o pe3ynbTatam MaTteMaTM4ecKOro aHanmM3a aBTOpPbl MOKasanu, 4To
BO3MOXHO MPUCYTCTBME B BO3AYXe MeLiep CTabUAbHOTO a3po3ons U 3TW TefnK-
TWUTbl OCaXAalTCA U3 PAacTBOPEHHOrO B a3po30/e BukapboHaTa Kanbuusa.
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PR1LA ORIGINO DE EXCENTRAJ STALAKTITOJ
F. CSER - L MAUCHA
Resumo

La ekscentraj stalaktitoj (heliktitoj) estas divideblaj en 3 cefajn grupojn, lad iliaj
morfologiaj kaj kristalografiaj proprecoj. Ni konstatis, ke la teorioj pri la mehanismo
de kreskado de la heliktitoj publikigitaj en la literaturo priskribas nekontentige la estigon
de la heliktitoj. Matcmatike ni ekzamenis la kapilaran teorion de la kreskado kaj de-
monstris, ke la estigo de la formajoj havantaj kapilaron estas motivebla laii ci tiu teorio.
La senkapilarajn stalaktitformajn heliktitojn havantajn dikan rondéan transversan sek-
cajon estigas la surfaca tralikiginta akvo per malrapida vaporigo. La estigon de la nad-
losimilaj senkapilaraj formajoj ni klarigas surbaze de analogeco. Per matematika analizo
ni demonstris, ke en la grota aero povas trovigi stabila aerosolo, kaj ci tiuj nadloformaj
heliktitoj solidigas el kalciohidrokarbonato solvita an aerosolo.
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AUSWEIS DER GEZEITEN-ERSCHEINUNGEN
DES KARSTWASSERSPIEGELS

von
L MAUCHA

Josvafdcr Forschungsstation des Geologischen Katheders der Technischen Hochschule
der Bauindustrie und des Verkehrs.

Fragestellung

Die eingehende Ermittlung der Gesetze der Karstwasserbewegungen ist eine der
schwersten Aufgaben der hydrogeologischen Untersuchungen, Innerhalb dieser Auf-
gaben steht noch die Klarung vieler Fragen vor uns (5, 9, 17). Fur die Schwierigkeiten
ist es charakteristisch, dass eines der Grundprobleme der Karsthydrologie, unter anderem,
auch noch heute mit der Aufnahme der die Karstwasserspiegel-Schwankungen beein-
flussenden Faktoren verbunden ist.

Auf unseren Karstgebieten ware fir die Losung der Grubenwasserhaltung und der
damit zusammenh&ngenden Probleme der Trinkwasserversorgung eine genaue und
verlassliche Prognose der mit der Drainierungen verbundenen Karstwasserspiegel-
-Schwankungen erforderlich. Dagegen stellt, besonders hinsichtlich ihrer praktischen
Durchfuhrung, auch die Bestimmung der Menge des Versickerten Niederschlages not-
wendigerweise schwere Probleme dar, wenn es um sich grissere Gebiete handelt (5). In
diesem Fall wére aber die Beriicksichtigung der stérenden Nebenerscheinungen besonders
berechtigt. Der Mechanismus der den Karstwasserspiegel beeinflussenden Luftdruck-
verénderungen ist aber auch bis heute noch nicht gentigend geklért. Auf diesem Gebiet
wurden einige annehmbare Messungen nur beziglich der Grossenordnung des Einflusses
und des Zusammenhanges der Vorzeichen der Verénderungen durchgefiihrt (8). Dennoch
flhrte die friihere Anrahme der lunisolaren Einwirkungen (16) erst in den letzten Zeiten
zur Feststellung der bedeutenden Grdsse der Erscheinung, zu den ersten direkten (8)
und indirekten (14) instrumentalen Beobachtungen.

Die Frage des Einflusses des lunisolaren Effektes auf den Karstwasserspiegel wurde
bis zur jlingsten Zeit —wenn diese Frage Uberhaupt sich stellte —als ein Problem von
zehnter Ordnung behandelt. Im Laufe der Untersuchungen des dynamischen Gleich-
gewichts des Karstwasserspiegels hielten wir ndhmlich, oft konventionell — fiir den
Einfluss der Luftdruckverdnderungen alle zweitrangig kleine Differenzen, die die Ord-
nung der Berechnungen, die voraussichtlichen Werte der bisherigen Vormeldungen
gestort haben. Die Auswertung der Bedeutung dieser Frage wird in dieser Arbeit gegeben.
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Die Bedeutung des Thema wird aber bereits dadurch hervorgehoben, dass wir unsere
Untersuchungen nicht mit vorbedachter Absicht angefangen haben, sondern, dass diese
Erscheinungen, merkwirdigerweise von sich selbst in den Vordergrund getreten sind.

Die Entwicklung des Problems

An der Josvaf6er Forschungsstation fithren wir seit den Jahren 1963—1965 instru-
mentale Ergiebigkeitsmessungen im Rahmen der kontinuierlichen Beobachtung der Karst-
wasserbewegungen bei den Quellen Nagytohonya und Lo6fej durch*. Unsere Wahl fiel
vor allem auf die obengenannten Karstquellen darum, weil es schon vor dem Beginn
der Untersuchungen bekannt war, dass diese natlrlichen Drainierungen auch akli-
matische Fluterscheinungen hervorrufen. Andererseits war es auch klar, dass die gros-
seren, sprunghaften aklimatischen Ergiebigkeits-Verdnderungen mit der Téatigkeit der
unterirdischen Saugheber Zusammenhéngen (10, 13, 15.) Auf Grund der wéhrend
der drei Jahren der Untersuchungen der Quelle Nagytohonya und wahrend der 22 Mona-
ten der Untersuchungen der Quelle Léfej erhaltenen Angaben ist es uns gelungen diese
Annahme auch logisch und durch Modellversuche zu bekréftigen (1, 12, 13).**

Im Fall der beiden Karstquellen stellte es sich heraus, dass die Ergiebigkeits-Kurven
der Saugheber-Ausbriiche mit scharfem Bruch der jeweiligen Basiskurve entsprangen.
Und in der Zwischenperiode der Ausbruch-Maxima setzt auch eine um eine Grdssen-
ordnung kleinere, gleichfalls aklimatische Durchfluss-Pulsation ein.

Im Laufe der Untersuchungen an der Quelle Nagytohonya wurde festgestellt, dass
die Saugheber-Ausbriiche dieser Quelle mit einem Speicher-Saugheber-Mechanismus in
Zusammenhang standen und die zwischen den Ausbriichen wahrnehmbaren Durchfluss-
-Pulsationen nicht von der Saugheber-Tétigkeit verursaht sind. Dagegen werden sowohl
die Ausbriiche der Lofej-Quelle, als auch die den Ausbriichen regelméssig vorangehen-
den Durchfluss-Abnahmen und die Durchfluss-Pulsation durch das aus drei Einheiten
bestehende Saugheber-System hervorgerufen.

In Tabelle 1 legen wir zusammenfassend die charakteristichen Angaben der Ergiebig-
keit, der Ausbriiche und der Pulsationen der Quellen Nagytohonya und Loéfej vor.

Vom Anfang an war die Tatsache widerspruchvoll, dass die zwischen den aufein-
ander folgenden Ausbriichen feststellbaren Zeitrdume bei einer gleichbleibenden Grund-
ergiebigkeit sehr oft nicht einmal annéhernd gleich sind. Gleichzeitig beobachteten wir,
dass die Anfangspunkte der Ausbriiche merkwirdigerweise zu oft auf 6, 12, 18, 24 Uhr
fielen. Da es bei der statistischen Bearbeitung der Angaben festgestellt wurde, dass 33%
der Anfangspunkte der Saugheber-Ausbriiche bei der Quelle Nagytohonya und Léfej in
den obengenannten Zeitpunkten stattfand, kam es zur Annahme, dass die statistisch
6-stindige Einsatztendenz auf Gezeiten-Erscheinungen des Karstwasserspiegels zu-
rickzufuhren sei. In diesem Zusammenhang haben wir schon im Herbst 1965 darauf
hingewiesen, dass im Falle des Karstwasserspiegels mit einer Gezeiten-Erscheinung von
einigen Zentimetern — als Funktion der lunisolaren Einflisse — zu rechnen ist (14).
Da an der Tagesoberflache die kiirzeste Zeit, binnen welcher bedeutende meteorologische

_ * Diese Untersuchungen werden mit der Zusammenarbeit der VITUKI durc_hgefuhrt,
mit der Kombination der Wasserstand-Registrierinstrumenls Metra und des linearen Uberfalls.

** (ber den Betrieb der Karst-Saugheber und ihre Konstruktion werden wir in einer ande-
ren Abhandlung berichten.
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Ergicbigkeits-Angaben

Nagytohonya-
Quellc
1.10. 1963— 1.10.
1966

Lofcj-Quelle

1.1. 1965— 1.10.

1966

Dimensionen

Minimale Ergiebigkeit 1500 50 Lit/Min.
Durchschnittliche Ergiebigkeit : 7670 780 Lit/Min.
Maximale Ergiebigkeit: 50000 5400 Lit/Min.
Angaben der Ausbriiche:

Beobachtete Amplitude der SN

Ergiebigkeits-Schwankungen : 2000—15 000 100—2500 Lit/Min.
Durchschnittliche Zeitdauer: 22,2 30 Stunde
Durchschnittlicher Maximum -

Uber der Grundergiebigkeit: 5000 3000 Lit/Min.
Durchschnittliche Durchflussmenge 4700 340 3
Durchschnittliche Zeitdauer des

Einstands des Maximums nach 55 0,5 Stunde

dem Anfangspunkt:

Einstand der Nachschulter oder der

sekunddren Spitze nach dem 125 15 Stunde

Anfangspunkte (Mittelwert):

Durchschnittliche Haufigkeit: 84 36 Stundenweise
Durchschnittliche maximale ;

Haufigkeit: 56 12 Stundenweise

Pulsationsangaben 700 200 Lit/Min.

Maximale Ergiebigkeits-Differenz:

Wirkungen zur Geltung kommen kdnnen, 24 Stunden betrégt, schien es wenig wahrschein-
lich, dass die Verdnderungen des Oberflache-Klimas die Bewegungverhaltnisse der
Karstwasser binnen 6 Stunden beeinflussen kdnnten. Das rhapsodische Auftreten der
Ausbriiche, das auch bei gleichbleibender Ergiebigkeit bemerkbar war, zeigte, dass auch
ein, regelmassig auftretender, aber bisher wenig bekannter &usserer Faktor — ausser
dem einsickernden Niederschlag  eine wichtige Rolle in der Regelung der Ergiebigkeit
der Karstwasser, d.h. in der Steuerung der Ausbriiche spielt.

Die Vorassetzungen des Nachweises

Die Vorstellung, dass in den Karstwasserspiegel-Schwankungen eine lunisolare
Einwirkung zur Geltung kommt, ist nur eine nétige, aber nicht geniigende Begriindung
der auffallenden, statistisch 6-stiindigen, periodischen Ausbruchstendenz.

Unserer Meinung nach, ist zum Nachweis des Problems die Erfiillung einer Zahl
von Postulaten noétig, die tber die Verkettung der Wechselwirkungen zwischen den die
Gezeiten-Erscheinungen des Karstwasserspiegels, bzw. ihren Mechanismus zustande
bringenden wichtigsten Erscheinungen ein liickenloses, und widerspruchfreies kausale
Gesamtbild geben kénnen.
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Mit Rucksicht auf diese Erwdgungen kdénnen wir die Gezeiten-Erschcinungen des
Karstwasserspiegels nur im Fall der Erfullung folgender Bedingungen fur objektive
Realitaten halten:

1 Unsere Grundvoraussetzung kann aus irgendeinem der bekannten Effekte
des auf die Erdoberflache wirkenden Gezeitcn-Einflusses auch auf theoretischen
Wege abgeleitet werden.

2. im Zusammenhang mit den Karst-Saughebern ist es nachweisbar, dass
diese auf die Einwirkungen der im Karstwasserspiegel angenommenen Mikro-
-Gezeitenerscheinungen oft durch Ausbriiche reagieren kénnen.

3. Von den Ausbriichen der den KarstWasserspiegel anzapfenden Saugheber-
Karstquellen ist es theoretisch und allgemein nachweisbar, dass die grésste zeit-
liche Haufigkeit der Anfangszeitpunkte — mit unseren Grundbeobachtungen
Ubereinstimmend — statistisch 6, 12, 18, 24 Uhr zu erwarten ist, und diese Zeit-
punkte den hé&ufigsten Zeitpunkten der Hochstfluten des Karstwasserspiegels
entsprechen.

4. Die Anfangs- oder Umschlags-Zeitpunkte der den Karstwasserspiegel
senkenden Karstquellen (die Anfangspunkte also der den Ausbriichen der Léfej-
Quelle vorangehenden Minimumkurve) stimmen mit auffallender zeitlicher
H&ufigkeit mit einem der Grenzwerte der unter des kosmische Einwirkung sich
verdndernden terrestrischen Gravitations-Feldstérke (berein.

5. Die Haufigkeit des auf Mondtage umgerechneten Auftretens der Ausbruch-
Anfangspunkte verdndert sich parallel mit den Mondphasen so, dass diese H&u-
figkeitskurve bei Neumond und Vollmond ein Maximum, beim ersten und letzten
Viertel ein Minimum aufweist.

6. Die Gezeiten-Erscheinungen sind auch unmittelbar in den Beobachtungs-
quellen des Karstwasserspiegels nachweisbar, mit periodisch auftretenden Schwan-
kungen von 5—10 cm.

7. In der Ergiebigkeit jeder den KarstWasserspiegel senkenden Karstquelle,
tritt im mittleren Ergiebkeitsbereich (wenigstens in der Zeit des Neumonds
und des Vollmonds) eine, durch die Ebbe, oder durch die Flut hervorgerufene,
regelmédssige Schwankung in allen 12 Stunden auf.

8. Da die erste Bedingung sich nur in dem Fall erfillen kann, wenn die
Gezeiten-Erscheinung der festen Erdkuste die Gezciten-Erscheinung des Karst-
wasserspiegels indirekt, durch Litoklasen-Pulsation hervorruft, sollen, im Fall der
Richtigkeit unserer Grundvoraussetzung, aie Gezeiten-Erscheinungen der festen
Kruste, in den Zeitpunkten der lunisolaren Grenzwerte, eine massbare Ausdehnung
oder Einengung der Querprofile der den vertikalen Litoklasen entlang entstande-
nen Karstgange (H6hlengange) zustandebringen.

Untersuchungen zum Nachweis der Gezeitenerscheinungen des Karstwasserspiegels

Im Zusammenhang mit der Bedingung 1 lassen sich folgende Feststellungen machen :
Auf Grund der Angaben der Messungen und durch logischen Weg ist es nachweisbar
dass wir den realen Mechanismus der Gezeiten-Erscheinungen des Karstwasserspiegels
in der direkten Einwirkung der Gezeiten-Erscheinungen der festen Kruste suchen missen.
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Dies umsomehr da weder der unmittelbar auf das Wasser cinwirkende lunisolare Effekt,
noch die aus dem atmosphérischen lunisolaren Effekt stammenden LuftdruckVerande-
rungen eine entsprechende Karstwasserspiegel-Schwankung zu verursachen vermdgen
die so hervorgerufene Ergiebigkeit-Schwankungen auf den Umschlag der unterirdischen
Saugheber eine Wirkung ausuben (2, 3, 6, 7, 11, 13)). Mit Ricksicht auf diese Erkennt-
nis, kann die Gezeiten-Erscheinung des Karstwasserspiegels, nach Gréssenordnung, auf
Grund folgender Ausfiihrungen richtig gedeutet werden:

In kenntnis der lunisolaren Anziehungskrafte kann die grésstmogliehe Deformation
der Niveauflache des Gravitationsraums auf 563 mm geschatzt werden (4). Die maxi-
male Deformation der dem Stahl ahnlich harten festen Kruste folgt der Deformation
der Niveauflachen nur in 60%, das heisst, die in der festen Kruste sich entwickelnde
maximale Fluthéhe kann auf einer Viertel-Aequatordistanz (10 000 km), infolge der
Massenumlagerung auf 338 mm geschatzt werden (7). Da die Fluthdéhe der Gezeiten-
Erscheinung vom gegebenen Masstabe in der festen Kruste ausschliesslich durch eine,
von der horizontalen Materialwanderung freie, elastische Deformation erkl&rt werden
kann, mussen wir bei Ebbe und Flut mit der Verlangerung oder der Verkirzung der
Viertel-Aequatordistanzen rechnen. Der maximale Wert dieser Pulsation ergibt sich
auf Grund der Rechnungen als -f 266 mm. Die Dichte der in den Flut-Zustand geratenen
festen Erdkruste nimmt infolge der Volumenzunahme ab, was sich im gegebenen Krusten
abstand durch die Offnung der vertikalen Litoklasen realisieren kann. Im Fall der Ebbe
der Erdkruste ist der Gegenteil dieser Erscheinungen zu erwarten.

Fur das Karstgebict von Aggtelek bekommen wir eine reale, d.h. 10 Zentimeter
betragende Karstwasserspiegel-Fluthéhe nur dann, wenn wir annehmen, dass sich ein
Karst wasserspeicher unter dem durchschnittlichen Karstwasserspiegel in einer maxi-
malen Tiefe von 300 m auf unserem Gebiet befindet, und gleichzeitig die vertikalen
Bruchlinien des raumlichen Litoklasennetzes der 10—20 m dicken Zone (die sich Uber
dem durchschnittlichen Karstwasserspiegel befindet) ein 50-metriges in einer Breite von
1 cm, Netz bilden*.

Ein, flr die Untersuchungen der Bedingung 2. geeignetes Tatsachenmaterial geben
die eingehenden Bearbeitungen unserer Grundbeobachtung, in Abbildungen 1 und 2,
die die Kurven der Haufigkeit der Ausbruch-Anfangspunkte, der Umschlagpunkte, der
Ausbruchs-Gipfelpunkte, bzw. der Anfangspunkte des Nachschulters der Nagytohonya-
und Lofej-Quellen binnen einer Stunde Zeigen.

Auf Grund der breitesten Maxima der Ausbruchs-Anlangspunkte und der Um-
schlagspunkte ist es annehmbar, dass die Saugheber-Ausbriiche durch die Flutwellen
der unterirdischen Wasserstrdme hervorgerufen werden, obwohl ihre 6-stiindige Periode

*Die Annahme eines 50-metrigen vertikalen Litoklasennetzes stimmt gut mit der Wirk-
lichkeit uberein, weil die horizontalen Hohennetze der Umbegung von Aggtelek einem beinahe
50 m langen vertikalen Bruchliniennetze entlang ausgebildet sind. Die Annahme der maximalen
300 m Tiefe des Karstwasserspeichers scheint ebenso real zu sein, da auf Grund der Durch-
schnittstemperatur des Quel lenwassers und der statigraphischen Verhaltnisse die Anwesenheit
eines ungeféhr 300 m tiefen Karstwasserspeichers im Raume des Karstwassersystems der
Quelle Nagytohonya wahrscheinlich ist. Dieses Modell gibt auch vom Gesichtspunkt der
Porenraumverhéltnisse eine reale Annéherun?, wenn man annimmt, dass das 50-metrige
\ertikale Litoklasennetz in der gegebenen Tiefe, horizontal, in jeden 5 m von 1cm dicken
Rissen_durchgezogen ist, und, wenn wir im durchschnittlichen Karstwasserspiegel in einer
Méchtigkeit von 10 cm, im 50-metrigen Netz eine 50 zentimetrige Durchschnittsbreite
annehmen, In diesem Fall ist der durchschnittliche Porenraum 0,5%.
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vorlaufig noch widerspruchswoll scheirt. Nach der experimentellen Ermittlung der komp-
lizierten Saugheber-Struktur der Léfej-Quelle wurde eindeutig nachgewiesen, dass das
dreifache Saughebersystem auch zur systematischen Wahrnehmung der in dem Wasser-
zufluss auftretenden, einer Zunahme von 10—30 1/Min. entsprechenden Flut-Mikro-
wellen geeignet ist. Im Fall des Ein-Speichermechanismus der Nagytohonya-Quelle
sichert die Wasserdurchlassigkeit der Grenzflache des Speicher-Hohlraums eine gleiche
regelméssige Empfindlichkeit, weil bei einer mittleren Ergiebigkeit, in der N&he der
Sattigung, mit der langsamen Verschiebung des dynamischen Gleichgewichts, die Zeit-
dauer des instabilen Zustands sich verlangert. Auf Grund dieser Annahme gibt es eine
Madglichkeit dafiir, dass sich ein beliebiger Karst-Saugheber, unter dem Einflisse der
verhéltnisméssig schwachen Impulse der Flutwellen des Speisewassers entleeren kann (13)

Als Grundlagen zur Besprechung der Bedingung 3 dienen ebenso die Abbildungen
1 und 2.

Die klaren, 6, 12, 18, 24-stiindigen H&ufigkeits-Maxima der Durchschnittskurven
liefern namlich einen von den Beweisen fur die Gezeiten-Erscheinungen des Karst-
wasserspiegels, da nur die starksten Verdnderungen der Mikro-Gezeitenerscheinungen
der festen Kruste einen so starken Gezeiteneffekt hervorrufen kénnen, dessen Flutwellen
eine Saugheber-Entleerung mitbringen kann. Die grossten Amplituden der Schwankungen
kommen aber in der N&he der obengenannten Zeitpunkte zustande. Es ist nun verstand-
lich, dass die grosste Haufigkeit der Anfangspunkte der karstischen Saugheber-Téatigkeit
auch auf 6, 12, 18, 24 Uhr féllt, vorlaufig ist aber nur der kosmische Ebbepunkt um 6
und 18 Uhr, d.h. die karstische Flutspitze auf Grund der ersten Annéherung des Prob-
lems erklarlich. Die Halbperiode des Gezeiten-Effektes ist namlich sechstindig.

Zur Untersuchung der Bedingungen 4 und 5 haben wir, auf Grund der 120 Umschlag-
punkte der Lofe/-Quelle vom Jahre statistische Auswerfungen 1965 durchgefihrt.

Hinsichtlich der Bedingung 4 haben wir untersucht, wie die Umschlagpunkte
Zusammentreffen, oder um wieviel Stunden und Minuten sie von den Zeitpunkten der
lunisolaren Maxima und Minima des entsprechenden Tages abweichen. Die statistische
Untersuchung wurde mit einer Auflésung von = 30 Minuten durchgefiihrt. Zur Auf-
nahme der lunisolaren Grenzwerte haben wir die Abbildung 3. angewandt. Die mit
Vektorkonstruktion zusammengestellte theoretische Linienschar gibt die zeitlichen
Verénderungen des lunisolaren Effektes in einem Punkte des Erdaquators an, wenn wir
den Mond und die Sonne in die Ebene des Aquators stellen, und die Gezeiten-Effekte
des Mondes im Vergleich mit dem der Sonne zweimal grdsser nehmen.* Wir haben
festgestellt, dass die Linienschar auch fir die Ausserdquatorialen Punkte gute Grenzwert-
Zeitpunkte liefern kann, im Fall der + 30 minutiger Auflésung.

Hinsichtlich der Bedingung 5 haben wir gleichzeitig auch untersucht, wie sich die
Dichte der Umschlagspunkte in der Funktion der Mond-Lichtwechsel verdndert. Dafr
haben wir die Umschlagspunkte —der Wirklichkeit naheliegend —f(ir28 Mondtage ver-
teilt. Das gewonnene Doppeltdiagramm zeigt (Abb. 4.), dass die Haufigkeit der Um-
schlagspunkte, in den Zeitpunkten der lunisolaren Grenzwerte der irdischen Gravitations-
feldstarke, mit scharf hervorrangenden, gleichen Maxima auftritt, wahrend dieselben bei
Neumond und Vollmond héufig, beim ersten und letzten Viertel selten Vorkommen.

~ *In Wirklichkeit ist die_La%e weitaus komplizierter, infolge der halbtdgigen, halbmonat-
lichen, halbjahrlichen und j&hrlichen Perioden der Gezeiten-Erscheinung.
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Lofej - Quelle

Statistische Bearbeitung von 175 Ausbriichen

Haufigkeit stiickweiss

Durchschnittskurve

Abb. 1. Die Ergiebigkeitskurve des Ausbruchs der Lofej-Quelle, die stiindliche Haufigkeit
der Anfangs- und Hohepunkte der Umschlége.
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Nagytohonya - Quelle
Statistische Bearbeitung van 128 Ausbriichen

Ausbruchs - Anfangspunkte

Haufigkeit stlickweiss

Abb. 2. Die Ausbruchs-Ergiebigkeitskurve der Nagytohonya-Quelle, mit der Haufigkeit der
Hohepunkte und der Punkte der sekundéren Welle.
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den Grenzwerten des lunisolaren Effektes und die Haufigkeitihres Auftretens in der Funktion
der Mondphasen.
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Zum Beweis der Bedingung 6 konnten wir in der Umgebung von Jdsvaf6, mangels
einer Karstwasserstand-Beobachtungsbohrung, keine Messungen durchfiihren. Gleich-
zeitig mit unseren Untersuchungen wurden aber in der Umgebung von Tatabanya, unab-
héngig von unserer Arbeit, mit Hilfe instrumentale Beobachtungen in einer Karstwasser-
spiegel-Beobachtungsbohrung regelmassige, auf die Gezeiten-Erscheinung des Karst-
wasserspiegels hinweisende Schwankungen beobachtet (8).

Zur Untersuchung der Bedingung 6, war die Untersuchung der ununterbrochen
registrierten Angaben der Quellen Nagytohonya und Lofej sehr geeignet, wo sich die
kleineren und nicht sprunghaften aklimatischen Ergiebigkeitsveranderungen als unmittel-
bar auftretende Ebbe- und Flutwellen erwiesen (13).

Im Zusammenhang mit dieser Frage war das vom Ende November bis zum Anfang
Dezember 1966 durchgefiihrte Ergiebigkeits-Registratum der Nagytohonya-Quelle en-
scheidend (Abb. 5.), auf dem wir zwischen zwei klimatischen Flutwellen, bei einer langsamt
abnehmenden Durchschnittsergiebigkeit von 7000 lit/Minute das Auftreten von drei
ganz ausgeprogten Flut- und drei Ebbe-Wellen feststellen kdnnen. Die Richtigkeit
unserer Feststellung ist durch folgendes unterstitzt:

1 Die Maximum- und Minimumpunkte folgen gleichméssig rund in je 12
Stunden nacheinander.

2. Die die Grundwerte Uberschreitende maximale Ergiebigkeit der mittleren,
unten vergrdsserten Welle ist rund 500 Lit/Min., ihre Ablaufzeit ist 8 Stunde.
(Unter Berlcksichtigung der theoretisch annehmbaren 8 Zentimeter betragen den
maximalen Fluthéhe des Karstwasserspiegels sind diese Werte, auf Grund der
Untersuchung der klimatischen Hochflut ableitbar (13).

3. Die Maximum-Punkte der zwei dusseren Wellen melden sich mit einer
Verschiebung von 1 Stunde an den nacheinanderfolgenden Tagen (9 und 10 Uhr).

4. Konstruieren wir die Verladngerungen der urspringlichen Wellenkurve, dann
haben wir auf Grund der Maximumzeiten, in erster Annaherung, theoretisch am
ersten Tag der Woche den Neumond-oder Vollmondtag, am letzten Tag der Woche
den Tag des ersten oder letzten Viertels bestimmt, der Wirklichkeit entsprechend.

5. Die Richtigkeit der Konstruierung der Wellenkurve wird dadurch bewiesen,
dass alle Verdnderungen der Ergiebigkeitskurve parallel mit dem konstruierten
Wellenbild laufen, ausserdem, dass auch der rechtseitige Ausbruch durch Flutwelle
ausgelost, und ihre sekundére Spitze auch von Flutwelle hervorgerufen ist.

In dieser sehr glnstigen Lage erhélt nun die Ergiebigkeitskurve der Nagytohonya-
Quelle unmittelbar ablesbare kosmische Angaben.

Zur Bestétigung der Bedingung 8, haben wir zwischen dem 17. und 24. August 1966
Litoklasenpulsationsmessungen in einem der N-S-Hohlcngdnge der Hass Imre-Hohle
durchgefihrt.

Als Mittel der direkten Messung haben wir drei 0,001 mm. Indikatoruhren aufge-
wandt, die wir zwischen den Enden der in der dstlichen bzw. westlichen Wand der Héhle
befestigten Stahlrohre festgemacht gaben. West-0stliche Pulsation fiir die Wahrnehmung
der dem N-S und vertikalen Drehmoment entsprechenden relativen Verschiebungen.*
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Die Ergebnisse der Untersuchung zeigt die Abb. 6. die auf Grund der vom Neumond
bis zum ersten Viertel durchgefiihrten kontinuierlichen Messungen und in je 10 Minuten
gemachten Ablesungen zusammengestellt ist. Die bekommenen Kurven zeigen wie folgt:

1 Im Laufe der an der quer befestigten Uhr beobachteten Verdnderungen
haben wir — in einer der theoretischen grosse entsprechenden durchschnittlichen
Grosse von 2,4 Mikron — 11 bedeutend hervorstechende Kontraktiosmaxima erhal-
ten. Die Haufigkeit und die Amplitude dieser zeigt eine, vom Neumond bis zum
ersten Viertel abnehmende Tendenz. Die zwischen den Spitzen vergangene Zeit
betrug in 5 Féllen beinahe 12 Stunden, in den tbrigen Fé&llen ergab sich als volls-
tdndiges Vielfache der beinahe 6 Stunden. Dagegen konnten wir an den anderen zwei
Uhren —von einem einzigen Fall abgesehen —nur Verénderungen mit einer Durch-
schnittsgrésse von 0,1 Mikron feststellen.

2. Von den 11 queren Kontraktionsmaxima fielen 8 auf den Zeitpunkt der
kosmischen Grenzwerte. 4 davon fielen auf die Nahe der Zenit-bzw. Nadir- Kulmi-
nationszeitpunkte des Mondes, die anderen 4 Maxima in die Nahe der Halbzeit-
Punkte.

3. Das grosste Maximum wurde am 20 August 1966, zwischen 22 und 24 Uhr
festgestellt, dessen zackige Strecke einen der Erdstdsse des wahrend der Zeit der
Untersuchung in der Tirkei aufgetretenen Erdbebens zeigt (13).

Auswertung der Ergebnisse und ihre Folgen

Unsere Grundhypothese wurde in allen wesentlichen Belangen der erforderten
postulierten Bedingungen bestatigt. Unsere Annahmen kénnen wir durch die folgenden
Tatsachen unterstitzen:

Die Gezeiten-Erscheinung des Karstwasserspiegels kann aus der Grdssenordnung des
Erdflut-Effektes abgeleitet werden, da wir auf Grund der Annahme der im Fall des Agg-
teleker Karstgebiete fir real haltbaren Litoklasen-Raumgitterparameter mit einer Karst-
wasserfluthdhe von realer Gréssenordnung rechnen kénnen.

Der Ubertragmechanismus des Zustandekommens der im Laufe unserer Beobach-
tungen festgestellten, statistisch 6-stiindigen Ausbruch-Tendenz kann aus der hydraulische
Empfangsrelais Rolle der karstischen Saugheber-Tétigkeit abgeleitet werden. Da die
kosmische Grundperiode der Gezeiten-Erscheinung 12-stiindig ist, ergibt sich ein Wider-
spruch in der Interpratierung der statistisch 6-stlindigen Ausbruch-Tendenz.

Die dusserst auffallende Héaufigkeit der Ubereinstimmungen zwischen den Zeit-
punkten der Umschlagspunkte der Léfej-Quelle und den Zeitpunkten der lunisolaren
Grenzwerte einerseits, und die parallelen Haufigkeitsveranderungen mit den Mondphasen
anderersieits, liefern einen (berzeugenden Beweis fiir unsere Ausgangs-Hypothese. Die
Uberraschend gleiche Amplitude der in den Ebbe- und Flutzeitpunkten erhaltenen Maxi-
ma fiihrt aber auch in dieser unabhangigen Bearbeitung zu demselben Widerspruch, als
bei der 6-stiindigen Periodizitat der Ausbruchs-Anfangspunkte. Der Widerspruch besteht*

*Den stdérenden Einfluss der aus der N&he der Beobachter stammenden Temperatur-
Differenzen haben wir auch doppelseitig kontrolliert und diesen Wert insignifikant gefunden
(13).
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darin, dass cs in dem Zeitpunkt des karstischen Ebbe-Minimums eine gleiche Mdoglich-
keit fir den Umschlag der Saugheber gibt, wie im Zeitpunkt des Flutmaximums. Die
Unverstandlichkeit diese Tatsache ist wegen der Folgen der durch die 6-stiindigen Flut-
oder Ebbewellen gesteuerten Ausbriiche bedeutend.

Die in der Umgebung von Tatab&nya und auf grossere Entfernungen, direkt, unab-
hangig durchgeflhrten instrumentalen Beobachtungen liefern schon einen ausschlag-
gebenden Beweis fur die Existenz dieser Erscheinung, wenn wir ihre Ergebnisse in der
Synthese des Tatsachenmaterials des Aggteleker Karstes betrachten. Diese Feststellungen
bestatigen unsere Grossenordnung-Berechnungen und weisen — dem Charakter des
Effektes entsprechend —auf den allgemeinen Einfluss der Erscheinung hin (8).

Einen weiteren Beweis zu dieser Frage liefert das Auftreten der direkten Gezeiten-
Wellen auf die Ergiebigkeitsregistrate der Saugheber- und Nicht-Saugheber-Karstquellen
von Josvafé. Auf Grund der in Abb. 5. erwédhnten Eichmdglichkeit ergibt sich, nach den
vergleichenden Untersuchungen der Ergiebigkeitsregistraten, dass auch die Gezeiten-
Erscheinung des Karstwasserspiegels immer periodisch 12-stiindig ist, aber die karstischc
Gezeiten-Erscheinung nach kleineren Zeitabstdnden —und innerhalb der einzelnen Tek-
tonischen Einheiten gleichzeitig — bald gegensinnig, bald parallel mit der kosmischen
Grund-Erscheinung auftritt. Diese Erkentnis 16st jene scheinbaren Widerspriiche auf
(und macht sie gleichzeitig verstandlich), die sich aus der urspriinglichen Betrachtung
des Mechanismus bei der ersten Annaherung des Problems ergaben.

Die experimentale Untersuchung des Mechanismus der Gezeiten-Erscheinung hat es
bestatigt, dass die Gezeiten-Deformation der festen Kruste eine Litoklasen-Pulsation in
der vorausgesetzten Grdssenordnung im Kkarstischen Kluftnetze hervorruft, obwohl die
einwdchige Zeitdauer zur ausfihrlichen Ermittlung des Problems bei weitem nicht geni-
gend ist. Trotz alldem steht fest, dass die querlaufend gewonnenen Kontraktionsmaxima
wechselweise in je 2—3 Tagen nach dem Zeitpunkte der Grenzwerte des Flut-oder
Ebbezustandes folgen. Daraus folgt, dass die Ergebnisse des Experimentes unsere hydro-
logischen Beobachtungen und ihre theoretischen Konsequenzen in allen Beziehungen
bestétigen.

Auf Grund der Ubereinstimmenden hydrologischen und geophysikalischen Ergeb-
nisse scheint es wahrscheinlich, dass die obere feste Kruste eine solche Struktur hat, die
unter dem globalen Druck- und Zugeffekt periodisch und lokal gegensinnige Spannungs-
zustande an irgendeinem Punkt der Kruste gleichfalls gestattet. Eine sogeartete Krusten-
struktur ist wahrscheinlich mit einem solchen geometrischen Aufbau verbunden, der sich
in der strukturellen Wellenformigkeit der Kugelflache der Erde dartut. Wenn die verti-
kalen Litoklasen, die sich in den die tektonischen Einheiten trennenden Bruchzonen befin-
den, einen, in den Wellenkuppen unten, in den Wellentalern oben geschlossenen Zustand
aufweisen, koénnen sich bei den gleichen globalen Spannungszustanden, in Halbperioden-
Abstanden mit dem globalen Ubereinstimmende oder gegensinnige Zustande entwickeln.
Erleidet aber die relative Lage der langs der Wellenoberflache befindlichen tektonischen
Einheiten —wegen der bedeutenden inneren Reibung —in den Gezeiten-Perioden auch
eine dauerhafte Deformation, kann die allméhliche Anh&ufung dieser letzteren eine
stehende Wellenbewegung der theoretischen strukturellen Wellenoberflache mit einer
4 —6 tagigen Periode verursachen. In diesem Fall kann sich der lokale Spannungszustand
bei gleichen globalen Spannungszusténden, an einer gegebenen Stelle auch halbperiodisch
veréndern.
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Abb. 6. Die Messungskurven der aus der lunisolaren Krustendeformation stammenden

Litoklasen-Pulsation. Die untere Kurve zeigt die quergerichteten Verdndenderungen. Die nach

oben gerichteten Pfeile zeigen die Zeitpunkte der Flutmaxima. Die fett ausgezogenen Resul-

tatslinien zeigen die Zeitpunkte der Erdstdsse der im August 1966 in der Tirkeit stattge-
fundenen und auch in Budapest registrierten Erdbeben.



Beim heutigen Stand der Untersuchungen —infolge der ziemlich bedeutenden inne-
ren Harmonie der Messungsangaben und wegen der verhaltnismassigen Zuverlassigkeit
der anhand der bekannten Gesetzmassigkeit aufstellbaren Prognosen —diirfte die Gezei-
ten-Erscheinung des Karstwasserspiegels als eine grundlegende Bewegungsform des
Karstwassers betrachtet werden.

Praktische Bedeutung der Ergebnisse

Auf Grund der in der Einfihrung erdrterten Gesichtspunkte werden die Ergebnisse
unserer Untersuchungen die Zuverlassigkeit der Prognosen beziiglich der durch kiinst-
liches Anzapfen hervorgerufenen Karstwasserspiegel-Schwankungen erhéhen. Ander-
seits, kdnnen wir anhand der Ergebnisse hoffen, dass die erkannte Gesetzméssigkeit der
Erscheinung der karstischen Hohlrampulsation in unsere Hande die genaueste Methode
fir die Feststellung der bestimmten Parameter des Hohlraumgehalts der karstischen
Wasserspeicher und der karstischen Litoklasennetze in unsere Hande geben wird. In
diesem Fall kénnen wir die Krarung einiger fiir die Grubenwasserhaltung und fir diemit
dieser zusammenhangenden Industrie- und Trinkwassererkundung ausserordentlich
wichtige karsthydraulische Zusammenhange erwarten.*

Zusammenfassung

Die industrielle Karstwasserforschung strebt nach verldsslichen Prognosen jener
Karstwasserspiegel-Schwankungen die durch Anzapfen hervorgerufen werden. Die
Verdnderungen des dynamischen Gleichgewichts des Karstwasserspiegels kénnen aber
auf grossere Entfernungen auch von den Luftdruckverdnderungen und den lunisolaren
Effekte auch prozentuell bedeutend beeinflusst werden. Auf Grund der vieljahrigen
Registrierungen der Ergiebigkeit der Karstquellen an der Forschungsstelle von Josvaf6
und mit der Hilfe der ergdnzenden geophysikalischen Untersuchungen ist es gelungen die
Grodssenordnung, den Wirkungsmechanismus und die wichtigsten Folgen der lunisolaren
Effekte eingehend zu bestimmen. Nach den Untersuchungen wird die Gezeiten-Erschei-
nung des Karstwasserspiegels durch die Gezeiten-Deformation der festen Kruste, indi-
rekt, mit einer mikrotektonischen Hohlraumgehalt-Pulsation verursacht. Aus der maximal
338 Millimeter betragenden Fluthéhe der festen Kruste kann eine Karstwasserspiegel-
Fluthdhe in der Grossenordnung von 10 Zentimeter abgeleitet werden. Unter dem Ein-
fluss des globalen Spannungszustandes der festen Kruste bilden sich in jeder tektonischen
Einheit, rdumlich und auch zeitlich sich verdndernde, parallele oder gegensinnige Span-
nungszustande aus. Dementsprechend erleiden die vertikalen Klifte des karstischen Lito-
klasennetzes, in den Zeitpunkten der lunisolaren Grenzwerte von Fall zu Fall mit einer
12-stiindigen Periode —statistisch mit einer 6-stlindigen virtuellen pericde —eine durch-
schittliche Kontraktion von 2,5 Mikron und gleichzeitig rufen sie den Flutzustand des

_ *Zum Erfolg der vorliegenden Studien haben — von messungstechnischen und theore-
tischen Gesichtspunkte aus — meine Kollegen Miklés Gadoros und Gyula Palyi und die
Mitgliederder Hohlenforschungsgruppe der EKME, ferner mein Freund Lajos Bartha junior,
Mitglied des Lehrobservatoriums Urania, sowie einige Mitarbeiter desselben kontinuerlich
und vielseitig beigetragen, wofir ich hiermit einen recht herzlichen Dank sage.
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Karstwasserspiegels hervor. Deswegen kann die aklimatische Ergiebigkeitsschwankung der

die

Karstquellen speisenden unterirdischen Wasserldufe im Aggteleker Karstgebiet sogar

eine Differenz von 700 Liter/Minute erreichen. Die Ausbriiche der Saugheber-Karstquellen
werden von den Flutwellen mit einer 40 —50%-igen Haufigkeit gesteuert, und die Saug-
heber-Ausbriiche treten in 33% der Falle um 6, 12, 18, 24 Uhr auf. Die praktische Bedeu-
tung unserer Ergebnisse besteht in der Schaffung neuer Mdglichkeiten den Porenraum
und die hidraulischen Faktoren zu rechenen, die flr die Losung der mit Grubenwasser-
haltung verbundene Problemen benétigt sind.

10.
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13

14,

16.

17.
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DEMONSTRATION OF TIDAL CHANGES
IN KARST WATER LEVEL

by
L. MAUCHA
Summary

Industrial karst-water research aims at a reliable forecasting of changes in karst
water level caused by tapping. In larger areas, however, the dynamic equilibrium of the
karst water level may be greatly influenced by changes in atmospheric depression and
by lunisolar effects. At the Research Station of Josvaf6, relying upon long-term records
of the fields of karst springs and on geophysical results, the author could asses the order
of magnitude of the lunisolar influences, its mechanism, and main consequences. Accord-
ing to investigations, the tidal phenomenon of the karst water table is directly caused
by tidal deformations of the solid crust due to microtectonical void colume pulsation.
From a maximum of 338 mm tidal height of the solid crust, a tidal height of 10 cm at the
karst water level can be deduced. Global stresses in the tectonic units of the solid induce
normal or inverse tension stresses changing in time and space. Consequently, at extreme
lunisolar values, the vertical fissures of the karstic lithoclase net endure a mean contrac-
tion average of 2.54 size with an apparent periodicity averaging 6 hours, occasionally
attaining 12 hours, as shown by statistics. At the same time, tidal changes are brought
about in the karst water level. Accordingly the oscillation of the acclimatic discharge
of underground streams feeding karst springs can also attain an amplitude of 770 1/min
in a karst area. Outbursts of siphonal karst springs are controlled by tidal waves with
a frequency of 40—50 per cent and the siphonal outburts manifest themselves at 6, 12,
18, 24 o’clock in 33 per cent of the cases. The practical significance of the results is in
the new possibilities for void-volume and hydraulic calculations necessary for solving
problems of water control in mines.

O NPMANBO-OTNAUNWBHbBIX ABNEHWMAX 3EPKAI
KAPCTOBbBIX BO/A

n. MAY XA
Pe3tome

MpoMbILINEHHOE WUCCNeAOBAaHWE KAapCTOBbIX BOJ CTPEMUTCSH K HageXHOMY
NPOrHO3y W3MEHEeHWU YPOBHS KapCTOBbIX BOJ, Bbl3bIBAEMbIX BOA03abopamu.
OflHaKo, Ha AMHAaMMYecKoe paBHOBECMe 3epKafa KapCTOBbIX BOJ MOTYT MOBAUATH
B 3HAUMTENbHOW Mepe W WKUPOKO WM U3MEHEHMWs AaBMeHWs BO3f4yXa W NYHHO-CON-
HeuHble ahdeKTbl. Ha nccnefoBaTenbCKoii cTaHuum y ¢. Mowsahé, Ha OCHOBaHMN
MHOFONeTHeld perncTpaunm pacxona Bofbl KAPCTOBbIX MCTOYHWUKOB U C MOMOLLbIO
AOMONMHNTENbHbBIX reoM3NUecKUX WUCCNeAoBaHWUiA yaanock AeTafbHO OMpeaennThb
nopsgoK, MexaHuW3m [elACTBUS U camble 3HaUYUTeNbHbIe MNOCNEACTBUS fYHHO-
CO/IHEYHbIX 3t heKToB. [0 pesynbTaTaM UCCNefoBaHWiA, NPUINBO-OT/IMBHbIE SB/e-
HMS 3epKana KapCTOBbIX BOJ KOCBEHHO BbI3blBAITCA MPUNMUBO-OTAUBHOW Aethop-
Maumeli TBEPAON 3eMHOW KOpbl, a UMEHHO MWKPOTEKTOHWYECKON Mynbcaluei
MOpPOBOr0 MPOCTPAHCTBA FOPHbLIX NOpPoA. W3 mMakcumanbHOW BbICOTbI NpUAMBa
TBepAoli 3eMHOW Kopbl B 338 1 Mbl nonynuan 10 cM 5 BbICOTY NpuinMBa KapcTo-
BbIX BoA. Mo BAMAHWEM rn06anbHO HaPSXKEHHOTO COCTOSIHUS 3eMHOW Kopbl (hop-
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MUPYIOTCA MO OTAE/IbHbIM TEKTOHMYECKUM efuHULAM WU3MEeH4YMBbIE BO BpeMA U
MPOCTpaHCTBe MapannesibHble WM NPOTUBOMNOMOXEHbIE HanpsxeHus. CoOTBeT-
CTBEHHO 3TOMY, BO BpPeMs MpefefbHbIX BEANYNH NYHHO-COMHEUYHbIX BAUAHWUIA Bep-
TUKa/ibHble TPELLUHbI KapCTOBOI CETW NMTOKNAa3a MpeTeprneBalT CxKaTue C cpes-
Heil BeMUMHOA 2,5 MMKPOHa Yepe3 Kaxable 6 4acoB B cpegHeM M 12 4acoB B YacT-
HOCTM W OAHOBPEMEHHO BbI3bIBAIOT MPUJNBHOE COCTOAHWE YPOBHS KapCTOBbIX
BOA. B cBA3M C 3TMM aknumaTuyeckoe KosiebaHue pacxofa BOLbl NMUTAOLWMX Kap-
CTOBble WCTOYHWMKM MOA3EMHbIX BOLOTOKOB B ATTTeNeKCKO KapcToBoi 061actu
MOXeT [OoCTUraTb JaxKe amnauTyabl nopsagka 770 n/MUH. BbIGpOCbl CUGOHHbIX
KapCTOBbIX WCTOYHWMKOB YNPaBAAOTCA MPUANBHLIMU BOAHAMM C 4YacToTon 40—
50% u cuhoHHbIe BbIGPOCHI NposBnAlTcA B 33% 0T 06LWero yucna cnyvaes B 6,
12,18 n 24 yacoB gHA. NpakTM4yecKoe 3Ha4YeHne pe3ynbTaToB 3aK/IHYAETCA B HOBbIX
BO3MOXHOCTSAX BblYMCNEHNUs 06beMa MOpPOBOro MPOCTPAHCTBA TOPHbLIX MOPOA
N UX TUAPaBINYECKOr0 pexuma, YTo Heob6Xoaumo NS pelleHus npobnem ocy-
LIEHUA NNACTOB B NOA3EMHbIX BblpaboTKax LUAXT.

DEMON STRO DE LA FENOMENO DE TAJDO CE
LA KARSTAKVO-NIVELO

L MAUCHA
Resumo

La industria karstakvo-esplorado strebas fidinde prognozi la sangojn de la karstakvo-
nivelo kauzatajn de akvodepreno. Sed en pli grandaj distancoj la formigon de la dina-
mika ekvilibro de la kasrtakvo-nivelo povas influi —ec procente en konsiderinda grado
—Ila sangoj de la aerpremo kaj la luno-sunaj (lunisolaraj) efektoj.

En la Esplorstacio de la Geoldgia Katedra de la Budapesta Teknika Universitato
en Josvaf6 oni sukeesis konstati la amplitudojn, efikmanieron kaj la plej gravajn konsek-
vencojn de la luno-sunaj efikoj surbaze de plurjara registrado de la akvoprodukto de la
karstaj fontoj ce Josvafé kaj helpe de kompletigaj geofizikaj ekzamenoj.

Lai tiuj ekzamenoj la fenomenon de tajdo de la karstakvo-nivelo kagzas indirekte
la tajda deformigo de la solida terkrusto sekve de mikroteknika deformigo de la volu-
meno de la brecoj. El la maksimume 338 milimetra tajdoamplitudo de la solida terkrusto
estas deduktebla cirkali 10 cm-a fluso-alteco ce la karstakvo-nivelo.

Sub la efiko de la generala tensia stato de la terkrusto estigas paralelaj au kontrai-
direktaj tensiostatoj sin sangantaj space kaj tempe, lai la unuopaj tektonaj unuoj.
Konforme al tio ci la vertikalaj brecoj de la karsta litoklazoreto période kunpremigas
en la tempopunktoj de la ekstremvaloroj de la luno-suna efiko. La tempo de la periodo
estas ciufoje 12 horoj, kio statistike montras 6 horojn. La mezuro de la kunpremigo
estas mezvalore 2,5 mikronoj. Ci tiu kunpremigo kalzas samtempe flusan staton ce
la nivelo de la karstakvo. Pro tio ci la alklimatgia fluktuado de la akvoprodukto ce la
subteraj akvofluoj nutrataj de karstaj fontoj povas atingi sur la karsto-teritorio de Agg-
telek ec diferencon de 700 lit./min. La erupcioj de la sifonhavaj karstaj fontoj estas
funkciigataj en 40—50%-a ofteco fare de la flus-ondoj. Sekve de ci tio ce la sifonhavaj
karstaj fontoj la 33% de la erupcioj okazas je 6, 12, 18, 24 horoj. La praktika signifo
de la rezultatoj trovigas en la novaj eblecoj por la kalkuloj de breevolumeno kaj hidraiili-
kaj kalkuloj, ambal necesaj por solvi la problemojn de la minejakvosirmado.
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RECHERCHES ECOLOGIQ UES-FAUNISTIQUES
DANS DES GOUFFRES DE LA HONGRIE

Biospeologica Hungarica XXVII.
DANIEL BAJOMI

La recherche de la biologie des grottes dans le monde entier de nos jours ne se borne
déja pas a la synthese des résultats faunistiques, mais elle étudie au point de vue oecolo-
gique les rapports entre les organismes et les conditions spéciales des grottes. Par consé-
quent, j’ai étudié outre I'élaboration systématique, les rapports existants entre les
organismes des grottes et les facteurs du milieu concret des grottes.

L’étude biospéléologique des gouffres fournit dis données trés précieuses, parce
qu'ils occupent une position spéciale parmi les différents types de grottes. Dans les
gouffres on peut observer sur une étendue parfois trés restreinte toutes les qualités que
les grandes grottes ne nous montrent que sur une distance de plusieurs centaines de
métres. Aux caractéres particuliers et trés importants des gouffres appartient encore le
fait qu'ils contiennent quantité de matiéres organiques qui exercent la plus grande influ-
ence sur la population des grottes.

Parmi les prés de 60 gouffres d’Alsdhegy, reconnus et explorés au cours des expé-
ditions du groupe des spéléologues du ,Vorés Meteor” de Budapest, j’ai choisi trois
gouffres caractéristiques qui s'ouvrent a la surface par des entrées différentes.

Gouffre Kifli (croissant)

Ce gouffre se trouve sur le plateau de I'Alsdhegy, appartenant au Karst de Borsod
du Nord. L’altitude de son ouverture est  selon Pal Kornél Scholtz  de 520 m.

Acces: De la maison du garde-chasse on suivra d'abord la chaussée menant vers
I’Est, jusqu'aux piquets forestiers No. 56, puis No. 61, ou se trouve d'ailleurs la cote de
niveau 554 m. De I3, en avangant une quarantaine de métres dans une direction de sud-
est on atteindra la grande entrée du gouffre au flanc d'une doline au caractere de lapiaz,
couverte d’une forét épaisse.

Description: Le gouffre s’ouvre a la surface par un affaissement vaste. Au fond de
ce dernier se trouve l'ouverture d'un diametre d’une cinquantaine de centimetres, par
laquelle nous arrivons dans la crevasse d'une largeur de 60 120 cm du gouffre (Fig. 1).
Cette crevasse a une forme allongée et se courbe semblablement a un croissant  d'ou
son nom. A son sommet les blocs de pierre coincés forment un faux-fond. En franchissant
I'ouverture d'entrée, on parvient a ce faux-fond un peu incliné. Il se compose des éboulis
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et du sol couvrant ces derniers. En

s*¢loignant de I’entrée on apercoit a

droite un suintement d’eau. Du plafond

retombent des racines. Aprés avoir par-

couru le faux-fond et en descendant a

son bout sur le talus d'éboulis plus bas

de 2 m, on arrive sous le faux-fond. De

la, on peut descendre immédiatement

sur le fond du gouffre. Vers l'aval, la

faille s®largit jusqua 2—2,5 m. En

poursuivant notre descente, le dégoutte-

ment devient de plus en plus fort. Les

parois sont corrodées. Au bout de notre

descente, nous arrivons a un talus

d’éboulis. Ici il y a beaucoup de bois

tombé, de bruyere et de squelettes d’ani-

maux. En marchant en sens inverse

dans la crevasse-croissant qui se resserre

de nouveau, on parvient justement sous

I’ouverture d’entrée. Ici le fond se com-

pose de terre argileuse des racines tom-

bées et d’autres restes de plantes. Le

degouttement est ici le plus fort. Sur le

sol I'eau a creusé des petits fossés qui

conduisent aux parois, ou I’eau dispa-

rait dans des petites cavités creusées par

Fig. I. L’entrée étroite du gouffre Kifli. elle. 1lest a mentionner que I’¢té il ny

Photo: SZEKELY. a pas d’esuintement, ni de dégoutte-

ment. Aprés avoir descendu de nou-

veau, en poursuivant notre route, nous

débouchons a droite dans une petite salle. Ici il n’y a plus d’é¢boulis. Le comblement

consiste ici en un sol a bois friable, il contient beaucoup d'os. D'ici on parviendra par un

petit glissement dans une autre salle, dont I’'extrémité devient si étroite qu'il est impos-

sible daller plus loin. Les parois sont couvertes d’une cro(te de calcaire concrétionné. En

bas de la paroi droite on trouve une tetarate pleine d'eau. Le fond de cette salle est formé

d’argile, couverte seulement par places d’une crolte de calcaire concrétionné. Plus tard,

les fouilles ont démontré qu’il ya deux croQtes de calcaire concrétionné qui se superposent.

Entre ces croltes s’intercale de I'argile. Sous les cro(ites nous avons trouvé des fossiles
(Plan 1.).

Dans le gouffre, sous le faux-fond régne une obscurité compléte. Sa température
est égale a celle des grottes. La température de I'air en hiver ou bien au printemps est
aux alentours de 10°C —ce qui correspond a peu prés a la température enregistrée dans
les autres grottes. Cependant, il est trés intéressant que la température de Iair, enregistrée
le 9 ao(t 1965 était différente de I’habituelle, car au moment méme ou la température de
surface, sur la pente ombrageuse du gouffre était 23°C, au fond du gouffre j ‘ai enregistré
8,2°C.

En prenant en considération que dans une grande partie de I’'année on observe
un dégouttement intense, d’une part, et que I'on trouve une petite surface d'eau stag
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nante d’autre part, on pourra constater que I’humidité de I'air dans le gouffre est ana-
logue a celle des grottes —c’est a dire, elle change au cours des saisons conformément
a celles-1a. Bref, on peut dire que le biotope du gouffre Kifli est identique au biotope
des grottes qui ne communiquent avec l’extérieur que par une petite ouverture, mais
qui contiennent beaucoup de matiére organique (Fig. 2.).

Fig. 2. Recherches
biologiques ou fond du
gouffre Kifli.

Photo: KOSA.

Dans le gouffre nous avons trouvé beaucoup d’os fossiles bien conservés dans le
sol friable, ou bien a la surface de celui-ci, a I’abri des éboulis de pierre. Bien que ces
os représentent presque toujours des restes des individus vivant a la surface, ils ont un
intérét assez grand. lls fournissent une matiére comparative excellente pour la détermi-
nation de I’extension de la faune de surface. Nous avons trouvé de nombreux squelettes
intacts constituant un matériel excellent pour les démonstrations et représentations.

Au cours des fouilles on a trouvé dans le gouffre les 0s des animaux vertébrés suivants :

classe: Aves — Qiseaux
Picidae sp. (pic)

classe: Mammalia — Mammiféres

ordre: Insectivora — Insectivores
Erinaceus roumanicus (B-HAMILT, 1900) —hérisson

ordre: Chiroptera — Chiroptéres  Det: TOPAL
Rhinolophus hipposideros (BECHST.)
Barbastella barbastellus (SCHREB.)
Myotis myotis (BOIE.)
Myotis vatteresi (KUHL.)
Myotis dasymeme (BOIE.)
Myotis bechsteini (LEISL.)
Eptesicus vilsoni (KEYS ET BLAS.)
Eptesicus serotinus (SCHVEB.)



ordre: Rodentina — Rongeurs Det: JANOSSY
Lepus sp. — lievre
Sciants vulgaris L. — écureuil
Glis glis L. — loir
Apoclemus flaviocollis (MELCHIOR.) - souris des champs a cou jaune
ordre: Carnivora  Carnassiers
Vulpes vulpes L. —renard
Mustéla nivalis L.  maire
Felis silvestris L. —chat sauvage
Felis domestica L. —chat domestique
ordre: Ungulata  Ongulés
Capreoulus capreolus L. juv. — chevreuil
ordre.: Primates — Primates
Homo sapiens L.
Os fossiles: Barbastelia barbastellus (SCHREB.)  chauve-souri
Ursus arctorus juv. —ours brun
Ursus spelaeus  ours antédiluvien

La faune du gouffre Kifli (croissant)

phylum: Annelida  Annelides
classe: Chaetopoda  Chétopodes
ordre: Oligochaeta — Oligochétes
Enchytreidae
phylum: Arthropoda — Articulés
classe: Chiolopoda  Chilopodes

ordre: Pleurostigmophora  Pleurostigmophorcs Det: LOKSA
Lithobius mutabilis (KOCH.)
Geophilus proximus (ATT.)
classe: Insecta  Insectes

ordre: Collembola — Collemboles Det: LOSKA
Pseudosinella alba (PACK.)
Mesachorutes ojcoviensis (STACH.)
10 exemplaires
Hypogastura cavicola (BORN.)
un exemplaire
Onychiurus burmeisteri (LUBB.)
Onychiurus schénviszkyi sp. now
124 exemplaires
Arrhopalites furcatus hungarisuc subsp. now
120 exemplaires
ordre: Coleoptera — Coleptéres Det: KASZAB
Carabus coriaceus
Atheat sp.
Rizophagus sp.
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ordre: Diptera — Diptéres  Det: BAJOMI
sous-ordre: Nematoceras
famille: Trichoceridae
Trichocera maculipennis (MEIG.)

famille: Sciaridae

Un grand nombre d’exemplaires
famille: Mycetophilidae

20 exemplaires
famille: Culicidae

5 exemplaires

sous-ordre: Bachycera
famille: Phoridae
1 exemplaires
famille: Helomyzidae
6 exemplaires

famille: Sphaeroceridae
1 exemplaire
classe: Arachnoidea — Aranéides
ordre: Araneidea —Araignées  Det: LOKSA
Amaurobiusfeneairalis (STREEM.)
Lepthypliantes paliidus (CAM BR.)
Meta menardi (LATRE1LLE.)
Porrhomma sp. juv.
ordre: Acaridea — Acarides Det: MAHUNKA
Mesostigmata
Macrocheles sp.
Cryptostigmata
Damaeus diversipilis (WILLM AN N, 1951)
Oppiaornata (OUDEMANS, 1900)
Oribella cavatica (KUNST, 1962)

phylum: Vertebrata — Vertébrés
classe: Mammalia — Mammiféres

ordre: Chiroptera — Chiroptéres  Det: TOPAL
Myotis bechsteini (LEISL.)

Gouffre Oz (chevreuil)

Le gouffre s’ouvre & 4600 degrés nouveaux et a 1800 metres du point 555 du Vecsem-
bikk —d’aprés Ronay —a 2500 degrés nouveaux et 910 métrés de la maison du garde-
chasse de Szabo-Pallag, dans le flanc nord d'une doline d'un caractére fort de lapiaz.
La doline est couverte d'une jeune forét épaisse.

Accés: En partant de Szab6-Pallag, aprés avoir fait un chemin de 1km environ sur la
chaussée menant vers I’Est, on atteindra le poteau de signalisation forestier Ne 61. De ce
point on avance de 15 m vers I'Ouest, vers le milieu de la doline. C’est a ce point qu'on
atteindra le gouffre.
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Fig. 3. Lentrée du gouffre Oz. Photo: SZEKELY.

Description: Le puits vertical du
gouffre s’ouvre immédiatement a la sur-
face, les parois fortement corrodées sont
couvertes jusqu'en bas d’une couche
épaisse de mousse. (Fig. 3. et 4). On
descendra immédiatement sur le talus
d’éboulis au fond du large puits. Ici, en
avancant dans la crevasse d’une largeur
de 2—3m, on atteint I’extrémité du cone
d'éboulis, couverte d'une couche épaisse
de sol a bois humide et de quantité de
bois tombé et de sous-bois. Les parois,
couvertes d’ailleurs d'une puissante-
couche de calcaire concrétionné, sont
découpées par de petites cavités et des
cheminées contenant du calcaire con-
crétionné richement coloré. La crevasse
est fermée en bas par de grands blocs de
pierre. Ces derniers sont également cou-
verts d'une couche épaisse de calcaire
concrétionne, de sorte qu'il est difficile
de les reconnaitre. Ici on fait une grimpée
et on peut poursuivre son chemin a une
hauteur de 4 m environ, dans la crevasse
qui s’étrangle ici un peu. En montant de
coté on arrive & I’'extrémité de la cre-

Fig. 4. La gorge du {)yits du douffredz. vasse. Ici le _plafond est de nouveau en
hoto: SZEKELY. haut; on arrive dans une cheminée pa-
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ralléle au grand puits, mais pas encore ouverte. Les parois sont couvertes d'une cro(te
de calcaire concrétionné et de pisolithe. Sur le fond on trouve un peu de sol qui est au
surplus sec, collé. Nous avons trouvé ici des os de mouton domestique, dont l'origine est
inconnue, puisque l'accés a cette «sallex» arriére est tres difficile, possible seulement en
traversant. Il ne paralt point probable que les animaux tombés seraient montés par ici.
(Plan. 2)

Etant donné que le gouffre s’ouvre immédiatement a la surface, dans la premigére
salle il n'y a pas d'obscurité compléte. On pourrait s’attendre a ce que la température du
gouffre suive les changements de la température de surface  puisqu'il communique avec
I'atmosphére extérieure sur une surface assez grande  mais les enregistrements de prin-
temps et d’été ne le confirment point. Selon les données du 8 ao(it 1965, au flanc de la
doline, a I'entrée du gouffre la température était 22,1 °C, tandis qu'au fond du gouffre
sous la cheminée, elle n’était que 7,5 C. Cependant, bien que dans le gouffre on n’ait
pas observé de dégouttement, I’état hygrométrique de l'air était analogue aux valeurs de
la teneur relative en vapeur des grottes environnantes 95,0 %.

Dans le gouffre on a trouvé les os des animaux suivants:

ordre: Ungulata  Ongulés
Caprcoins capreoins L. — chevreuil
Cervus elaphus juv. L. —cerf
Ovis aries L. — mouton domestique

La faune du gouffre Oz (chevreuil)

phylum: Annelida  Annelides
classe: Chaetopoda — Chétopodes
ordre: Oligochaeta — Oligochétes Det: ZICS1

Enehytreidae

Dendrobena rubida (SENT. 1826)

Dendrobena sp. juv.

phylum: Arthropoda  Articulés
classe: Insecta  Insectes
% ordre: Collembola —Collemboles Det: LOKSA

Dieirtorna atra L.
1 exemplaire

Isotoma olivacea (TULB.)
150 exemplaires env.

hotoma notabilis
3 exemplaires

Fo/somia listen' (BAGN.)
3 exemplaires

Foisonna multiseta (STACH.)
Plusieurs exemplaires

Lepidocyrtus cyaneus (TULLB.)
lexemplaire
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Lepidocyrtus longiosus (G MEL.)
1lexemplaire

Lepidocyrtus curvicollis (BOURL.)
200 exemplaires

Tomocerusflavescens (TULB.)

Neonura dudichi sp. nov.
Plusieurs exemplaires

Oncopodura crossicornis (SCHOEB.)
2 exemplaires

Mesachorutes ojcoviensis (STACH.)
3 exemplaires

Arrhopalites furcatu* hungarieus subsp. nov.
50 exemplaires

Onychiurus burmeisteri (LU B.)
4 exemplaires

Onychiurus kadici sp. nov.
215 exemplaires environ

Hypogasturura cavicola (BORN.)
100 exemplaires env.

ordre: Orthoptera — Orthoptéres Det: BAJOMI
famille: Locustidae — Locustes
Orphania denticauda
ordre: Coleoptera — Coléoptéres Det: KASZAB
Carabus violaceus
Geotrupes vernalis
Anthrenus larve
Elaterida larve
ordre: Diptera — Dipteres Det: BAJOMI
sous-ordre: Trichoceridae
famille: Sciaridae
5 exemplaires
sous-ordre: Bachycera
famille: Phoridae
15 exemplaires
classe: Arachnoidea — Araneides

ordre: Acaridea — Acarédes Det: MAHUNKA
Mesostigmata
Parasitas sp.
Macrocheles sp.
Uropodina
Cryptostigmata
Damaeus diversipilis (W1LLMANN, 1951)
Oppia ornata (OUDEMANS, 1900)
Olibella cavatica (KUNST, 1962)
Astigmata
Schviebea cavernicola (VITZTHUM, 1932)
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phylum: Vertebrata — Vertébrés
classe: Mammalia — Mammiferes

ordre: Chiroptera — Chiroptéres Det: TOPAL
Rhinolophus hipposicleros (BECHT.)
Myoiis oxygnatus (MONT1C.)

Gouffre HIDEG LYUK (V6)

Au sud-est de la borne démarcative 43/2, il se trouve a une distance de 150 m envi-
ron, au flanc d’une doline ayant un caractére de lapiaz, couverte de broussailles. 1l s’ouvre
a la surface par une entrée allongée. Du c6té du milieu de la doline il est possible de s’intro-
duire immédiatement dans la crevasse ouverte. Sous I’ouverture d’entrée on voit un éboulis
de pierre, plus au fond c'est I’argile rousse qui constitue partout le fond. (Plan. 3.).

Le toit est si pres de la surface qu’on voit partout aes racines pendantes. En quelques
lieux le plafond est couvert d’une crolte de calcaire concrétionné. En ces endroits les
racines, percant la crote mince, pendent dans l’air.

L’hiver, la neige s’accumule sous I’ouverture de surface. Elle fond trés lentement, en
baissant fortement la température du gouffre jusqu’au moment de la fonte compléte.
La température du gouffre était 9,6 °C le 8 ao0t 1965 a 16,30 heures, a une température
extérieure de 20 °C. Cette valeur est également étonnante, étant donné que le gouffre
s’ouvre a la surface du flanc de la doline par un grand orifice et il ne porte pas une couver-
ture de roche épaisse.

En quelques points I'eau dégouttante a créé des stalactites de petite taille.

La faune du gouffre HIDEG LYUK

phylum: Annelida — Annélides
classe: Chaetopoda — Chétopodes
ordre: Oligochaeta — Oligochétes Det: ZICSI
Enchytreidae
Lumbricus rubellus (HOFFM. 1843)
Dendrobena sp. juv.
phylum: Arthropoda — Articulés
classe: Insecta — Insectes
ordre: Chilopoda —Chilopodes
Lithobins sp. juv.
ordre: Collembola — Collemboles Det: LOKSA
Orelieselia bifasciata (NIC.)
Isotoma olivacea (TULLB.)
Folsonda multiseta (STACH.)
Hypogastura cavicola (BORN.)
4 exemplaires
Arrhoplaites furcatus hungaricus subsp. nov.
8 exemplaires
Onychiurus kadiei sp. nov.
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ordre: Coleoptera — Coléoptéres Det: KASZAB
Baryphites sp.
Catops sp.

ordre: Diptera —Diptéres  Det: BAJOMI

sous-ordre: Nematocera
famille: Sciaridae
Grand nombre d’exemplaires
famille: Mycetophilidae
5 exemplaires
sous-ordre: Bachycera
famille: Phoridac
9 exemplaires
famille: Helomyzidae
1 exemplaire
classe: Arachnoidea — Aranéides Det: LOKSA

ordre: Aranoidea — Araignées
Amaurobius cfr.ferox (WALCK.)
Drassocies cfr. signifer (KOCH.)
Leptyhantes pallidas (CAMBR.)
ordre: Acaridea — Acarides Det: MAHUNKA
Mesostigmata:
Parasitas sp.
Cryptostigmata:
Damaeus diversipilis (WILLMANN, 1951)
Betba sp.
Oppia ornata (OUDE MANS, 1900)
Archipteria coleoptrata (L. 1758)

phylum: Vertebrata — Vertébrés
classe: Mammalia — Mammiferes

ordre: Chiroptera —Chiroptéres  Det: TOPAL.
Rhinolophas hipposideros (BECHT.)

Interprétation écologique de la faune

Les espéces de la faune des grottes et les cadres des especes respectives se rapportent
différemment a la grotte, représentant un biotope. C’est pourquoi on divise la faune et la
flore de ces grottes en trois groupes :

1. Hétes des grottes (trogloxenes). lls parviennent par hasard, passivement dans les
grottes, par Peau, le vent, ou par I'homme, ils ne trouvent pas la leurs conditions vitales et
ils y périssent rapidement.

2. Troglophiles. lls sont essentiellement des especes de surface, ils ne sont pas liés
aux grottes mais ils peuvent vivre, voire se reproduire dans les grottes. Ils ne montrent
nulle adaptation spéciale au milieu des grottes.

3. Cavernicoles (troglobiontes). Ce sont les espéces adaptées au milieu des grottes,
on ne les retrouve pas a la surface (seulement exceptionnellement et dans des conditions
analogues).
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Chilopodies:

Lithobius nullabilis et Geophilus proxinms sont communs a la surface, ils ne sont pas
cavernicoles. Au sein du genre Lithobius on trouve plusieurs espéeces troglophiles, voire
méme troglobiontes.

Collemboles

Dicyrtoma atra — animal plus rare, typiquement superficiel. Il est trogloxéne.

Isotoma oHvacea — typiquement superficiel. Au cours des fouilles du sol & bois du
fond du gouffre on n'a trouvé que trois exemplaires. En revanche on a trouvé 150 indi-
vidus lors de la fouille des os.

Isotoma notabilis —trois exemplaires. On I'observe a la surface de méme que dans les
grottes. Il est commun dans le grottes de Buda et dans celles de la montagne Biikk.
Nous ne lI'avons trouvé qu'a lI'occasion du fouissement des os.

Folsomia listen — animal de surface. On le trouve sous les pierres, en des lieux plus
humides. Espéce assez rare.

Folsomia multiseta —animal de surface, mais on l'observe dans les grottes aussi.
Espéce trogloxene.

Lepidoeyrtus curvicolis — Espece trés répandue dans toute I'Europe et méme en
Tunisie que I'on retrouve aussi dans toute la Hongrie, dans les grottes (Baradla, les grottes
d’Abaliget et de Tapolca) mais hors d'elle aussi.

Lepidoeyrtus longinosus — commun a la surface, il est fréquent dans les grottes aussi.
Espéce troglophile.

Tommocerusflavescens—espéce de surface, on ne le voit que rarement dans les grottes,
trogloxene.

Neanura dudichi sp. now — Une espéce troglobionte nouvelle pour la science.

Oncopodura crassicornis — espéce de surface, mais connue dans les grottes aussi.
Dans les gouffres étudiés on n'en a trouvé que deux exemplaires.

Mesachorutes ojkoviensis — connu tant a la surface que dans les grottes. On Ta
retrouvé dans les grottes de Pologne et dans les creux de Hongrie. Espéce troglophile.

Arrhopalites furcatus hungaricus subsp. nov.— sous-espéce nouvelle dans la science.
Elle est représentée par un animal troglophile d'Espagne, celui-ci habite certainement
aussi exclusivement les grottes. Elle est troglobionte.

Onychiurus burmeisteri — animal de surface et troglodyte, troglophile. Il est fré-
quent dans le Karst de Torna.

Onychiurus kadici sp. nov.  Espéce nouvelle pour la science. D'aprés nos connais-
sances actuelles ils sont troglobiontes.

Onychiurus schonviszkyi sp. now — Espéce troglobionte, nouvelle pour la science.

Hypogastura cavicola —quantité d'exemplaires. Espéce troglobionte, connue jusqu'ici
exclusivement dans les grottes.

Pseudosinel/a a/ba — Espéce cavernicole, mais on I'a trouvée a la surface aussi.
Espéce troglophile.

Orchesella bifascicata — Espece superficielle typique, c’est seulement par hasard
qu'elle se trouvait dans la grotte. Espece trogloxene.

S aturelles:
Orphania denticanda — Elle est commune a la surface dans les régions forestiéres.
Cette espéce est trogloxene, c'est par hasard que nous l'avons trouvé dans le gouffre.
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Coléopteres :

Carabus violaceus carabe et Geotrupes vernalis, géotrupe —tous deux représentent
des espéces de surface. Etant donné qu’ils apparaissent a la surface, a I’avant-printemps
déja, ils se sont accoutumés a la température plus basse et ils étaient visiblement a leur
aise au fond du gouffre.

Mouches :

Trichoceridaefom. — Les larves connues jusqu’ici vivent dans les substances végéta-
les vermoulues et dans des champignons. Les imagos de quelques espéces pondent les
oeufs qui fournissent les générations d’été, dans les détritus organiques des régions d’en-
trée des grottes. Ce sont des espéces troglophiles. Dans les grottes on trouve le plus souvent
I'espéce Trichocera maculipennis.

Sciaridae fam. — Une grande partie des imagos vit aux lieux couverts, humides,
calmes, Il y en a beaucoup d’espéces dans les grottes. Parmi les espéces des grottes la
majorité est troglophile. Quelques espéces d’entre eux vivent —selon nos connaissances
actuelles —exclusivement dans les grottes.

Mycetophi/idaefam. — La plus grande partie des espéces des grottes est troglophile.
Dans les régions a I'obscurité compléte évoluent seulement les espéces, dont les larves
vivent dans le guano. La faune des Mycetophilidae des entrées des grottes est en général
tres variée.

Culicidaefam. —Certaines especes passent I’hiver dans les cavités plus ou moins gran-
des, dans des caves, dans les parties d’entrée des grottes —elles sont troglophiles.

Phoridae fam. — Les espéces vivant dans les grottes ne montrent pas un rapport
uniforme aux grottes. Il y en a des trogloxénes, des troglophiles qui cherchent les zones
d’entrée des grottes et d'autres qui se rencontrent dans les zones obscures aussi, mais
jusqu'ici on les a trouvés a la surface aussi, dans un biotope similaire.

Helomyzidaefam. — C'est le plus grand groupe des dipteres des grottes —aussi bien
quant au nombre de leurs especes qu'au point de vue du nombre des individus. La plupart
sont trogloxeénes.

Sphaeroceridae fam. — Pour la plupart ils sont trogloxénes, mais il y en a aussi des
troglophiles.

Araignées :

Amaurobius fenestralis — animal de surface, fréquent dans les bois. Espéece trog-
loxéne.

Amaurobius cfr.ferox — Espéce de surface, mais on la trouve souvent dans les caves,
cavités, grottes. Elle préfére les lieux frais, humides.

Leptyphantes paliidus — Cette espéce se rencontre aussi bien & la surface que dans
les grottes. On I’a retrouvé aussi dans la grotte d'Abaliget. Elle est troglophile.

Meta menardi —C'est l'araignée la plus grande des grottes que I'on trouve exclusive-
ment dans les zones d'entrée. Elle tend sa toile au plafond de la galerie des grottes, et
aux flancs. L’animal guette sa proie des fissures des roches. On le retrouve toute I’année.
Sa nourriture se compose de moustiques et de mouches qui s’attroupent dans l’avant-
partie des grottes. C’est une espéce typiquement troglophile.

Genre Porhomma — Ce sont les araignées répandues dans les parties intérieures des
grottes. On les retrouve dans toutes les saisons dans les parties de bois pourries et sous
les planches. Selon Vandel, ce genre est un genre résiduel de la période glaciaire —en
Europe du Nord il vit a la surface, tandis qu'au sud on ne le trouve que dans les grottes.
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Acores:

Macrocheles et Uropodina qui appartiennent aux mésostigmates, vivent dans le
guano des chauves-souris. Parasiius est un parasite des chauves-souris.

Damaeus diversipilis — Animal de surface. Au point de vue de la faune, c’est une
espéce nouvelle.

Oppia ornata — Décrite en Tchécoslovaquie, a la surface elle est commune, trog-
loxéene.

Achipteria coleopatro — On la trouve seulement & la surface dans la grotte, elle
représente un élément étranger. Espéce trogloxene.

Oribella covatica: Décrite dans la grotte «Certova diera» du Karst de Slovaquie
du Sud. Elle vit dans les grottes, espece troglobionte. En ce qui concerne la faune, c’est
une espece nouvelle.

Schieba cavernicola — Espece troglobionte. En Hongrie on I’a trouvée dans la grotte
Baradla.

Chiropteres

Rhinolophus hipposideros, Myotis oxygnatus, Myotis bechsteini — ces espéces se
trouvent dans toutes les grottes de la Hongrie. On peut les considérer comme des espéces
troglophiles.

Conclusions

C’est la premiere fois que nous avons étudié les gouffres du point de vue biologique.
Cette premiére étude nous a fourni des résultats précieux.

Les gouffres étudiés se difféerent entre eux:

— Le Gouffre-Kifli (croissant) — bien séparé du milieu extérieur — par son
dégouttement temporaire actif assure aux animaux un espace vital semblable
a une grotte a riviére.

— Le Gouffre- Oz (chevreuil) est plus étroitement lié & la surface. Le grand puits,
ouvert immédiatement a la surface, a formé un biotope amphotherm intéres-
sant. 1l n’y a pas d’obscurité compléte, mais la température n’est pas constante.

En raison de cela, sa faune contient des especes cavernicoles et des espéces de
surface aussi.

— Le Gouffre-Hideglyuk contient peu de restes organiques et son remplissement
d’argile rousse n’est pas favorable non plus aux animaux. C’est pourquoi,
bien qu’il ne soit pas fortement isolé de la surface, sa faune est pauvre.

En ce qui concerne la détermination de I’habitat des animaux, nous devons agir
avec une grande précaution. On ne peut pas déclarer d’un animal qu’il est troglodyte,
méme si nous I’y trouvons. Beaucoup d’animaux parviennent dans les gouffres passive-
ment (par I'effet du vent, de I’eau, ou bien ils y tombent tout simplement). On doit
toujours prendre en considération ces faits.

Si I’on compare la faune Collembole du Gouffre Kifli (croissant) a celle du Gouffre
Oz (chevreuil), on peut constater que les siéges des espéces qui s’y trouvent de méme
que le nombre de leurs individus renvoient a I'intercommunication de ces gouffres avec
le monde extérieur. Dans le Gouffre Kifli (croissant) se trouvent trois espéces troglobion-
tes (qui habitent exclusivement les grottes) et trois espéces troglophiles (vivant tant dans
les grottes qu’a la surface). Mais en considérant la fréquence des espéces troglophiles
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on voit que ces espéeces troglophiles se trouvent, en premier lieu, dans les grottes. Si on
considére le nombre des individus des collemboles, on voit également que ce sont les
deux espéces troglobiontes qui dominent. Par contre, on trouve dans le Gouffre Oz
(chevreuil) quatre especes troglobiontes, trois troglophiles, trois especes de surface,
mais se trouvant rarement dans les grottes aussi, et trois espéces, vivant exclusivement
a la surface. L'étude quantitative des collemboles du Gouffre Oz (chevreuil) montre
que ce sont les espéces troglobiontes qui sont représentées par le plus grand nombre
d'exemplaires. Mais tant parmi les troglophiles que parmi les trogloxénes il y a une
espéce dont les individus sont plus nombreux.

Cette comparaison nous montre également le grand rdle de I'influence de la teneur
en matiére organique des grottes et de leur intercommunication avec le monde extérieur,
influence reflétée par la variété des especes et par le nombre de leurs individus.

Mais la récolte des os fossiles est aussi intéressante; elle se rapporte en premier
lieu aux os fossiles d'ours et de chauve-souris du Gouffre Kifli (croissant). Il est trés
vraisemblable que la crevasse étroite ne pouvait pas servir de demeure pour I'Ursus
spelaeus. N'ayant pas connu la cavité, il s'y est glissé et il doit y étre tombé. Le gouffre
joue ici le réle de piege. Il est également inimaginable que I'ours de grande taille aurait
pu y tomber dans les conditions actuelles. Par conséquent, on peut supposer que le
faux-fond s'est formé plus tard. Etant donné que I'ours ne pouvait pas se servir de cette
cavité pour abri, il est vraisemblable qu’il vivait dans les autres creux des rochers du
plateau. C'est pourquoi il est nécessaire de découvrir les creux et de les fouiller aussi.

Comme parmi les plus de soixante gouffres d'Alsdhegy il y a trois dont I'étude
biologique a amené a la découverte de trois espéces et d'une sous-espece nouvelles, outre
la découverte de deux espéces connues, mais non pas représentées jusqu'ici dans la
faune, il semble opportun de continuer la recherche méthodique des gouffres, biotopes
peu étudiés jusqu'a présent.
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OEKOLOGICAL-FAUN ISTICAL INVESTIGATIONS
IN THE GOUFFRES OF HUNGARY
by
D. BAJOMI
Summary
In this paper faunal assemblages of three different types from the vertical karst
pits of Alsdhegy (North Borsod Karst Area) are discussed, as in a vertical pit we can

find concentrated on a small place all the features (organic material, heterogenous biotop,
etc.) which in other caves are distributed over a distance of a few hundred meters. The
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investigations made it possible to find three new species: Neanura dudichi nsp., Ony-
chiurus (Protaphoura) kadici n. sp., Onychiurus (Onychiurus) schoenviszkyi //. sp., a
subspecies: Onychiurus (Protaphoura) kadici var. geminiocellatus n. var. (representatives
of CoUembolae), and also two other species: Damaesus diversipilis and Oribella cavatica
(spiders), which have so far been unknown in the fauna.

Beside systematic determinations, the relationships between cave organisms and
cave environment, such as the influence of the organic material of the cave itself on the
abundance of the different species and ths cave’s connection with the surface, could
be clarified.

QKONOITMYECKUWMWE —®PAYH MCTUWYHECKWE
MCCNEJOBAHNMNA B , XOMBAT BEHTPUN

0. BANOMM
Pestome

B cBoeli paboTe aBTop 06paboTan ayHbl Tpex BepTMKabHbIX neyvep (,,)KOM-
60B“) pasHoro Tuna B rope Anbwoxefdb (CeBepHO-BOpPLWOACKWIA KapCT), TakK Kak
XOMObI pacnosiaraloT B npefenax He60/bLWON nnowagn BCEMU 0COBEHHOCTAMM
(cogepxxaHve OpraHM4ecKoro BeLlecTBa, HEOAHOPOAHbIW 61MOTON, U T. N.) KOTOPbIE
B newiepax [Apyroro Tuna BCTPeYalOTCA TOMbKO HA MNPOTSKEHWU HECKONbKMX
COTEH MeTpOB. Bbilleyka3aHHble MCCNefOBaHUA NPUBENN K HaxodKe TpeX, COBCEM
HOBbIX B Hayke BMAoB: Neanura dudichi nsp., Onychiurus (Protaphoura) kadici n.
sp., Onychiurus (Onychiurus) schoenwiszkyi n. sp. a Takxxe ogHoro nogsuga Onyc-
hiurus (Protaphoura) kadici var. gemioiocellatus n. var (konnem6onbl) n AByX
BUAOB HOBbIX AN faHHOW thayHbl : Damaeus diversipilis, Oribella cavatica (Kneww).

Mpn n3yyeHWn cBA3EN NeLlepHbIX OPraHM3MOB C CYLLECTBYHOLLMMU neLep-
HbIMW YCNOBUAMU — Hapsady C CMCTEMATUYECKON 06paboTKON paccmaTpuBaemblX
OpraHn3MoB — BbICHUAOCH, KaK CUIbHO BAMAIOT Ha pasHble BUAbl W KOANYECTBO
X ocobeil cofepXXaHWe OpraHMYecKOro BeLeCTBA W CBSI3b AAHHON Mellepsl
C MOBEPXHOCTHIO.

B10 LOG 1AJ ESPLOROJ EN HUNGARAJ GROTOJ
D. BAJOMI
Resuino

En la referato mi prilaboris la faunon de tri diverstipaj vertikalaj grotoj en la monto
Alséhegy (Nord-Hungario, karstregionon de Aggtelek), car la vertikalaj grotoj kon-
centrigas sur malgrandan areon ciujn proprecojn (organikaj substancoj, heterogena
biotopo ktp.), kiuj en alispecaj grotoj estas troveblaj nur post sumigo tra pluraj centoj
da metroj. Tiu ci esploro rezultigis tri speciojn, por la scienco novajn: Neunara dudichi
n. sp., Onychiurus (Protaphoura) kadici n. sp., Onychiurus (Onychiurus) schoenviszkyi
n. sp. kaj unu subspecion: Onychiurus (Protaphoura) kadici var. geminiccellatus n. var.,
krébmé du speciojn, por la falino novajn: Damaesus diversipilis kaj Oribella cavatica.

Krém fari sistemigajn prilaborojn, oni esploris ankal la in'.errilaton inter la grotaj
organismoj kaj la faktoroj de la loka grota medio. Tiuj esploroj pruvis, ke la enhavo
de organikajoj de la koncerna groto kaj la rilato de la groto kun la tersurfaco kiom grand-
mezure influas la nombron de la divarsaj specioj kaj de ties individuoj.
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DISKUSSIONSBEMERKUNG ZUM ARTIKEL
SAUFSTELLUNG VON INDEXZAHLEN
UNTERIRDISCHER HOHLRAUME”

~ vonProf. Dr. F. Pan,
erschienen in ,,Karszt- és Barlangkutatas”,
I1l. Evfolyam 1961, Budapest 1962.

von
DIETER MUCKE

In diesem Artikel wird ein Indexsystem fur unterirdische Hohlrdume vorgeschlagen,
das bei seiner Anwendung das Studium einschlégiger fremdsprachiger Literatur ungemein
erleichtern wirde. Dariiberhinaus halt es zu grundlicher und vielseitiger Erforschung
von Hoéhlen an. Den ,,Indexzahlen unterirdischer Hohlrdume” von Prof. Dr. PAPP ist
daher eine mdglichst schnelle und allgemeine Anerkennung und Anwendung zu wiin-
schen. Um die ganze Vielfalt der natirlichen Hoéhlen zu erfassen, scheinenjedoch noch
kleine Ergénzungen nétig, von denen einige hier zur Diskussion zu stellen mich Herr
Prof. Dr. PAPP freundlicherweise ermuntert hat.

Zur 1. Gruppe

Zur geneaueren Charakterisierung der Art des Hohlraumes, besonders zur Unter-
scheidung zwischen echter Hohle und Felsnische-Halbhohle, ist ein von BORTITZ und
EIBISCH (1962) verwendetes System nach Hohe (H), Breite (B) und Tiefe bzw. L&nge
(T) zu empfehlen:

1 T~B echte Hohlen, (meist T>B>H)

2. T<B

2.1 H<T echte Hohlen

2.2 HAT Halbhohlen

2.3 H>T keine Hohlén

Da es sich ohnehin um ein spezielles Indexsystem fir Hohlen handelt, kdnnte
Hohle....... 1 eingespart und durch haufig vorkommende Durchgangshéhle, Felsentor. ..1
ersetzt werden.

Beispiel: Gautschgrotte (Elbsandsteingebirge) 9.0.0. (HA"T<B)

Zur 111. Gruppe

Im Elbsandsteingebirge im Stiden der DDR kommen Héhlen vor, die beim Absturz
von sehr grossen Sandsteinblocken infolge Verwitterung entstehen, sogenannte Ein-
sturzhohlen. Weiterhin werden oft gedffnete Klifte oben durch Felsblécke verschlossen,

135



wobei ebenfalls Hohlen entstehen. Da hier die Gravitation einen entscheidenden Anteil
an der Hohlenbildung hat, sei folgende Ergénzung vorgeschlagen:

6. Gravitationsvorgang (Felssturz)... Symbol: Grav.

L. TELL beschreibt aus Schweden Riesenkessel- und Steinhaufenhdhlen (1962).
Erstere sind horizontale bis flachgeneigte Strudelkolke, die durch korrasive Wirkungen
von Schmelzwasser und Gerollen entstanden. Die betréchtliche Ausmasse erreichenden
Steinhauffenhohlen bildeten sich nach Abschmelzen der eiszeitlichen Gletscher durch
das Auftirmen der vom Eis mitgefliihrten Gesteinsblocke. Diesen durch glaziale Wir-
kungen entstandenen Hohlentypen wirde folgendes Symbol gerecht:

7. Glazigene Vorgange _ Symbol: Glaz.

TELL erwéhnt weiterhin Hohlen, die durch Lockerung des Gesteins infolge Frost-
sprengung und anschliessende Ausrduming durch Wind oder Wasser gebildet werden.
Da auch andere Hohlen durch Deflation oder im Kiistenbereich durch Abrasion ent-
stehen, scheint folgendes gemeinsames Symbol méglich:

8. Abrasionsvorgdnge  Symbol: Abr. evtl, differenziert in Abr. marin, Abr.
fluviatil, Abr. &olisch.

Die in Riffkalken und- dolomitén sowie in Travertinen bekannten primaren Hohlen
sollten unter:

9. Primare Hohlen in Sedimenten... Symbol: Prim, erfasst werden, da primére
Hohlen in Eruptivgesteinen ja durch das Symbol Erp. bereits eindeutig gekennzeichnet
sind.

Die am Sidharzrand ausstreichenden Anhydrite des Zechsteins (Perm) gehen
durch Wasseraufnahme unter Volumenzunahme in Gips uber, wobei lokal bei flachla-
gernden Schichten an der Oberflache Hohlen aufgequollen sind, sogenannte Quellungs-
hohlen :

10. Hydratisierungsvorgange........ Symbol: Hyd.

In der I1l. Gruppe wdre vielleicht die Reihenfolge der Symbole besser nach der
zeitlichen Reihenfolge der wichtigen verursachenden Faktoren zu waéhlen, wobei evtl,
der fir die heutige Morphologie entscheidende Faktor unterstrichen werden konnte
(siehe auch Anhang: Charakterisierung wichtiger Hohlentypen durch bestimmte Sym-
bolkombinationen).

Beispiele:
Kleiner Kihstall (Elbsandsteingebirge) Grav.
Torekullakyrkan (Schweden) Glaz. Grav.

Visitenhthle am Kulten (Schweden) Glaz. Abr.
Zwergeslocher (Stdharz) Hyd.

Zur V. Gruppe

Anstelle der Differenzierung in Andesit, Dazit, Basalt wéare umfassender und fiir
eine internationale Symbolik daher glinstiger:

6. Intrusive Gesteine (Granite, Syenite usw.). . .. Int.

7. Extrusive Gesteine (Porphyre, Basalte usw.). . . Ext.

8. Effusive Gesteine (Tuffe usw.). ... Eff.
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Da z.B. in Schweden und Deutschland zahlreiche Klufthéhlen in Gneisen und
kristallinen Schiefern bekannt sind, erscheint eine Erganzung fir metamcrphe Gesteine
notig:

9. Metamorphe Gesteine. ... Met.

Das Symbol CaS sollte ausser Gips auch Anhydrit umfassen.

Fir die Alterstabelle sollten wwvtl. gedndert werden:

Urzeit (Arch.) in Prakambrium (Prék.), um auch das Algonkium zu erfassen;
Silur (Silur.) in Ordoviz (Ord.) und Gotland (Got.);

Eoza flir Eozén und Paleozan, oder zusetzliches Symbol fur letztere Stufe.

Ein Zusatz des Zeichens + zum Alterssymbol konnte die Entstehungszeit des Ge-
steins, ein Zusatz von — die Entstehungszeit der Hohle, also die teilweise Wegfiihrung
des Gesteins, charakterisieren.

Beispiele:

Klufthéhlen im Gneiss (Grube Halsbriicke, Sachsen) 100% Met. Prak. -b Carb. —
Ludwigsdorfer Hohlen (Lausitz) 75% Dol. 25% Ca07. Cambr. -f. Tert. - Plei. —

Zur V. Gruppe

Ein Einschub von 8. Brauneisen........ Lim. 0. FeOH
vor 9. Andere............... etc.
wadre glnstig.

Wichtig ist die Charakterisierung der Hoéhlensedimente, z.B. durch

10. Lehm
11. Sand
12. Kies

Zur V1. Gruppe

Hier sollte noch ein Mass fiir die absolute H&ufigkeit von sekundaren Mineral-
bildungen in Hohlen eingefiihrt werden —evtl, eine flinfstufige Skala:

1sehr selten
2 selten

3 massig

4 haufig

5 sehr haufig

Zur V1. Gruppe

Die Farbskala sollte durch die hdufige Gesteinsfarbe

erganzt werden. Da in der gegenwartigen Form aus der Symbolik nicht hervorgeht, ob
die Farbe der Gesteine oder sekundarer Mineralbildungen gemeint ist, wirde ich die
Farbcharakteristik als selbstandige Gruppe nicht mehr aufrechterhalten, sondern die
sieben Farbsymbole jeweils in Klammern den Gesteinen der IV. und den Mineralen
der V. Gruppe anfligen.
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Zur XI11. Gruppe

Durch Zusatz eines -f zum Symbol kénnte die gegenwartige Nutzungsart, durch
Zusatz eines — eine zukiinftige Nutzungsmdglichkeit gekennzeichnet werden. Da zu-
weilen Hohlensedimente als Lagerstatten von wirtschaftlicher Bedeutung sein kénnen,
ist folgender Zusatz gunstig:

Phosphorite.........cccocviieniiinennn 7
Eisen- oder Buntmetallerze............... 8
Eine weitere Gruppe kdnnte einfachste biologische und archéologische Beobach-

tungen enthalten, die lediglich den Fachmann auf das Vorhandensein entsprechender
Objekte aufmerksam machen:

Spuren menschlicher Besiedelung..........ccccoevevevievieviciieincnennne, Art,

Fossilien mit EntstehungSzeit........coovveieneie e Foss. (Format.)
Rezente Hohlenfauna: Wirbeltiere........cccooevvevviviice e, Vert.
WITDEIOSE.....oiceece e Inv.

Rezente HBhlenflora.........ccccoovvvveieni e Flora

Far fehlende Angaben sollte statt einer Null besser ein Fragezeichen benutzt werden,
sodass z.B. bei Fallwinkeln von 0° Verwechslungen vermieden werden und da anderer-
seits die Ziffer Null schon beim Fehlen gewisser Eigenschaften gesetzt werden soll.
In der deutschen Literatur werden Streichrichtungen heute in der Regel in Betrdgen von
0 ibs 180° angegeben.

Beispiel fur die Indizierung einer Héhle nach den ergénzten Gruppen:

Heimkehle (Siidharz): 1.3.0.0.11l. Tekt. Korro. Korra. 1V. 100% CaS/7. Ferm +.
Plei -. V. Lehn. CaCO3—/1/. VI. Stg. 100%. VII. siehe unter IV. und V. XII.1 +.
2 +. 5 — XIII. Vert. Inv. Flora.
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~Anhang: Charakterisierung wichtiger Hohlentypen durch bestimmte Symbolkombina-
tionen.

1 Priméare Hohlen

11 Blasen- und Lavahohlen..........cooooiiiiinn, Erp.
12 Priméare RIffndhlen ..o Prim.
2. Sekundére Hohlen
2.1 Typische Karst-Erosionshohlen.............ooooeviiiiininee Tekt. Korro. Korra.
2.2 Reine Klufthéhlen .
2.3 Durch Felsbldcke obenverschlossene Kliifte . Crav.
24 Einsturzhohlen. ...,
25 Schichtfugenhdhlen Korro. Korra.

2.6 Riesenkessel............... . Korra.
2.7 . . Grav.
%g Durch Frostsprengung und Abrasion entstandene Hohlen . = Glaz. Abr.
2.1

.9 BrandungshBhlen............ccoovvvivieiincnecce e Abr.
10 Quellungshdhlen.......coocecc e Hyd.
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Barlangkut. — Hohlenf.
Barlangvil.

Botan. Koziem.

Budai Krénika

Budai Napl6

Budapester Rundschau

Buvar

Debreceni Szle

Dadig. F. J. Tudegy. Archaeol. Int.

Dunantali Szle

Encian

Erdély

Erdélyi Mizeum
Erdészeti L.

Ethnographia — Népélet

Acta Biologica, Szeged
Allattani Kozlemenyek, Bp.
Annales Historici Naturalis Musei Nationatis Hungarici,

Archaeologica Hungarica, Bp.

Archaeologiai Ertesitd, Bp.

Balaton. Balatonfired

Balatoni Kurir, Keszthely

Banyaszati és Kohaszati Lapok, Bp.

A Bénya- és Kohomérnoki Osztaly Kozleményei, Sopron

Barlangkutatdés — Hdéhlenforschung, Bp.

Barlangvilag, Bp.

Botanikai Kozlemények, Bp.

Budai Kronika, Bp.

Budai Naplé, Bp.

Budapester Rundschau, Bp.

Buvér, Bp.

Debreceni Szemle, Debrecen

Dolgozatok a m. kir. Ferenc Jozsef Tudomanyegyetem
Avrchaeologiai Intézetébdl, Szeged

Dunantali Szemle, Szombathely

Encién, Bra$ov [BrassdJ

Erdély, Cluj [Kolozsvar]

Erdélyi Muazeum, Cluj [Kolozsvar]

Erdészeti Lapok, Bp.

Ethnographia — Népélet, Bp.

+ Az 1931—35. évi szpeleoldgiai bibliografia az Evkonyv IV. kotetében jelent meg, az sszes addigi jegyzékek attekin-
tésével, — Die speldologische Bibliographie tiber die Jahre 1931—35. ist im 1V. Band dieses Jahrbuches erschienen,
samt Uberblick aller vorhandenen alteren Listen.
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Fol. Zool. et Hydrobiol.
Foldgdémb

Foldr. Kdziem.

Foldr. Zsebkdényv
Foldt. Ert. U. F.

Foldt. Int. Evi Jel.
Foldt. Int. Evk.

Foldt. Kozi.
Fragmenta Faunistica Hung.
Geol. Hung. ser. Pal.
Grotte d’It.

Hidr. Kozi.

Hungéria Magazin
Ido;aras

Ifj. és Elet

Karpati Hangok
Kérpatok

Kd&zi. debreceni T. I. Tud. egy.

Régészeti Int.
Krasy Slovenska
Magy. Féldr. Evk.
Magy. Tr. Elet
MTSz. Hiv. Ert.
Mat. Termtud. Ert.
Mecsek Egyesiilet Evk.
Mitt. 0. Hohlen- u. Karstf.
Orszagjaras
Oserd
Pannonia
Pésztortliz
Petermanns Mitt.

Quartér

Shorn. Cesko-slov. Spolecn.
Zemepisné

Soproni Szle

Spel. Jahrb.

Stud. Zool.

Székelység

Székesfehérvari Szle

Tapolca és Vid.

Tapolcai Ujsag

Térk. Kozi.

Termbarat

Természet

Termtud. Kozi.

Termtud. Kozi. Potfiiz.

Tisia

Turista Elet

Turist. L

Vasarnapi Konyv
Zoologischer Anzeiger
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Folia Zoologica et Hydrobiologica, Riga

A Fo6ldgémb, Bp.

Foldrajzi Kozlemények, Bp.

Foldrajzi Zsebkonyv, Bp.

Foldtani Ertesits, Uj Folyam, Bp.

A Magyar Kiralyi Foldtani Intézet Evi Jelentése, Bp

A Magyar Kiralyi Foldtani Intézet Evkonyve, Bp.

Foldtani Kozlony, Bp.

Fragmenta Faunistica Hungarica, Bp.

Geoldgia Hungarica series Palaeontologica, Bp.

Le Grotte d'ltalia, Trieste

Hidrologiai Kozlony, Bp.

Hungéaria Magazin, Bp.

Az IdOJaras Bp.

Ifjiség és Elet, Bp.

Karpati Hangok, Bp. — Rakospalota

A Karpatok, Kosice — Kassa

Kdézlemények a debreceni Tisza Istvan Tudomanyegyetem
Régészeti Intézetébdl, Debrecen

Krasy Slovenska, Liptovsky Mikulas — Liptoszentmiklos

Magyar Foldrajzi Evkonyv, Bp.

Magyar Turista Elet, Bp.

A Magyar Turista Szovetség Hivatalos Ertesitsje, Bp.

Matematikai és Természettudomanyi Ertesits, Bp.

Mecsek Egyesilet Evkdnyve, Pécs

Mitteilungen Uber Hohlen- und Karstforschung, Berlin

Orszagjaras, Bp.

Oserd, Bp.

Panndnia, Pécs

Pésztortliz, Cluj [Kolozsvar]

Dr. A. Petermanns Mitteilungen aus Justus Perthes’ Geo-
graphischer Anstalt, Gotha

Quartar, Berlin

Shornik Ceskoslovenské Spolecnosti Zemepisné, Praha

Soproni Szemle, Sopron

Speldologisches Jahrbuch, Wien

Studia Zoologica — Allattani Tanulmanyok, Bp.

Székelység, Odorheiu [Székelyudvarhely]

Székesfehérvari Szemle, Székesfehérvar

Tapolca és Vidéke, Tapolca

Tapolcai Ujsag, Tapolca

Térképészeti Kozlony, Bp.

Természetbarat, Bp.

A Természet, Bp.

Természettudomanyi Kozlény, Bp.

Potfiizetek a Természettudomanyi Koézlényhoéz, Bp.

Tisia. A debreceni Tisza Istvan Tudoméanyos Téarsasag lI.
(mat.-termtud.) osztalyanak kozleményei, Debrecen

Turista Elet, Oradea [Nagyvarad]

Turistak Lapja, Bp.

Vaséarnapi Koényv. Bp.

Zoologischer Anzeiger, Leipzig



Abb.
Abb.
Abt.
All.
Bd.
Bcarb.
Beil.
Bespr.

kI:l':"?bliogr.
Bp.

C.
cgyet.
ELTE
engl.
évf.
F L
Fig.
figg.
f

fr.

H.
Hirl.
Inst.
Int.
ism.
Ig.
kv,
iun.
kiad.
kiv.
kot.

ROVIDITESEK- ABKURZUNGEN

Abbildung(en) — abra (4k)
Abhandlung (en) — értekezés(ek)
Abteilung — rész

Allami — staatlich

Band — kotet

Bearbeiter, bearbeitete — atdolgoz6, atdolgozta
Beilage — melléklet

Besprechung — ismertetés

barlang — Héhle

Bibliographie — bibliogréfia

Budapest — Budapest

éislo — szam — Nummer

egyetem — Universitét

Eotvos Lorand Tudomanyegyetem
englisch — angolul

évfolyam — Jahrgang

Foldtani Intézet — Geologische Anstalt
Figur — abra, rajzos

fuggelék — Anhang

fir
francais — francia
Heft — flizet

Hirlap — Zeitung

Institut — intézet

—Intézet — Institut

= ismertetés — Besprechung

= Jahrgang — évfolyam

—jegyz6kdnyv — Protokoll

= junior — ifjabb

kiadas — Ausgabe

kivonat — Auszug

kotet — Band

lasd — siehe

magyar — ungarisch

magyar — ungarisch

melléklet — Beilage

Magyar Nemzeti MUzeum — Ungarisches Nationalmuseum
munkalatai — Arbeiten

—miimelléklet — Kunstbeilage

Neue Serie — Uj sorozat

Nummer — szdm

non vidi — nem lattam — nicht gesehen
nyomda — Druck

orszagos — staatlich

osztaly — Klasse

pagina — lap — Seite

pars — rész — Teil

rész — Teil

Reihe — sorozat

roenik — évfolyam — Jahrgang
separatum — kiilénlenyomat — Sonderabdruck
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Ser.
V.
Sz.

szerk.

térs.
térk.

térkv.

tom.
U. F.

u.
Vol.

[]
g

*k*k
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Serie — sorozat

svazek — kotet — Band
szam — Nummer
szerkesztette, szerkeszt§ — redigierte, Redakteur
tabula — tabla — Tafel
tarsulat — Gesellschaft
térkép — Karte
—térképvazlat — Kartenskizze
= tomus — kdtet — Band

= (j folyam. — neue Serie

= und —és

= volumen — kotet — Band

JELMAGYARAZAT ZEICHENERKLARUNG

Utalés a szerzbkre Verweisung an die Verfasser
Periodikék cimkezdete Anfang der Titel der Periodica

Qimllziegészités, egyéb megjegy- Erganzung der Titel und andere Anmerkungen
zése

Sajtohiba, igy van az eredetiben is Druckfehler, so steht es auch im Originale

Bizonytalan adat Unsicher

Névteleniil megjelent cikkek Anfang der anonymen Arbeiten

kezdete

Azonos targyu cikk szdveg- Artikel von gleichem Thema, mit Textvariante
valtozattal



14.

16.
17.

19,

20.

1936.

. ALMASY, L[ASZLO] E[DE]: Récentes explorations dans le Désert Libyque, (1932—

—1936.) Le Caire [Kairg] 1936. VIII, 97 p. 17 t. 1térk. (Société Royale de Geographie
d’Egypte, Publications.)

6skori sziklarajzok, koztik barlangi is.

. [ANKNER] GESZTESVAR1 BELA : Egy turista héstett igazi torténete ava yho%y fi%%é
. Bp. .

tik fel a majdanpalani ,,jégbarlangot”. -~ Magy. Tur. Elet. 4. évf. 15. sz. p.

. BAKTAY ERVIN: Kessler Hubert: Barlangok mélyén. [Ism.] = Foldgdmb, 7. évf.

p. 76. Bp. 1936.

. BALAS JENO: ,Budapest fiirdévaros” alapjai. Székesfehérvéar, Szerz6 kiad. 1936.

38p. 4 mell.

A Gellérthegy belsejében létesitendd gyoégyfiirdé terve, hozzaszéladsokkal.

. [BANYAI JANOS] B.: A Székelyfold legnagyobb barlangjanak [Homor6dalmési-bg.]

térképe 100 évvel ezel6tt jelent meg. = Szekelység, 6. évf. p. 26—27. Odorhei [Székely-
udvarhely], 1936.

Fekete Istvan térképének és flzetének ismertetése.

. BARBIE LAJOS: Barlangismeretek turistak részére. = Turist. L. 48. évf. p. 144—146,

223—225, 279—281, 326—327, 386—387, 417—419. Bp. 1936.

I. A barlangok keletkezése, fejlédése, osztadlyozéasa, p. 144. Il. A barlangok ismerete, p. 224. II1. A barlangok
felkeresésének technikaja, p. 225. IV. A felszerelés felsorolasa, gondozdasa és hasznélata, p. 280. V. A barlangok
bejarédsa. Kiegészitd felszerelési eszkézok, p. 280. VI. Kiléonb6z6 tudnivalék a barlangoknél, p. 326. VII.
A barlangban eléforduld balesetek, azok elharitdsa és a mentési munkalatok, p. 326. VIII. A barlangkutaté
turista, p. 327. 1X. Barlangkutaté tadrsadalmi szerveink, p. 386. X. A barlangok jelent6sége, p. 386. Hatodik
kézlemény: A Varhegyi barlangok, p. 417. A Ferenchegyi barlang, p. 418.

. BARBIE LAJOS: A budai Vér barlangliregeinek ... [latogatottsaga]. = Turist. L. 48

évf. p. 74. Bp. 1936.
BARTUCZ LAJOS: Id. 49. sz. tétel.

. BERTALAN KAROLY: Beszamol6 a M.T.E. Bakonyi Osztdlya Barlangkutaté Cso-

Eortjénak 1936. évi mlkodésérdl. Veszprém, 1936. 27 p. 28 kép, 10 térkv. (Kézirat a
akonyi Muzeumban.)

. BETHLEN MARGIT: Baradla. = Pesti Hirl. Bp. 936. maj. 26.
. BOGSCH LASZLO: A Magyar Barlangkutatdo Tarsulat miikddése az 1935. évben.

= Barlangvil. 6. két. p. 32—33. Bp. 1936.

. BOROS ADAM: Gebhardt Antal: Az Abaligeti barlang élévilaga. 1934. [Ism.] = Bar-

langvil. 6. kot. p. 30—31. Bp. 1936.

. BRUMMER ERNO: Matyashegyi kofejt6k asvanyairol. = Foldt. Ert. U. F. 1 évf.

p. 52—58, 1 térkv. 6 kép. Bp. 1936.

. CHOLNOKY JENO: Barlangpincék a budai Varban. = Uj ld6k, 42. évf. 1 félév,

p. 174—175, 1 4abra, 1 kép. Bp. 1936.

CHOLNOKY JENO: A budai vérhegyi barlangok. = Barlangvil. 6. két. p. 10—18,
4 abra. Bp. 1936.

. CHOLNOKY JENO: Elnéki megsnglité. [A MBT 1936. nov. 12-i jubilans diszk6zgydlé-

sén.] = Barlangvil. 6. kot. p. 50—58, 75. Bp. 1936.

DANCZA JANOS: A Bilkkhegység rejtett cseppkdbarlangjai. = Termbarat, 24. évf.
1 sz. p. 2—5, 1 kép. Bp. 1936.

DOBIECKI SANDOR: Jelentés a Ma%yar Turista Szovetség 1935. évi miikodésérdl.
= Turist. L. 48. évf. p. 108—111. Bp. 1936.

Baradla-Nagybizotts;ég megalakuldsa és munkdaja p. 108.

EDOBIECKI SANDOR] D. S.: A kormanyzé a Baradldban. = Turist. L 48. évf. p.
35—237, 1 kép. Bp. 1936.

EMSZT KALMAN: A ,Piinkdsd” forrds chemiai elemzésének eredményei. — Die
chemische Untersuchung des artesischen Quellenwassers von Békasmegyer. (Nur Titel.)
= Hidr. Kozi. 15. (1935. évi) kot. p. 182—183. (magy.). Bp. 1936.

FERENCZI ISTVAN: Erdekes buvopatak a ggmérmegyei Képolna kozség kornyékeén.
= Barlangvil. 6. kot. p. 29—30. 1térk. Bp. 1936.

Elsé utalds a Teresztenyei-barlangrendszerre.
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21

23
24,
25,
26.

21.

28.
29,

31

32

33.

37.

41.

144

GAAL ISTVAN: Hillebrand Jen6: Ma\g;]?/arorszég Gskdokora. — Die ltere Steinzeit
Ungarns. [Ism.] = Debreceni Szle, 10. évf. p. 217—218. Debrecen, 1936.

GAAL ISTVAN: Hollendonner Ferenc emlékezete. = Barlangvil. 6. két. p. 1—9,
40, 1larckép. Bp. 1936.

Bibliogr. p. 8—9.

GAAL ISTVAN: Kessler Hubert: Barlangok mélyén. [Ism.] = Debreceni Szle, 10. évf.
p. 151—152 Debrecen, 1936.

GAAL ISTVAN: A Szelim-barlang ésatasanak Gjabb eredményei. = Termtud. Kozi.
68. kot. Potf. p. 42—43, 2 abra. Bp. 1936.

GAAL ISTVAN: Ujabb asatasok a Szelim barlangban. [1936. jan. 28-i el6adas jkvi kiv.]
= Barlangvil. 6. kot. p. 43—44. Bp. 1936.

GARDONY| ALBERT: A budavari sziklapincék.  Véarosok Lapja, 31. évf. p. 202—
—203. Bp. 1936.

Levéltari adatok szerint a torok hodoltsag el6tt hasznéaltdk dket borospincének.

GEBHARDT [ANTAL], ANTON: Die Tierwelt der Manfaer Hohle. - Festschrift
zllég% 60. Geburststage von Prof. Dr. Embrik Strand, Vol. 3 p. 217—240, 4 Fig. Riga,
GYORGY A[LBERT]: ,,Buqla&est, a barlangok varosa.” [Kadié O. el6adasanak ism.]
= Bany. Koh. L 69. evf. p. 483. Bp. 1936.

GYORKE MARTON: Csodavara Bihor hegységben. = Encian, 2. évf. p. 58—60. 1
kép. Brasov, 1936.

. HILLEBRAND JENO: A hazai 6skékori kutatasok fontosabb eredményei. —Termtud.

Kozi. 68. kot. Potfiiz, p. 1—12. 1abra. Bp. 19%6.
HILLEBRAND JENO: Id. 49. sz. tétel.

HORUSITZKY FERENC: Adatok az Ordogarok-volgy Krisztinavaros-tabani szaka-
szanak hidroldgiajahoz. — Beitrage zur Hidrologie der SO-lichen Endigung EI] des
Ordogarok-Tales.  Hidr. Kozi. 15. (1935. évi) kot. p. 233—243, 3 &bra (magy.), 243.
(deutsch), Bp. 1936.

Bibliogr. p. 243.

HORVATH ELEK—TOTH ENDRE: Papa me?yei varos multja, jelene és kornyéke.
Szerk. Toth Lajos. Péapa, 1936. 187 p. 1térk. mell.

Bibliogr. D 10— 11. Barlapgok p. 173— 177.

HORVATH ZOLTAN: Le nem irt kirandulds. [1914-ben.] = Karpatok, IlI. r. 10. évf.
p. 10—12. Kosice-Kassa, 1936.

Barkai-jégbarlang, Aggteleki-barlang.

. IVAN JOZSEF: A balatonfiiredi Loczy barlang. = Balatoni Kurir, Keszthely, 1936.

méj. 6. 1térk.

. JASKO SANDOR: Adatok a bakonyi karszt ismeretéhez. = Turist. L 48. évf. p.

58—59. Bp. 1936.

Szentgdali és botakdi barlangok, Attyai forrasto.

. JASKO SANDOR: A Baradla-barlang josvafoi szakaszanak karszthidroldgija. —

Karsthydrologie des Josvaf6er Teiles des Baradla Hohlensystems. = Hidr. Kozi. 15
(1935. évi) kot. p. 196—203. 1 bg. térk. 2 kép (magy.), 204 (deutsch). Bp. 1936.
Bibliogr. p. 203.

JASKO SANDOR: A Ferenchegyi barlang. = Foldi. Ert. U. F. 1 évf. p. 20—26. 1 bg.
térkv. 4 kép, 14abra. Bp. 1936.

JASKO SANDOR: A %Ivdlgy—rézsadombi barlangvidék. = Termtud. Kozi. 68, kot.
p. 243—249. 1geol. térkv. 1kep, 1t Bp. 1936.

. JASKO SANDOR: A Pépai-Bakony hidroldgiaja. — Hydrologie des Bakony-Gebirges

bei Papa. = Hidr. Kozi. 15. (1935. évi) kot. p. 205—211. 2 kép, 1 térk. (magy.), 212
(deutsch). Bp. 1936.

Bibliogr. p. 211. Tapolcaféi forrdsok, Attyai-forrasto.

) %ASKO SANDOR] Dr. J.S.:Uj feltarasok a Ferenchegyi barlangban. = Turist. L

évf. p. 234. Bp. 1936.

JASKO SANDOR: Uj feltard kutatasok a Baradlaban. [1935. okt. 29-i el6adas jkvi
kiv.] = Barlangvil. 6. két. p. 38. Bp. 1936.



42.

£ &

46.
47.

49,

51
52.

&

57.

58.

%9.
60.

61.
62.

63.

64.

JELLINEK JANOS: A Magyar Barlangkutatd Tarsulat... [Solymari barlang hely-
neveinek megall, kikuldott biz. jelentése] = Barlangvil. 6. két. p. 44. Bp. 1936.

. JELLINEK JANOS: A Solyméri barlang. Az Gtvonalak részletes leirasaval. Bp. Szerzé

kiad. 1936. 36 p. 5 kép.

. KADIC OTTOKAR: A harmincéves magyar barlangkutatas tudomanyos eredményei.

= Barlangvil. 6. két. p. 58—66. 77. Bp. 1

KADIC OTTOKAR: Herman Ottd, mint a magyar barlang- és 6semberkutatas megin-
dit6ja. [1935. okt. 29-i el6adas jkvi k|v] = Barlangvil. 6. kot. p. 38. Bp. 1936.

Teljes szovegét Id. 1935-ben.

KADIC OTTOKAR: Katakomben unter Buda’s Burg. = Budapester Rundschau. No.
10. p. 8-9. 3 Bilder. Bp. 1936.

KADIC OTTOKAR: A magyar barlangkutatas allasa az 1935. évben. = Barlangvil.
6. kot. p. 19—22, 42. Bp. 1936.

KADIC OTTOKAR: A Varhegyi barlang a vilag legnagyobb mésztufabarlangja. =
Pesti Hirl. Bp. 1936. aug. 19.

KADIO O[TTOKAR] BARTUCZ L[AJOS], HILLEBRAND E[UGEN] and SZABO
JFOZSEFJ: Prellmlnary report on the results of excavations in the Subalyuk cave, near
Cserépfalu, Hungary. eport of the XVI. International Geological Congress, USA.
1933. Vol. 2. p. 783—787. fig. 1t. 6. Washington, 1936.

. KADIO 0[TTOKAR]—KORMOS TE(VADAR] Eiszeit und eiszeitliche Kulturen im

heutigen Ungarn = Report of the International Geological Congress, U.S.A.
1933 Vol. 2. p. 1203—1208 Washington, 1936.

Separatum: 1935. p. 1—6.

[KELLER FERENC] Kefe: Az Aggtelek—Josvafm Baradla Cseppkobarlangbol ...
1936. m§j. 16-an helyszini radiokozvetités volt.] = Turist. L. 48. évf. p. 245. Bp. 1936.
KEREKES JOZSEF: A gorombolytapolcal Tavasharlang. Barlangvil. 6. kot. p.
23—28. 1térk, 1labra. Bp. 1936*

KEREKES JOZSEF: A Tarkanyi 6bdl morfol6giaja. — Die Morphologie des Tarkanyer
Eeckens Foldr. Koziem. 64. két. p. 80—9/. 3 abra. (magys) 118—119. (deutsch).
p. 1

lin6-forras forrasbarlangja és régi forrasbarlangja p. 83. Mészvolgyi szurdok és Bervavélgyiszurdok p. 91—92.
Bibliogr. p. 96— 97.

KESSLER HUBERT: Arviz az Aggteleki cseppkébarlangban. Féldgémb, 7. évf.
p. 174—177, 3 kép. Bp. 1936.

KESSLER HUBERT : Barlangok melyén. Lambrecht Kalman elGszavaval. Bp. Franklin,
1936. 134 p. 36 t. (Vilagjarok. Utazasok és kalandok.)

KESSLER HUBERT: Beszamolo az Aggtelek—Josvaf6i Baradla cseppkdbarlangban
1935. évben torténtekrdl. = Turist. L. 48. évf. p. 68—70. Bp. 1936.

KESSLER HUBERT: Beszamol6 a Baradla barlang 1935. évi eseményeir6l. = Bar-
langvil. 6. kot. p. 33—36. Bp. 1936.

[KESSLER HUBERT]: Eddig ismeretlen terem- és folyosorendszert talaltak az aggteleki
cseppkobarlangban b[a Lablrlntusbol kiindulva.] = Pesti Hirl. (1 kép is a Képes Pesti
Hirl.-ban.) Bp. 1936. aug.

KESSLER HUBERT: Egy Gj barlang a Gomor—Tornai karszthegysegben [Kopolya-
barlang] = Buvar, 2. évf. p. 199—200, 1abra, 2 kép. Bp. 1

KESSLER HUBERT: A feltamadt Aggteleki csodabarlang = Uj 1d6k, 42. évf. 1
félév p. 878—879, 3 kép. Bp. 193P.

[KESSLER HUBERT] K.H.: Hirek a Baradlarol. = Turist. L. 48. évf. p. 159. Bp. 1936.

KESSLER HUBERT: Jéghegyek a fold alatt [a Dachstein-jégbarlangban.] = Pesti
Hirl. Vasarnapja. 58. évf. 7. sz. p. 18—19, 4 kép. Bp. 1936

KESSLER HUBERT: A postumiai cseppkdbarlang. = Buvér, 2. évf. p. 607—611, 5
kép b 1 kép a cimlapon. Bp. 1936.

KESSLER HUBERT: Das Riesenhthlensystem bei Aggtelek in Ungarn. = Speldolo-
gisches Jahrbuch, 15/17. Jg. 1934/36. p. 73—75. Wien, 1936. (?)

10 B rlangkututés V. 145
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[KESSLER HUBERT] K.H.: Ujabb munkalatok az aggteleki cseppkébarlangban. =
=Turist. L 48. évf. 449—450. Bp. 1936.

. KOGUTOWICZ KAROLY: Dunantdl és Kisalfold irasban és képben. 2. kot. Szeged,

1936. Egyetemi Foldrajzi Int. 352 p. 50 t. 1térk.

Bibliogr; az egyes fejezetek végén. Dunaalmasi [mesterséges?] barlang képe a 76. tablan.

KOHARY L.: Grotten Kapelle am Gellértberg. — Budapestéi* Rundschau, No. 2. p.
4—5, 2 Bilder. Bp. 1936.

. KOLACSKOVSZKY LAJOS: A kunok kincse és a horvolgyi [subalyuki] barlang-

kutatds. = Turist. L 48. évf. p. 40—45, 2 kép. Bp. 1936.

Bibliogr. p. 41—42.

KOLOSVARY [GABOR] GABRIEL: Ein Versuch zur Einteilung der Karpatischen
Lénder mit Berucksichtigung der spinnenfaunistischen Angaben und ein Beitrag zum
Rassenkreisproblem bei Spinnen. = Fol. Zool. et Hydrobiol. Vol. 9. p. 92—114, 17
Fig. 4 Kartensk. Riga, 1936.

Bibliogr. p. 11’4. ;

KOLOSVARY [GABORI, GABRIEL: Reflexions sur Inadaptation” des organismes
dans les grottes. = Acta Biotheoretica, Ser. A. Vol. 2. P. 1 p. 19—22. Leiden, 1936.
Rovid angol és német kivonattal.

KOLOSVARY [GABOR], GABRIEL: Uber die biologischen Probleme der Troglodytis-
mus. = Fol. Zool. et Hydrobiol. Vol. 9. p. 72—76, 1Fig. Riga, 1936.

Bibliogr. p. 75— 76.

KONRAD ODON: Az aggtelek—josvafdi ,,Baradla” cseppkobarlang felmérése. =
Geodéziai Kozi. 12. évf. p. 27—40, 3 &bra, 5 kép, 1 mell. Bp. 1936.

Bibliogr. p. 40. Mell. a Baradla 1: 10000 méretaranyl térk. és hossz-szelvénye.

KORMOS TIVADAR: Id. 50. tétel.

KOVATS £FERENC]: A Pélvo;:gyi/ cseppkt’;barlangé;é [latogatdinak szdma 1929-,
1934- és 1935-ben.] = Turist. L. 48. évf. p. 121. Bp. 1936.

KOVATS FERENC: A Pannonia Turista Egyesillet Barlangkutaté Szakosztalyanak
miikodése az 1935. évben. —Barlangvil. 6. kot. p. 36—38. Bp. 1936.

KUMLIK, EMIL: Das Jungfernbriinnei. Eine Sa%%g/om Gellértberg [u. seine Hohle.]
Hungéria [Magazinl, No. 11—12, 3 Bilder. Bp. 1936.

Pater Jacobus remetéskedett a Szentivdn-barlangban és megmentett egy nemes magyar lanyta torok fogsaghol.

KUZSINSZKY KALMAN: Id. 82. sz. tétel.

LAKENBACH GYULA: Adatok a mecseki barlangok ismeretéhez. [1936. dec. 15
el6adas jkvi kiv.] = Barlangvil. 6. kot. p. 78—79. Bp. 1936.

LAMBRECHT KALMAN: Id. 55. sz. tétel.

. LENDL ADOLF: Barlangok az id%%enforgalom szolgalataban. Balatoni Kurir,

Keszthely, 1936. nov. 25. dec. 2. dec.

El6adas a Tapolcai Kaszinéban. 1. Dobsinai jégbhg. IF. Baradla, Abaligeti bg. Ill. horvatorszagi bg-ok. Foly-
tatdsa 1937-ben.

LOFFLER GYORGY:_Tallozas. [A kormanyzé latogatasaval kapcsolatos kritikus
Ujsageikkr6l.] = Magy. Tur. Elet, 4. évf. 11. sz p. 8 Bp. 1936.

MARGITTAY RIKARD: Balatoni tiikér-szilankok. %L] Somogyi torokbarlangok.
A tihanyi gejzirkipok. = Balatoni Kurir, Keszthely, 1936. apr. 22. 1 kép.

MARGITTAY RIKARD: A Balatonpart var- és templomromjai. — Balaton-Endréd,
a 900 éves kozség. Bp. 1936. 48. p. 1t. (Balatoni konyvtar 6.)
A balatonendrédi Baratlyuk p. 41—43. a sdgvari Likas-domb lregei p. 43— 44.
MAROSI ARNO,LDl M. A.: Soskut régészeti adatai. = Székesfehérvari Szle, 6. két. p.
09. Székesfehérvar, 1936.
A Kaélvaria-hegy K-i lejtéjén, kébanyaban feltart bg.
MATYAS VILMOS, jun.: Stana de Vale — Biharfiired kornyékének turista kalauza.
[Kuzsinszky Kalman; Biharorszag és PaEp La{os: .... Biharfiired torténete c. bevezetdi-
vel.] Oradea [Nagyvérad], 1936. p. 5. mell.

MOTTL MARIA: A Bervavolgyi-sziklaireg allatvilaga, kilonos tekintettel a hazai
magdalénienre. — Die Fauna der Bervavbl%yer Hohlung mit besonderer Beriicksichti-
ung des ungarischen Magdalénien. = Foldi. Koézi. 66. kot. p. 148. (magv. kiv.),
48—157, 4 Abb. (deutsch). Bp. 1936.
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. MOTTL MARIA: A Bervavilgyi sziklaiireg és faunaja. [1936. jan. 28-i el6adés jkvi

kiv.] — Barlangvil. 6. kot. p. 43. Bp. 1936.

. MQTTL MARIA: A [harmadik] 1ll. nemzetkozi quarter—geolo(?\ilai #(_oni;resszusrél.
ur Titel.

— Uber die Erfolge der I1l. Internationalen Quartarversammiung.
Kozi. 66. kot. p. 302—306 (magy.). Bp. 1936.

MOTTL MARIA: Jelentés az I. N. Q. A. kongresszus lefolyasarol. [1936. dec. 15 el6-
adas jkvi kiv.] = Barlangvil. 6. két. p. 78. Bp. 1936.

MOTTL MARIA : A Magyar Barlangkutato Tarsulat .... [1935. dec. 10-én vélasztmanyi
Ulést tartott. Jkvi kiv.] = Barlangvil. 6. kot. p. 39—40. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutato Tarsulat .... [1936. jan. 28-an valasztmanyi
ulést tartott. Jkvi kiv.] = Barlangvil. 6. kot. p. 42. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutaté Tarsulat .... [1936. febr. 25-i kdzgy(ilése.
Jkvi kiv.] = Barlangvil. 6. kot. p. 42—43. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat .... [1936. marc. 31-én valaszt-
manyi Ulést tartott. Jkvi kiv.] = Barlangvil. 6. k6t. p. 46. Bp. 1936.

[MOTTL MARIA]: A Magyar Barlangkutaté Tarsulat .... El936. okt. 20-&n valaszt-
manyi Ulést tartott. Jkvi kiv.j = Barlangvil. 6. kot. p. 74—T75. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat .... [1936. nov. 12-i rendkivili
jubilaris kozgydlésének jkvi kiv.] = Barlangvil. 6. kot. p. 75—78. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat tizéves m(ikodésének torténete. =
Barlangvil. 6. kot. p. 67—71, 78. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutato Tarsulalat Varhegyi Bizottsaga ... [1936.
jan. 23-an Ulest tartott. Jkvi kiv.] = Barlangvil. 6. k6t. p. 40—41. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat VVarhegyi Bizottsdga ... [1936.
marc. 26-i Ulésének jkvi kiv.] = Barlangvil. 6. kot. p. 44—45. Bp. 1936.

MOTTL MARIA: A Magyar Barlangkutato Tarsulat Varhegyi Bizottsaga ... [1936.
jun. 23-i Ulesenek jkvi kiv.] = Barlangvil. 6. kot. p. 47—48. Bp. 1936.

MOTTL [MARIA], MARIA : Uber die Fauna der Mussolini-thIe_&Subalyuk] im Biikk-
ebirge. = Festschrift zum 60. Geburtstage von Prof. Dr. Embrik Strand, Vol. 2. p.
, 7 Fig. Riga, 1936. )
NOSZKY JENO, JUN.: Vizgondok a Magasbakogggan [Lokaton.] —Ifj. és Elet, 12

(1936/37.) évf. p. 51—b4, 1 geol. térk. 2 kép. Bp. 1936.

OTTLIK TIBOR: Kirandulés a Coras-volgyon &t a Prolazba. Denevér-bg. = Transzil-
vania [Erdely], 33. évf. p. 35—36, 1 kép. Cluj [Kolozsvar], 1936.

PAPP FERENC: A Szent Gellért fird6 forrasarol. = Foldt. Ert. U. F. 1 évf. p. 68—71,
1térkv. 2 kép. Bp. 1936.

PAPP JOZSEF: Klek. €%%arsztos hegycsoport Jugoszlavidban.] = Turist. L. 48. évf. p.
131—136 5 kép. Bp. 1936.

Dobra buvépatakja és barlangja: p. 132 (kép), 133. B

{PAPP LAJOS] P. L.: Emlékmiivet Czaran Gyulanak! = Turista Elet. 7. évf. p. 66.
Oradea, 1936. )
[PAPP LASZLO]: Kessler Hubert: Barlangok melyén. [Ism] = Magy. Tar. Elet. 4
évf. 1 sz. p. 10. Bp. 1936.

PAPP LAJOS (szerk.):; Stana de Vale—Biharfired. Oradea [Nagyvarad], 1936.111 p.2t.
3 térkv. mell. (Bihari dtikonyvek 1 két.)

PAPP LAJOS: Id. 82. sz. tétel.

PECHY-HORVATH REZSO: A Balvanytol aBadacsonyig. Veszprém, 1936.114p.22kép.

Mé,nfai, tapolcai és IiIJanredi barlan’gok p. 53— 57, 92— 108.

PECHY-HORVATH REZSO: A lillafiiredi Anna-cseppkébarlang. = Veszprémi Hirl. p.
1—2. Veszprém, 1936. febr. 2

PECHY-HORVATH REZSO: A lillafuredi Szent Istvan-barlang. = Veszprémi Hirl. p.
1—3. Veszprém, 1936. jan. 19.

PECHY-HORVATH REZSO: A Mecsek-hegysé%gybnybrﬁségei. IL A nyugati Mecsek.
= Magy. TUr. Elet. 4. évf. 6. sz. p. 4—6. Bp. 1936.

Abaligcti-barlang és Melegmény.

) = Foldt.
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[PEITLER GYULA] p. gy.: Barlangok mélyén. Kessler Hubert konyve. [Ism] = Tu-
rist. L. 48. évf. p. 13—15, 2 kép. Bp. 1936.

[Fg’)l;éTLER GYULA] p. gy.: t Bekey Imre Gabor. = Turist. L. 48. évf. p. 190. Bp.
1936.

PIRKER, RUDOLF: ... hohlenkundliche Studienreise nach Budapest, ins Biikkgebirge
und in den oberungarischen Karst, vom 10. bis 17. Juli 1935 ... In: Nachrichten der
Speldologischen Gesellschaft. Speléologisches Jahrbuch, 15/17. Jg. 1934/1936 p.
88—90 Wien. 1936. (?)

: LPORSZASZ KAROLY?]] P. K.: Ujabb barlangot kutatnak az aggteleki barlang kozelé-

en. [Kopolya zsomboly.] = Turist. L 48. évf. p. 66. Bp. 1936.

PUSKAS LAJOS] P. L.. Az Elektromos turistdk ... [feltartdk a mogyorésbényai
6hegy barlangjat'a Gerecsében.] = Karpati Hangok, 1 évf. 3. sz. p. 18 Bp. — Rakos-

palota, 1936.

PUSKAS LAJOS: A Matyashegyi barlang. = Karpéati Hangok, l.évf. 3. sz. p. 17—18,

1bg. térk. Bp. — Rakospalota, 1936.

. RAKOSI PAL: A Solyméri Barlangban [1] tartotta vénldg%%gyﬁlését a Budapesti Turista

Egyestilet. = Magy. Tur. Elet, 4. évf. 21.'sz. p. 6. Bp.

ROSKA MARTON: Adatok Erdély Gskori kereskedelmi, mivelédési és népvandorlasi
Utjaihoz. 11—IV. — Beitrdge zu den vorgeschichtlichen Handels-, Kultur- und Volker-
wanderungswegen Siebenburgens. = Archaeol. Ert. U. F. 49. kot. p. 72—83, 1 térkv.
(magy.), 119—121 (deutsch). Bp. 1936.

. SCHAAR LEO: Vilaghirt az aggteleki cseppkdbarlangnak! = Turista és Sport Kurir,

3. évf. [725. szj p. 24. Bp. 1936. jun.

. SCHONVISZKY LASZLO: A Magyar Barlangkutaté Tarsulat ... [1936. dec. 15-én

valasztmanyi ulést tartott. Jkvi kiv.] = Barlangvil. 6. két. p. 78. Bp. 1936.

. SEBOS KAROLY jun.: Buda —a barlangvéaros. = Buda: Naplo. Bp. 1936. mérc. 21
. SEBOS KAROLY, jun. : Csodavilag a hegy gyomréaban. Lillafired foldalatti latvanyos-

sdga [Szt. Istvan-barlang.] = Osero, 2. évi. 4. sz. p. 5—6, 4 kép. Bp. 1936.

. SEBOS KAROLY, jun.: A Szemléhegyi barlang. = Budai Napl6. Bp. 1936. &pr. 18.
. SEBOS KAROLY: A zsombolyok keletkezése és kutatasa [1936. marc. 31-i el6adas jkvi

kiv.] = Barlangvil. 6. két. p. 46—47. Bp. 1936.

Pavai-Vajna F., Kerekes J.. Jaskd S.. Mottl M. és Kadic O. elnok hozzaszdlasaval.

. STROMPL {GABOR]: Jellinek Janos: A Solvméri barlang. [Ism.] = Turist. L 48. évf.

p. 191 Bp. 1936.
SZABO JOZSEF: Id. 49. sz. tétel.
SZEKELY GEZA: A Nagykohavas, Piatra-Mare leirasa. Brassd-Brasov 1936. 56 p. 5t.

Bibliogr. p. 55.

SZEKELY MOLNAR IMRE: Mi tortént a Foldtani Intézet elt(int 1500 Gslénytani
'fjérgy%/al? — Csunya hajsza egy vilaghir( tudoés [Kadic O] ellen. = El6re, Bp. 1936.
ec.” 13

. SZILADY ZOLTAN: Bir6 Lajos. (1856—1931) = Termtud. K&zi. 68. két. p. 293—300,

1kép. Bp. 1936.

Bihari b,arlangkutatésailél p. 296.
SZILADY ZOLTAN: Mag?(yar utazo [Saska Laszl6 orvos] levelei Abissziniabol.  Fold-
goémb, 7. évf. p. 11—19, 5 kép. Bp. 1936.

Topanfalvi Lucsia-barlang p. 12. Runki barlang p. 13.

. TASNADI-KUBACSKA ANDRAS: Mese és valdsag [a bar{gggokhoz f(iz6d6 sarkany-

mesék terén.] = Foldgomb, 7. évf. p. 150—155, 4 kép. Bp.

Deményfalvi barlang metszete p. 153.

. TASNADI-KUBACSKA ANDRAS: Paleopatologiai kutatasok hazankban. = Deb-

receni Szle, 10. évf. p. 120—128. Debrecen, 1936.

. [TASNADI] KUBACSKA, A[NDRAS]: Pathologische Untersuchungen an ungarlan-

dischen Versteinerungen. 6. Verletzungen an Schédeln plistozéner [I] Raubtiere. —Pale-
ontologische Zeitschrift, Bd. 18 p. 95- 108, 2 Abb. 3t. Berlin, 1936.

Bibliogr. p. 106— 107.
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TASNADI KUBACSKA. A[NDRAS]: Schlussmitteilung (X.) (ber pathologische
Untersuschuggen an ungarlandischen Versteinerungen.  Ann. Hist. Nat. Mus. Nat.
Eun%.gs\éol. . Pars mineralogica, geologica, palaeontologica, p. 118—150, 2 Fig. 4 t.
0. .

Biblogr. p. 141 — 147.

. TOMOR-TH1RRING JANOS,: Acseszneki vonulat tektonikai viszonyai. Die tekto-

nischen Verhaltnisse des Gebirgszuges von Csesznek.  Foldt. Kozi. 66. kot. p. 198—199
(magy. kiv.), 199—213, (deutsch), 3 Abb. 1t. Bp. 1936.

A Kémosé barlangi eredetének felvetése, foldtani térkép a kérnyékr6l.

TOTH ENDRE: Id. 32 sz. tétel.

. TRAGOR IGNAC: Az emberi élet \Vacon és vidékén az Gskortdl napjainkig. Vc, Muz-.

Egy. 1936. 200 p. (Vaci konyvek, 25.)

Né&sznép-barlang és faunéaja: p. 6.

. TULOGDY JANOS: Jibou és kornyéke. [Cuciulatai-bg.] Transzilvania, [Erdély],

33. évf. p. 48—50, 70—72, 3 kép. Cluj [Kolozsvar], 1936.

. TULOGDY JANOS: Kiilféldi hirek. Az Aggteleki cseppkébarlangnak ... [bemuta-

toja, Kessler H. eskiivje, BTE vandorgy(lese a Solymari-barlangban.] = Transzil-
vania[Erdély], 33. évf. p. 23. Cluj [Kolozsvar], 1936.

. TULOGDY JANOS: A Mezigdi Czérén-barlanglfelfedezése. [Ves. %J(l)s. 1859. évi cikke

utan.] = Transzilvania [Erdély], 33. évf. p. 60. Cluj [Kolozsvar], 1936.

: ll'JgSIéAKI GYULA: A budai Vér barlangjai. = Nemzeti Kozoktatas, 6. évf. p. 136. Bp.

. VAIDA R PAL: Ajegbarlangok rejtelye. A Dobsinai és Dachstcini jégbarlangok csodai

—a ,.jéggriasok vilaga™ Ausztriaban :a fold leghatalmasabb cseppkobarlangja. = Ma-
gyarsag Evkonyve, 1937. p. 151—157, 10. kép. Bp. 1936.

VARGA LAJOS: A denevérek vandorlasa, gy(r(izési tapasztalatok alapjan = Ter-
mészet, 32. évf. p. 213—216, 1abra. Bp. 1936.

VENKOVITS ISTVAN: A Legény-barlang Gjabb feltarasanak eredményei. Ba:-
langvil. 6. két. p. 71—74, 1 kép. Bp. 1936.

VITALIS SANDOR: A békasmegyeri (j artézi Kut. [,Piinkosd-forras”.] — Der neue
artesische Brunnen von Békasmegyer. [,,Pinkosd” ]gflr(ljgsten) Quelle.l = Hidr. Kézi. 15.
(1935. évi) kot. p. 164—178, 3 kép. (magy.) 179—181 (deutsch). Bp. 1936.

Bibliogr. p. 178. Karszthasadékok helyzete és vizadéképessége p. 172— 173.

ZUBOR ISTVAN: A buda-h\e/?yvide’k kincseskamr%gG [a Ferenchegyi és a Szeml6-
hegyi-barlang.] = Unnep, 3. évi. p. 765, 2 kép. Bp. 1936.

* ok *

Az Aggtclek-Josvafoi Baradla Cs%%plgébarlan ban ...93%]] részt talalt Kessler H. a
Labirintustol Ny-ra.] = Turist. L 48. évf. p. 352. Bp. 1936.

A banhidai Szelim-barlangban ... [Ujb6l megindult az asatds.]  Turist. L 48. évf. p.
353. Bp. 1936.

Earlalgger_’a akadtak a Kopolya zsombolyban. Magy. Tur. Elet, 4. évf. 21. sz. p. Il
p. .

Budai hegyek [turistatérkép%g Mérték 1:25030 Tervezte és kiadja a M. kir. Allami
Térképészeti Intézet. Bp. 1936. (Kiranduldk térképe 1 sz.)

A Biikkben hat kilométer hosszu cseppkébarlangot fedeztek fel. [Haromkohegyi barlang].
= Magyarsag, Bp. 1936. aug. 8. % Figgetlenség, Bp. 1936. aug. 8.

A Bukkben hat kilométer [1] hosszu cseppkdbarlangot ... [tételez fel DanczaJ]  Tu-
rist. L. 48. évf. p. 352—353. Bp. 1936.

Csetri a katban — barlangra mutat. = Tapolcai Lapok. Tapolca, 1936. szept. 5.

Dancza Janos vasiParossegéd oriasi cseppkdbarlangot fedezett fel az egri Bukkben.
Iiglg%den segSitség nélkil két emberrel és egy gyerekkel dolgozik. = Az Est, p. 14 Bp.
. aug. 8.
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Ein Arbeiter [Dancza 1.] als Hohlenforscher [und sein Fund in der Hohle Subalyuk.]
= Der Naturfreund, 40. Jg. p. 158. Zirich, 1936.

Az elsé barlang-betdrés [a Ferenchegyi-barlangba.] = Uj Magyarsag, Bp. 1936. febr. 29.
Erdekes barlangra akadtak a Baradla kézelében. = Magy. Tur. Elet, 4. évf. 3. sz. p. 12
Bp. 1936.

Flt(eltégjéé\k a tapolcai tébarlangot. = Balatoni Kurir, Keszthely, 1936. apr. 15, 1 kép és
okt. 28.

A Ferenchegyi barlang Uj részei. = Magy. Tur. Elet, 4. évf. 8. sz. p. 10. Bp. 1936.

Gerecse és _Gete,[turistatérképe% Mérték 1 : 50 000. Tervezte és kiadja a M. kir. Allami
Terképészeti Intézet. Bp. 1936. Boritolapon a Nagysomlyoi-barlang alaprajza. Felmérte:
Vigh Gy. és Rafael V. 1926. (Kiranduldk térképe 11 523/ o

Hatalrgas cseppkdbarlangot talaltak a bajmdci var alatt. = 8 Orai Ujsag, p. 11 Bp. 1936.
apr. 19.

Horthy Mikl6s kormanyz6 UnnepéIKesen_ nyitotta meg az aggteleki Baradla-cseppko-
barlang villannyal megvilagitott szakaszait. B. S. = Pesti Hirlap, Bp. 1936. m4j. 23.

Hohlenbewohner. Hohlenleben auch in  Ungarn. [Hohlensiedlung in unmittelbarer
Néhe des Stadtchens Mez6kovesd.] = Mitt. U. Hohlen- u. Karstf. Jg. 1936. p. 170.
’s-Gravenhage, 1936.

Husvét masnapjan lejar a barlang-szerz&dés. [Tavas-barlang.] = Tapolcai Lapok, Tapolca
1936. apr. 1L

A tiz tagb6l 4116 Barlang TAarsulat névsoraval.

A jégbarlangok keletkezése. = Vasarnapi Konyv, 26. évf. 1 félév. 10. sz. p. 1(145)—
—4(148), 2 kép. Bp. 1936.

Jubileumi barlangtirat vezetett ... [a BETE a Ferenchegyi barlangba.] = Magy. Tur.

.Elet, 4. évf. 12. sz. p. 11. Bp. 1936.

Kibdvitik a tapolcai tavasbarlangot. = Tapolcai Ujsag, p. 3. Tapolca, 1936. nov. 1

A kormanyzordl nevezték el az aggteleki cseppkébarlangban az ,,Oriasok termét”. = Uj
Magyarsag, 1936. maj. 23.

Kdézel 7000 latogatdja volt a malt évben a Palvolgyi cseppkdbarlangnak. = Magy. Tur.
Elet, 4. évf. 3. sz. p. 13. Bp. 1936.

A legnagyobb arviz idején is jarhato lesz az aggteleki cseppkobarlang.
Elet, 4. évf. 21. sz. p. 15. Bp. 1936.

A lillafiiredi Anna-cseppkébarlang. = Vasarnapi Konyv, 26. évf. 2. félév, 8. sz. p.
12(124)—15(127), 3 kép. Bp. 1936.

A Magyar Barlangkutaté Tarsulat tagjai. = Barlangvil. 6. két. p. 80. Bp. 1936.
?93[\élagyar Barlangkutatd Tarsulat valasztmanya. = Barlangvil. 6. két. p. 79—80. Bp.

Magy. Tar.

Megnyilt a kibdvitett Varhegyi barlang. = Turist. L. 48. évf. p. 353. Bp. 1936.
Nagybaradlai turistak viszontagsagos kiizdelme a megaradt Sty.xszel. = Magy. Tur.
Elet, 4. évf. 10. sz. p. 4—5. Bp. 1936.

A Panndnia Turista Egyesulet ... [korforgalmi jaratot tervez a Palvolgyi-barlangban ]
= Turist. L. 48. évf. p. 302—303. Bp. 1936.

Somkuthy Jozsef tiizérségi tdbornok, ny. honvédelmi miniszter, a Ma%var Barlangkutato
Tarsulat védnoke. = Barlangvil. 6. kot. p. 49. (Arckép.) 74—76. (jkv. kiv.) Bp. 1936.
A tapolcai Tavas-barlangot feltarjak. [Cs6nakon jarhatéva teszik.] = Turist. L. 48, évf. p.
450. Bp. 1936.

A tavasbarlang tovabbi részeinek foltarasa. Valtozatlanul ,tavas” barlang [a helyes el-
nevezés.]= Tapolcai Lapok. Tapolca, 1936. okt. 3L

Tobarlang-e a tavasbarlang, avaﬁy mi fontosabb: a tavas-e, a to-e, vagy a barlang?
— m|7— Balatoni Kurir, Keszthely, 1936. nov. 4. = Tapolcai Lapok, Tapolca, 1936.
nov.

Uj barlangot fedeztek fel a Gerecseében. [Mogyorosbanyai Kéhegy hasadékbarlangja.
2 Magy. gI'l]r. Elet, 4. évf. 17. sz. p. 8. BFE. 19%. Y ¥ e



178.
179.
180.
181.
182.

Uf korszakot nyitott meg a Nagybaradla életében a kormanyzéi latogatas. — Magy. Tur.
Elet, 4. évf. 10. sz. p. 3—4. Bp. 1936.

Ujabb oriési cseppkdbarlangot fedezlek fel a Bikkben [a Kiskohati-zsombolyt6l 1300
m-re.] = Magyarsag, Bp. 1936. okt. 28.

Utazas Aggtelekre 936-ban,vagy Hogyan Keriltiink Aggtelekre az Unnepélyes megnyi-
tasra. Kcs. — Magy. Tur. Elet, 4. év? 1.sz.p. 7,2 ke%. Bp 1936.

A varos atvette a tavasharlang ,,igazgatasat”. = Tapolcai Lapok, Tapolca, 1936. apr.
18, jun. 6., jun. 27, jul. 11, aug. 15., szept. 26.

Vilagraszold katasztrofa ... [lenne a Varhegyi-barlangok beomldsa.] = A Varos, 6. évf.
11 sz. p. 3, 12 sz. p. 3. és 13 sz. p. 4. Bp. 1936.
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1937.

. ALMASY LASZLO: Leveg6ben... Homokon... [Utleiras a Libiai sivatagbol.] Bp

Franklin, 1937. 146 p. 14t. (A Magyar Foldrajzi Tarsasag kényvtara.)

Az Uveinat-hegység torténelemeldtti barlangfestményeinek és sziklarajzainak felfedezése p. 7, 71, 132— 139.

. ALMASY LASZLO: A Libiai sivatag felderitésének torténete. = Foldgdmb, 8. évf. p.

1—15, 6 kép. Bp. 1937.

Az Uveinat-hegység barlangfestményeinek felfedezése p. 14.

. ANKNER BELA: Segitsiik felépiteni az aggteleki menedékhéazat! Minden turista véltsa

meg el6re belépbjegyét! = Magy. Tar. Elet, 5. évf. 13—14. sz. p. 3—4, 2 kép. Bp 1937.

. ANKNER BELA: Turistak! A Magyar Turista Elet kiadjg_aielézét:l gggl'tsﬂk fel az agg-
. Bp. .

teleki menedékhazat! = Magy. Tur. Elet, 5. évf. 3. sz. p.

. ANKNER BELA: Turistamenedékhazat Aggtelekre. ~ Magy. Tur. Elet, 5. évf. 2. sz.

p. 7. Bp. 1937.

. AVAR FERENC: A Magyar Barlangkutatd Tarsulat Szemlbheg%/i Bizottsaga.. .[1937.

méaj. 19+ Qlése. Jkvi kiv.] = Barlangvil. 7. két. p. 45—46. Bp. 1937

7. AVAR FERENC: A palvolgyi barlangkutatok... [1937. méj. 19+ értekezlete. Jkvi kiv.]

16.

17.
18

19,
20.

21,

152

= Barlangvil. 7. két. p. 46—47. Bp. 1937.

. BALAS FERENC: A Melegmanyi volgy vizesésének titka. = Magy. Tur. Elet, 5. évf.

23. sz. p. 9—10, 1kép, 4 abra. Bp. 1937.

. BALOGH ERNO: A forraskalcit Uj’ el6fordulasa [Felsbvison.] — Neue Vorkommnisse

von Sprudelcalcit [)in Siebenbiirgen.] = Erdélyi Muzeum, 42. kot. p. 362—365. (magy.),
365—366 (deutsch.). Cluj-Kolozsvar, 1937.

. BALOGH ERNO: Protokalcit. Egy (j asvany. — Protocalcit. Ein neues Mineral. = Er-

délyi 1I\élé’17zeum, 42. kot p. 147—153, 14bra (magy.), 153—155. (deutsch). Cluj-Kolozs-
Var, :

BALOGH ERNO: Zsombolyok azegyeskdi menedékhaz kornyékén. = Erdély, 34. évf. p.
43—46. Kolozsvar — Cluj, 1937.

. BANNER JANOS: Ferenc von Tompa: 25 Jahre Urgeschichtsforschung in Ungarn

1912—1936. Sonderabdruck aus dem 24—25 Bericht der Romisch-Germanischen Kom-
mission 1934—35. [Bespr.] = Archaeol. Ert. U. F. 50. kot. p. 159—161. Bp. 1937.

. BARBIE LAJOS: A Palvolgyi barlang. = Turist. L. 49. évf. p. 59—60. Bp. 1937.
14.
. BOGSCH LASZLO: I1). nemzetkdzi negyedkorkutatd kongresszus Bécsben. = A kir.

BARBIE LAJOS: A Szemldhegyi-barlang. = Turist. L. 49. évf. p. 23. Bp. 1937.

Magy. Termtud. Téars. Evk. 1937-re. Bp. [1937.] p. 61—66.

Kyrie bemutatja az egyet,em barlangtani intézetének a gy(jteményét, p. 63.

BOGSCH LASZLO: A Mag ar Barlangkutatd Téarsulat mikodése az 1936. évben.
= Barlangvil. 7. két. p. 17—21. Bp. 1937.

EB(")HM ANDOR] —B. A. — : Hungaéria td létesll a Baradlaban.= Turist. L 49. évf. p.
63—364. Bp. 1937.

BREZNAYIMRE — KARCZOS BELA: Egri képeskonyv. Eger, 1937. 126 p. 230 kép
Képalairasok németl, angolul és franciaul is.

Gipszmodell a Subalyukr6l és a Budospestrél p. 124. A Dancza altal kutatott ,nagy bukki barlang" bejarata
p. 126.

BUDINSZKY SANDOR Id. 165. sz. tétel.

CHOLNOKY JEN@: Balaton. 120 képpel. Bp. Franklin, [1937.] 192 p. 24 t. (A Magyar
Foldrajzi Tarsasag Konyvtara. [53. kétﬁ)

CHOLNOKY JENO: A Dunazug-hegyvidék. = Foldr. Koziem, 65. kot. p. 1—27,
3abra. 6 kép, 1t. (térkv.) Bp. 1937. — Das Donauknie-Gebirgsland. = Bulletin interna-
tional de lasociété Hongroise de Géopraphie (A ,,Foldr. Kéziem ” idegennyelvii kiadasa),
[Vol] 65. p. 1—29, 3 Fig., 6 Bilder, 1 Karte. Bp. 1937.

Bibliogr. p. 26— 27.

CHOLNOKY JENO: Magyarorszag féldrajza. Bp. Franklin, [1937]. 530 p. 300 kép és
abra, 2 térk. mell. (A Fold és élete, 6. kot.)

Bibliogr. p. 520—529. Barlangok: 58, 109, 142, 156, 172, 173, 174. 201, 204, 205, 206, 212, 247, 248, 250, 251,
263 és 271. abran.



23

24,
25,

26.

27.
28.

29.

3L

32

3.

39.

4L

. CRAMER, HELMUT: M Palfy: Daten zur Kenntnis der Hydrologie der Umgebung

von Pées [1] [Funfkirchen]. |. Hydrologie des Karstwassers. Zeitschrift fur Hydrologie
9, Budapest, 1930, S. 154—162. esprf: Mitt. (. Hohlen-u. Karstf. Jg. 1937. p. 10
—106. ’s Gravenhage, 1937.

CS1BY ANDOR: Gyilkost6 — Lacul-Rosu klimatikus gyégyhely monogréfidja és
kalauza. Brasov — Brass6, 1937. 96 p. 34 kép, 4 térk.

A Likas-havasi zsomboly, a ,lik” Banyai és Zarug altal irt fejezetekben.

DORNYAY BELA: A Balaton-Bakony klasszikus turista-utjanak tervezete. = Balaton,
30. évf. p. 35—36. Bp. 1937.

DOMOTOR SANDOR: A [Balaton-] kenesei ,Tatarlikak” = \eszprémi Hirlag,
Veszprém, 1937. maj. 9. és 16. = Széchenyista Ifjusag, 2. évf. 5. sz. p. 3—5. Bp. 1937.

EM]JI}ESZ KAROLY: A Tapolcai medence. Tajféldrajzi tanulmany. Szeged, 1937. 64
p.

Bibliogr. p. 61—(32. A K’incsesgﬁdur és a Tavasbarlang: p. 18, 23.
EMSZT, K[ALMAN]: Chemische Untersuchung der neu erbohrten Quellen der Szt.
Imre- und Rudas-Bader. = Hidr. Kdzi. 16. (1936. évi) két. p. 44—50. Bp. 1937.

EMSZT KALMAN: Dr. nagyilosvai llosvay Lajos emlékezete. — Erinnerung an L. v.
llosvay. = Foldt. Kozi. 67. kot. p. 14—22. 1t. (magy.) 22 (deutsch). Bp. 1937.

Bibliogr. p. 22,'A torjii Biudos-barlangban végzett vizsgéalatair6l: p. 19.

EMSZT KALMAN: A Romai-fiird0 forrasvizének elemzési adatai.  Hidr. Kozi. 16.
(1936. évi) kot. p. 156—158. Bp. 1937.

. FALLER JENO: A fejérmegyei Csor és Inota kozségek karsztforrasainak hidrogeoldgiai

ismertetése. = Bany. és Koh. L. 70. évf. (85. kot) p. 198—205., 223—228. 5 térkv. 1
kép. Bp. 1937.

Csikvaragya nevi b”arlang p. 204. ;

FALLER JENO: Hazank méasodik legrégibb artézi katjarél. = Foldt. Ert. U.F. 2. évf.
p. 131—133, 14bra. Bp. 1937.

Csor kastélyparkjanak karsztvizet feltdré furdsa 1832-bolés a Csabafévizre vonatkozé régi adatok. .
FODOR GYULA?] F.GY.: Miskolc véros feltaratja a hovizes barlangokat. = Oserd,
. évf. 6. sz. p. 15. Bp. 1937.

. GAAL ISTVAN: M a valosag a Szelim barlang mondajaban? = Természet, 33. évf.

p. 83—88. 1abra, 7 kép. Bp. 1937.

A tomeg-6ldoklés nem a torokidékben, hanem a tatarjaraskor volt.

. GAAL ISTVAN: A Szelim barlang mondaja a barlan%kutatés megvilagitasaban. =

= Foldgdmb, 8. évf. p. 131—137, 2 4bra, 3 kép. Bp. 193

. GAAL ISTVAN: A Szelim-barlangban Ujabban végzett asatasok eredményeir6l. [1937.

febr. 26-i el6adas jkvi kiv.] = Barlangvil. 7. két. p. 27. Bp. 1937.

Mottl Maria hozzaszélaséaval.

. GAL VILMOS: A vizcsepp munkéja. = Encian, 3. évf. p. 43—44. Bra$ov, 1937.

GALLUS SANDOR jun.: Jend Hillebrand: Der Stand der Erforschung der &lteren
Steinzeit in Ungarn. Sonderabdruck aus dem 24/25. Bericht der Romisch-Germanischen
Kommission 1934—35. [Ism. ] = Archaeol. Ert. U.F. 50. két. p. 158—159. Bp. 1937.

. GEBHARDT, [ANTAL] ANTON: Die Tierwelt der Manfaer Hohle. = Festschrift

zum 60. Geburtstage von Embrik Strand. Vol. 3. p. 217—240, 4 Abb. Riga, 1937.

Bibliogr. p. 239—240.

[)HERNADI JANOS] H.J.: A M.T.Sz. legutdbbi tanacsiilésén Kessler Hubert a Baradla
arlang... [fejlodesenek akadalyat, a menedékhaz hianyat tette szova] = Karpati

Hangok, 2. evf. p. 40. [Bp.] Ré&kospalota, 1937.

. HOFFER ANDRAS: A Szerencsi-sziget foldtani viszon%/ai. — Die geologischen Ver-

héltnisse der Szerencser Gebirgsinsel. = Tisia, 1 kot.
(magy.), 259—304 (deutsch). Debrecen, 1937.

Bibliogr. p. 10— 13. A legyeshényei Fuléhegy [Futé-h!] Gregei p. 58— 59. Praehistorikus nyomok p. 238— 245.

ILLYES BERTALAN Id. 142. sz. tétel.

JABLONKAY ISTVAN: Nagykovacsi foldrajza. Bolcseészdoktori ertekezes. Bp. Szerz6
kiad. 1937. 36 p. 3 abra, 19 kép.

Bibliogr. p. 36. Karsztjelenségek: p. 19—23.

fuz. p. 3—257, 4 t. 1 térk.
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42.

46.
47.

40.

51
52,

g |

57.

9.

61.

62.

65.
66.
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JANOS JOZSEF: Tavaszi siturazas a Bucegin. = Encian, 3. évf. p. 60—61, 1 kép.
Bra$ov, 1937.

Jalomica volgyi kaluger barlang-kolostor.

. JASKO SANDOR: Beszamol6 1937. évi kiilféldi karszttanulmanyaimrél. = Barlangvil.

7. Kot. p. 41—44, 48. Bp. 1937.

. JASKO SANDOR: A Karsztvidéken. Postumiatdl Triesztig. = Foldgdmb, 8. évf. p.

339—344, 5 kép. Bp. 1937.

. [JELUNEK JANOS] J.J.: A MTSz Barlangbizottsaga... [1937. m4j. 5-én ilést tartott.

Jkvi kiv.] = Turist. L. 49. évf. p. 211. Bp. 1937.
JELUNEK JANOS: Solymari barlang. = Turist. L. 49. évf. p. 99—100. Bp. 1937,
JELLINEK JANOS: A természetjaras iskolaja. 1 kiad. Bp. [1937?] 72 p. 1térk. mell.

Bibliogr. p. 62— 63.

. [JELLINEK JANOS] J.J.: Ujabb barlangi kutatasok. = Turist. L. 49. évf. p. 211. Bp.
7.

193

KADIC OTTOKAR: Budapest a barlangok varosa. = Foldt. Ert. U.F. 2. évf. p.
10—14, 101—105, 134—140, 177—181, 10 kép, 1 térkv. Bp. 1937.

Sep.-a 1936-0s évszammal és téves évfolyam-, valamint szdmjelzéssel jelent meg.

. KADIC OTTOKAR: Az 1930. és 1931. években végzett barlangkutatasaim eredményei-

r6l. — Ergebnisse meiner Hohlenforschungen in den Jahren 1930. und 1931. = Foldt.
Int. Evi Jel. 1929—1932. p. 531—536. (magy.), 537 (deutsch), Bp. 1937.

KADIC OTTOKAR: A magyar barlangkutatas allasa az 1936. évben. = Barlangvil.
7. két. p. 1—7, 27. Bp. 1937.

KADIC OTTOKAR: A Szeleta-barlang szerepe a hazai barlang- és 6semberkutatashan.
= Termtud. Kozi. 69. két. Potfliz, p. 117—124, 4 kép. Bp. 1937.

. KADIC OTTOKAR: Visszaemlékezés a német és magyar barlangkutatok 1927. évi

kongresszusara. = Barlangvil. 7. kot. p. 20—41, 1kép. Bp. 1937.
KARCZOS BELA: Id. 18 sz. tétel.

. KELLER FERENC: Jelentés a Magyar Turista Szovetség 1936. évi mikodesérdl. =

Turist. L 49. évf. p. 113—120. Bp. 1937.

A Baradlarél p. 114— 115.

. KEREKES J[OZSEF]: Bibliographia S7pelaeologica Hungarica. [Pétlasok 1798—1912.] ~

Barlangvil. 7. két. p. 49—52. Bp. 1937.

. KEREKES JOZSEF: Megjegyzések a zsombolyok keletkezésének kérdéséhez. = Bar-

langvil. 7. két. p. 13—17, 27. Bp. 1937.

KEREKES JOZSEF: Az urémi Eziisthegyi barlang. = Barlangvil. 7. két. p. 23. Bp.
1937.

. KESSLER HUBERT: Az aggteleki oOridshbarlang. = Termbarat, 25. évf. 5. sz. p. 1—3,

1kép. Bp. 1937.

[KESSLER HUBERT] K.H.: Az aggteleki turistaszalld. ~Turist. L 49. évf. p. 299.
Bp. 1937.

. [KESSLER HUBERT] K.H.: Az é&rviz a [Baradla-]barlangban... [tovdbb tart.] =

Turist. L. 49. évf. p. 454. Bp. 1937.

[KESSLER HUBERT?]: A Baradla-barlang 1936. évi pénztari kimutatdsa. = Turist.
L 49. évf. p. 126. Bp. 1937.

[KESSLER HUBERT] K.H.: A Baradla elektromos vilagitasi berendezése. = Turist.
L. 49. évf. p. 309—310. Bp. 1937.

. [KESSLER HUBERT]: A ,,Baradla” 1937. évi koltségvetése. = Turist. L 49. évf. p. 167.

Bp. 1937.

. [KESSLER HUBERT] K.H.: A Baradla fejlédesének ket esztendeje. = Turist. L. 49.

évf. p. 254—255. Bp. 1937.

[KESSLER HUBERT]: A Baradlaban végezhet6 kilontirdk. [1. Rokabarlang, 2
Labirintus.] = Turist. L. 49. évf. p. 453—454. Bp. 1937.

KES[SLEF]{ HUBERT: Barlangok mélyén. = Uj Universum, 1 két. p. 88—97, 6 kép.
Bp. [1937.

Vecsembikki zsombolyok, Szemlohegyi bg. Baradla.



67.

69.
70,
7L
72
73
74,

75.

6.

7.

8.

79.

8l

82.

87.

EKESSLER] KESZLER [[] HUBERT: Budapest foldalatti szépségei. Részletek szerz§
arlangok mélyén c. munk4jdbol. = Dunantili Tanitok Lapja, 13. évf. p. 25—28.
Szombathely, 1937.

Varhegyi barlangpincék p. 25— 26, Szeml6hegyi-bg. p. 26— 28.

. [KESSLER HUBERT] K.H.: Elkészult az aggteleki turistaszallé! = Turist. L. 49. évf.

p. 353. Bp. 1937.

IéES%BIE?R HUBERT: 1936. évi ,,Baradla™-beszamold. = Turist. L. 49. évf. p. 165—167.
p. :

[KESSLER HUBERT]: Jol siker(ilt a Baradlaban keésziilt filmfelvétel = Turist. L. 49.
évf. p. 414. Bp. 1937.

[KESSLER HUBERT] K.H.: A jov0 év tervei [a Baradldban.] = Turist. L. 49. évf.
p. 413. Bp. 1937.

KESSLER HUBERT : A Kopolya zsomboly, egy (j barlang a Gomor-Tornai karsztban.
= Foldr. Koziem. 65. kot. p. 35—39, 2 kép, 1abra (hosszmetszet). Bp. 1937.

[KESSLER HUBERT]: Megindult az arviz Aggteleken. = Turist. L. 49. évf. p. 112
Bp. 1937.

KESSLER HUBERT: Néhany sz6 az aggteleki dridsbarlangrendszerrél. = Magy. Tur.
Elet, 5. évf. 1 sz. p. 6. Bp. 1937.

KESSLER HUBERT: Néhany szd a Baradlardl. = Kéarpati Hangok, 2. évf. p. 57—62,
4 kép. [Bp.] — Rékospalota, 1937.

Villanyvilagitassal ellatott szakaszok leirdsa, sok korabeli elnevezéssel.

[KESSLER HUBERT]: A Nemzeti Mizeum asatasai... [A Baradla Deneveragaban.]
= Turist. L. 49. évf. p. 299—300. Bp. 1937.

KESSLER HUBERT: Die Riesengrotte bei Aggtelek. = Hungaria, 2. évf. 10. sz
p. 12—13, 1kép. Bp. 1937.

[KESSLER HUBERT] H.K.: Szigor( itéletek a cseppkotorok ellen. = Turist. L. 49.
évf. p. 354. Bp. 1937.

KESSLER HUBERT: Tavas barlang Tapolcén. [Zala megye.]
225228, 148bra, 4 kép. Bp. 1937.

Bavér, 3. évf. p.

. [KESSLER HUBERT]: Az (j Denevérag-i bejarat megnyitdsa. = Turist. L. 49. évf.

p. 300. Bp. 1937.
KESSLER HUBERT Id. 150. és 165. sz. tétel.

KOLACSKOVSZKY LAJOS: Vidroczki Marton. = Termbarat, 25. évf. 5. sz. p. 3—5.
Bp. 1937.

Lokvolgyi-bg. Tarkdé sziklaoduja, Cserepeskodi-bg. p. 3.

Héaromkuti-bg. bévebben p. 3—4, Voroskéi sziklak trege, Pesko elfalazott sziklaoduja emlitve p. 5.
KORMOS, T[IVADAR] Th.: Uber die Kleinsduger der Hee/pen_lochfauna. = Jahres-
berichte und Mitteilungen des Oberrheinischen geologischen Vereins, Bd. 26. p. 88—97.
Stuttgart, 1937.

Bibliogr. p. 97.

. KORMOS [TIVADAR] THEODOR: A Villanyi hegység felsopliocénkori csontbrec-

cidinak foldtani viszonyai és a lel6helyek torténete. — Zur Geschichte und Geologie
der oberpliozénen Knochenbreccien des Villanyer Gebirges. = Mat. Termtud. Ert. 56.
két. p. 1061—1062. (magy.), 1063—1100, 10 Bilder (deutsch). Bp. 1937.

Bibliogr. p. 1098— 1100. Karsterscheinung p. 1067— 1076.

KUM LUK EMIL: Hohlenkeller in Budavar. = Hungaria [Magazin], 2. évf. 7. sz. p.
17, 1 kép. Bp. 1937.

LANG SANDOR: Felvidéki karsztok. ~ Foldr. Kéziem. 65. két. p. 146—150. Bp. 1937.

Bibliogr. p. 150.

LAURINGER ERNO: Bella Lajos. 1850—1937. = Soproni Szle, 1 évf. p. 81—86,
larckép. Sopron, 1937.

LENDL ADOLF: Barlangok az idegenforgalom szolgélatiban (Folytatas.) = Balatoni
Kurir, Keszthely, 1937. jan. 6. 1 kép.

El6adés a Tapolcai Kaszinéban. IV. A tapolcai ,Tébarlang” (kép). EI6zményét lasd 1936-ban.
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88.

89.

9L

92.

93

95.

97.

98.

99.

100.

101.

102.

103.

104.
105.
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LUKACS ZOLTAN : Az aggtelek-josvafoi Baradla-cseppkobarlang. A BESzKART
|1<§327muvelddeSUgy| Egyesiiletének id8&szaki Ertesitéje, 3. évf. 2. sz. p. 6—7, 1 kép. Bp.

{MARQ_SI ARNOLD]: A csakvari EEs;ter,héz -Jbarlang régészeti jelentésége.  Székes-
ehérvari Szle, 7. kot. p. 68. Székesfehérvar, 1937.

LMILLEKER REZS%M.R.: Norbert Casteret: Zehn Jahre unter der Erde. [Ism.] =
6ldgémb, 8. evf. p. 235. Bp. 1937.

MOTTL MARIA: Az 1933. évi barlangkutatasok 6slén3§tani eredményei. [1937. m4j.
25-i elGadas jkvi kiv.] = Barlangvil. 7. két. p. 48. Bp. 1937.

MOTTL MARIA: Jelentés a harmadik nemzetkozi jégkorszakkutatd kongresszusrol. =
Barlangvil. 7. két. p. 8—12. Bp. 1937.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat... JAIapszabélymédosité biz.
Ulése 1937. febr. 16. Jkvi kiv.] = Barlangvil. 7. két. p. 26—27. Bp. 1937.

. MOTTL MARIA: A Magyar Barlangkutaté Tarsulat... [1937. febr. 16-an valasztmanyi

Ulést tartott. Jkvi kiv.] = Barlangvil. 7. két. p. 26. Bp. 1937.

MOTTL MARIA: A Magyar Barlangkutatd Tarsulat... [1937. marc. 16-i kozgytilése.
Jkvi kiv.] = Barlangvil. 7. 'két. p. 27—28. Bp. 1937.

. MOTTL MARIA: A Magyar Barlangkutaté Tarsulat... [1937. m4j. 25-én valasztmanyi

Ulést tartott. Jkvi kiv.] = Barlangvil. 7. kot. p. 47—48. Bp. 1937.

MOTTL MARIA: A Magyar Barlangkutato Tarsulat Varhegyi Bizottsaga... [1937.
febr. 4-i Ulésének jkvi kiv.] = Barlangvil. 7. két. p. 24—26. Bp. 1937.

[NAGY J. BELA] N.J.B.: [&/élasz] V.l.-nak [a tapolcai Tavasharlang helyes elnevezésé-
rél.] = Magyar Nyelv, 33. kot. p. 128. Bp. 1937.

NYARADY ERASMUS GYULA: A Tordahasadék. Monografikus ismertetés. 117
abraval és egy 5 szinben nyomott részletes térképpel. Cluj [Kolozsvar], 1937. V, 195 p.
Bibliogr. p. 10— 11. A hasadék 14 barlangjanak részletes ismertetése p. 94— 146. A konyv megjelent romanul is.
NYARADY ERASMUS GYULA: A Tordahasadék nevezetesebb latnivalGinak révid
ismertetése. Cluj [Kolozsvar], 1937. 55 p. 21 kép, 1térk.

Megjelent romanul is.

ORDOGH SANDOR: Erdélyi utijegyzetek. = Encian, 3. évf. p. 124—127., 138—141,
163—166, 179—183, 5 kép, 1rajz. Bragov, 1937.

To[dai-hasadé,k bar’langjai, révi Zichy-barlang. .

PAVAI VAINA FERENC: Budapest-firdovaros (viz) problémai. — Oserd, 3. évf. 9.
sz. p. 6—7, 10. sz. p. 8—10. Bp. 1937.

PAVAI VAINA FERENC: A Taban (j termlis gyogyforrasai. = Hidr, Kozi. 16.
(119%?%6 évi) kot. p. 30—43, 4 dbra. Bp. 1937. = Osero, 3. evf. 13—14. sz. p. 32—35. Bp.

PAVAI VAINA FERENC: A termélis vizek eredete és gazdasagi jelent6sége. — Oserd,
3. évf. 22. sz. p. 9—12. Bp. 1937.

POKORNY FERENC: Barlangok mélyén. = Mecsek Egyesillet Evk. a 46. (1936.)
egyesileti évrél. p. 17—21. Pécs, 1937.

PROX, ALFRED: Die Dolinenschachte des Grossen Konigstein.  Verhandlungen u.
Mlttellungen d. Siebenbiirg. Vereins f. Naturwissenschaften zu Hermannstadt, 85/86.
Bd.ngj 1193?:57/1936. 1 Wissenschaftlicher Teil. p. 117—132, 4 Fig. Hermannstadt [Nagy-
szeben], .

PROX, ALFRED: Die Hohlenforschung im Burzenland [Barcasdg]. 1 Das Geldloch. =
Mitt. des Burzenlander Sachs. Museums, 2. Jg. [1937.] p. 90—96. [N.v.]

PUSKAS LA.].OS]I P.L.: Nemrég tortént... [3 cserkészfil eltévedése a solymari Orddg-
lyukban és 2 fiatalember kimentése a Harcsaszajd-barlangbol.] Karpéati Hangok,
évf. p. 15. [Bp.]-Rakospalota, 1937.

Tanéacsok barlangi balesetek, eltévedések megel6zésére.

RONAY MARIA: Halottak vallanak Banhida multjarol [a Szelim-barlang 4satasanal.]*—
Pesti Naplo, p. 39. Bp. 1937. jun. 13.
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ROTH, ZDENEK: VWwvoj jeskyné Domice. — L’évolution des grottes de Domica.

Bratislava [Pozsony], Ucena spol. Safarikova, 1937. 43 p. 5t. 3 térk. mell. (Bovitett sep.:

Bratislava, 11 roc. 1937. p. 129—163, fr.: p. 38—43.) [N.v.]

Bibliogr. p. 37 [163].

SARKANY SANDOR: Dr. Hollendonner Ferenc emlékezete. — Erinnerung an Dr. F.
Iilgc:)%l?Iendonner. Botan. Koziem. 34. két. p. 1 -10 (magy.) 1t 1—13 (deutsch). Bp.

Biblio.gr. p. 13— 14. ;

SCHERMANN SZILARD: Szégescip6k nyomai a Karpatok bércein. Bp. 1937. XVI,

360 p. 2 térk. mell.

A Felvidék emlitésre mélté barlangjai béséges irodalommal.

SCHONVISZKY LASZLO: A Biikk-hegység barlangjai. = Turist. L 49. évf. p. 275—

—279., 332—334. Bp. 1937.

Bibliogr. p. 334.

ECHB:)I}%VISZKY LASZLO: A Pilis hegység barlangjai. —Turist. L. 49. évf. p. 148—151.
p. :

Bibliogr. p. 151.

SEIFERT, [HANS]: H. Kessler: Die Aggteleker Hohle: ein 20 km langes unterirdisches
Entwasserungssystem. [Bespr.] = Mitt. 0. Hohlen- u. Karstf. Jg. 1937. p. 104. ’s-Graven-
hage, 1937.

SEIFERT, [HANS]: R. Maucha: Chemical analysis of the waters of Cave Aggtelek.
[Bespr.] = Mitt. ii. Hohlen- u. Karstf. Jg. 1937. p. 104—105. s-Gravenhage, 193/.
SEIFERT, [HANS]: F. Pavai-Vajna: Uber die Rolle heisser Losungen, Dampfe und
Gase bei der Hohlenbildung. [Bespr.] = Mitt. (- Hohlen- u. Karstf. Jg. 1937. p. 104.
's-Gravenhage, 1937.

STROMPL GABOR%: Nyéradi Erasmus Gyula: A Tordahasadék. [lsm] = Foldr.
Koziem. 65. kot. p. 233—234. Bp. 1937.

EpUJlTQ% BELA] S.B.: Barlangvilag.... V1. évf. [lsm] = Turist. L. 49. évf. p. 285.

. SUJTO BELA: Elsérgult I%%(%k. [A Baradla régi vendégkonyve 1833—1884.] = Turist.

L. 49. évf. p. 61—62. Bp. 1

SZECSODY GY. JOZSEF: A bakonyi Benéard-barlang. = Barlangvil. 7. két. p. 21—22,
1 kép. Bp. 1937.

SZEGHALMY GYULA: Dunantlli varmegyek. [Veszprem vm. kdzségeinek reészletes
gsegicr)as<'31v?::11I.]t Az elBszot irta Jozsef f6herceg. Bp. 1937. A m. varosok monogr. kiadohiv.
A Du?e.intﬂl n.evezetesebb barlangjai p. 32—40. |
TOMPA FERENC: Adatok az Gskori aranykereskedelemhez. = Archaeol. Ert. U.F.
50. kot. p. 49—56, 2 kép. Bp. 1937.

Baradlai aranylelet p. 52—54, 1 kép.

[TOMPA FERENC] T.F.: Bella Lajos (1850—1937). = Archaeol. Ert. U.F. 50. kot.
p. 174. Bp. 1937.

TOROK JANOS: Titokzatos barlangok Tihanyban. = Balatoni Kurir, Keszthely,
1937. febr. 3. = Magyarsag, Bp. 1937. jan. 10.

A Cserhegyen [1921-ben] felfedezett, az6ta ismeretlen bg.

. VAIDA PAL R.: ,i\gjsé,\?gbarlangok rejtélye. [Ausztriaban.] = Unnep, 4. évf. 24. sz. p.

18—19. 4 kép. Bp. 19

VENKOVITS ISTVAN: A Természetbaratok Turista Egyesiilet Alpesi Csoportja.,.
91937. jan. 15i megibeszelese a Legény-barlang kezelésére vonatkozélag.] = Barlangvil.
. kot. p. 24. Bp. 1937.

\1/553(’37H GYULA: A Gerecse barlangjai. = Turist. L 49. évf. p. 194—198, 1térkv. Bp.

Bibliogr. p. 198. Térkv. p. 189. (Képek p. 182, 188.)

WESZELSZKY GYULA: A budapesti hévizek radiumemanéaciotartalmanak erede-

ter6l. — Uber den Ursprung des Radiumemanationgehaltes der Budapester Thermen. =

Ehdr.l%l)(?('m. 16. (1936. evi) kot. p. 5—16. 1 abra (magy.), 17—29, 1 Abb. (deutsch.).
p. :
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ZANKAI CORNELIA, SZOKENE: Tiz nap az Adrian. = Tenger, 27. évf. 7—9. sz.
p. 102—110, 9 kép. Bp. 1937.

Busi szigeti ,kék barlang” p. 109— 110, 1 kép.

ZIMMERMANN AGOSTON: Lenhossék Mihaly (1863—1937) = Termtud. Kozi.
69. kot. p. 241—247, 1 arckép. Bp. 1937.

*  x *x

Az aggteleki menedékhazért = Magy. Tr. Elet, 5. évf. 4. sz. p. 2. Bp. 1937.

Az AlsGausztriai Wechsel-hegységben... [levd Hermannshohle.] = Turist. L 49. évf.
p. 406. Bp. 1937.

Az Alvilag kapuja [Napoly mellett]. = Vasarnapi Konyv, 27. évf. |. félév, 8. sz. p.
5(117)—8(1%0) b épF BB. Yoa7 ] P W P

. Barlangok Zetelaka — Zetea (Udvarhely — Odorhei m.) kozelében. = Székelység, 7.

évf. p. 50. Odorhei [Székelyudvarhely], 1937.

Nem igazi barlangok, inkdbb banyakutatdsi kisebb tregek. ;
Bensdséges bokrétaUnneBéj)/ Aggteleken. = Magy. Tur. Elet, 5. évf. 21. sz. p. 3, 2 kép,
egyik a cimlapon. Bp. 1937.

A Budapesti Turista Egyesilet... [Alpin osztélf/a elkészitette a solymari Ordoglyuk
betonlépcsdjét.] = Turist. L. 49. évf. p. 36. Bp. 1937.

]

Az egész magyar tarsadalom tamogatja az aggteleki menedékhéz épitését. — Kessler

EIUb%ts $Im0ndja, miiven lesz az Uj menedékhdz. = Magy. Tur. Elet, 5. évf. 5. sz. p. 3—4.
p. :

Fels6tarkany kozelében... [Dancza J. cseppkobarlang bejarati folyosojat tarta fel.] =

Turist. L. 49. évf. p. 305. Bp. 1937.

Fontos lépés a Baradla érdekében. Olcsé menettérti jegyet ad a MAV. = Magy. Tur.

Elet, 5. évf. 11. sz. p. 2. Bp. 1937.

A gorémbolytapolcai barlangi forrasokrol... [hozzaszolas érkezett lllyés Bertalantol.
Kutatéstorténet, barlangfiirdo terve.] = Turist. L. 49. évf. p. 79. Bp. 1937.

Hatalmas _cseppkdbarlang nyomaira bukkantak Eger kozelében. [FelsGtarkanynal
Danczé&ék.] = Pesti Hirl. 1937. jal. 25.

Hatalmas melegvizli barlangforrasokat. .. [fedeztek fel Gorombdlytapolcan.] = Turist.
L. 49. évf. p. 39. Bp. 1937.

A Hungéria T.E. a Baradlaért. = Magy. Tar. Elet, 5. évf. 18. sz. p. 4. Bp. 1937.

Idegenf(_)rl%almi attrakcid: csbnakazas a fold alatt [a tapolcai Tavasbarlangban]. =
Balatoni Kurir, Keszthely, 1937. febr. 24.

Eerefggl; fel a palvolgyi cseppkdbarlangot. — Magy. Tar. Elet, 5. évf. 23. sz. p. 14
p. :

. Bé'lkk legnagyobb cseppkébarlangjanak nyomaban, iksz. = Népszava. Bp. 1937.
an. 6.

Kessler Hubert vizsgélja ismét a tapolcai barlangok allapotat. = Tapolcai Ujsag,
Tapolca, 1937. nov. 21.

Készill a Baradla 1:500 aranyu részletes térképe. = Turist. L 49. évf. p. 256. Bp. 1937.

150. Két levél. [Kessler szakvéleménye Dancza kisk&hati kutatdsardl.] = Termbarat, 25. évf.

3—4. sz. p. 5—6. Bp. 1937.

. Ki fedezte fel a Tavasbarlangot? = Tapolcai Ujsag, Tapolca, 1937. szept. 5.

152, Kilatas a pectereai barlangbol. (78allc'> A felv.) [Csak fénykép a cimlapon.] = Encién,

2 B
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3. évf. 1 sz. cimlap. Bragov, 193

A Kormanyzo, a kormany tagjai €s a turistak adomanyabol megkezd6dott az aggteleki

menedékhéz épitése. = Magy. TUr. Elet, 5. évf. 6. sz. p. 3. Bp. 1937.

A Legénybarlang eddigi munkalata és jelenlegi helyzete. [Kozli] a Legénybarlang kezel6-

sBége,lzgg? E Nyomdaszosztalyanak Alpincsoportja. = Termbarat, 25. évf. 6. sz. p.11—12.
p. :

Még ez évben rendezzik be az aggteleki menedékhazat! Mit mond a Turista Szévetseg

pénztarosa? = Magy. Tur. Elet, 5. évf. 22. sz. p. 5. Bp. 1937.
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168.
169.

170.
171,
172,

173.

Megkezdddott a [tapolcai] Korhaz alatti barlangok feltarasa. Kessler... vezeti a mun-
kalatokat. = Tapolcai Ujsag, Tapolca 1937. dec. 5.

Megnyilt a Baradla Retek-aga is. = Magy. TUr. Elet. 5. évf. 11 sz. p. 5. Bp. 1937.
Megtzillélték a Peking-ember koponyéjanak hidnyzo részeit. = Esti Ujsag. Bp. 1937.
nov. 1L

A MTSz Baradla-Nagybizottsdga.. . [1937. mérc. 8-an Ulést tartott. Jkvi kiv.] = Turist.
L. 49. évf. p. 167—168. Bp. 1937.

November 7.: az aggteleki menedékhéz bokrétaiinnepélye. = Magy. Tar. Elet. 5. évf.
20. sz. p. 9. Bp. 193/.

Ot és félezer latogatdja volt tavaly a Palvélgyi barlangnak. = Magy. Tar. Elet, 5. évf.
5. sz. p. 15 Bp. 1937.

Slyos baleset a VVarhegy gyomraban. Sokmazsés kétémb zuhant a tisztogaté munkasokra
[a Varhegyi barlangban.] = 8 Orai Ujsag, Bp. 1937. jun. 25.

A tapolcai tavasharlang felfedezésének kérdéséhez... [hozzaszolt a felfedez lednya ] =
Turist. L. 49. évf. p. 347. Bp. 1937.

A tapolcai tavasbarlang felfedeztetése. [Okirat a felfedezésrél.] = Balatoni Kurir, Keszt-
hely, 1937. aug. 25.

Tavak egy varos alatt. Kessler Hubert és Budinszky Sandor heéys;ini kozvetitése a
tapolcai barlangokbol jalius 27-én. 3 kép. = Uj Magyarsag Radidja. Bp. 1937. jul.
25—31-ig. )

Tet6 alatt az aggteleki menedékhdz. = Magy. Tur. Elet, 5. évf. 19. sz. p. 12. Bp. 1937.

}'%véb%‘ejlesztik a tapolczai [!] tavasbarlangot. = Balatoni Kurir. Keszthely, 1937.
ebr. 17.

Ujabb barlangiiregek felfedezése [Tapolcan]. = Tapolcai Ujsag. Tapolca, 1937. febr. 14.

Ujabb kékori leletek a Baradla aggteleki szakaszaban. [A Denevéragban.] = Turist. L
49. évf. p. 72. Bp. 1937.

Qjabb kutatdsok a tapolcai Tavas-barlangban. = Turist. L. 49. évf. p. 112. Bp. 1937.
Ujabb leletek a Denevéragi bejarat attorésénél. = Turist. L. 49. évf. p. 256. Bp. 1937.

Utazas egy 6si magyar b_arlan%ban. A foldalatti Tapolca évmilliardos rejtelmei. — Pesti
Napl6, p. 38. Bp. 1937. jan. 10.

Vermischte Nachrichten. Ungarn. [Grabungsarbeiten in der Tropfsteinhdhle von Agg-
telek.] = Mitt. 0. Hoéhlen- u. Karstf. Jg. 1937. p. 143. 's-Gravenhage, 1937.
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1938.

#ANKNER GESZTESVARI BELA: Felavattdk az aggteleki turistaszallot. = Magy.

ar. Elet. 6évf. 12 sz. p. 5—6, 1kép. Bp. 1938.

AVAR FERENC: Feltarultak a Varhegy titkai [a pincebarlangok]. = Fiiggetlenség. Bp.
1938 méj. 15. p. 9. 3 kép. gy titkai [ap gok] ggetlenség. Bp

. AVAR FERENC: A Magyar Barlangkutatd Tarsulat .. [1938. marc. 22-i kdzgy(lésének

jkvi kiv.] = Barlangvil. 8" két. p. 19—20. Bp. 1938

. AVAR FERENC: A Magyar Barlangkutatd Tarsulat Vérhegyilngiszottséga... [1937.

nov. 19 dlésének jkvi kiv.] = Barlangvil. 8. kot. p. 18—19. Bp

. BACSKAI BELA: Csodalatos foldalatti vilagot fedeztek fel New Mexicoban a Carls-

badi-bg. mellett. = Foldt. Ert. U.F. 3. évf. p. 63, 14bra. Bp. 1938.

. BALAS FERENC: Az aragonit. = Magy. Tar. Elet. 6. évf. 3. sz. p. 11 Bp. 1938.
. [BALAS FERENC] b- f-: Kévédermedt lazalmok birodalméban. A%%S képek az Agg-

teleki cseppkobarlangbdl. = Magy. Tar. Elet, 6. évf. 3. sz. p. 4. Bp.

. BALAS FERENC: A mészké és a cseppkd. = Magy. Tur. Elet, 6. évf. 2. sz. p. 8. Bp. 1938.
. BALOGH ERNO: Adatok a hideg &svanyviz-forrasok kalciumkarbonatos lerakodésai-

nak ismeretehez. — Beitrage zur Kenntnis von kohlensauren Kalkablagerungen aus
kaltem Mineralwasser-Quellen. = Erdélyi Muzeum, 43. (9.) kot. p. 161—166. 1 abra.
(magy.), 166—167. (deutsch). Cluj-Kolozsvér, 1938.

. BALOGH ERNO: Ahol kétszer jon fel a nap. = Pasztortliz, 24. évf. p. 222—225,

1 kép. Cluj-Kolozsvar, 1938,

Erdélyi Kollégium-barlang.

. BALOGH ERNO: Akarsz-e Sherlock Holmes lenni? = Jdbarat, 14. évf. p. 80—82

Cluj-Kolozsvar, 1938.

Nyest nyomozésa egy barlangban.

. BALOGH ERNO: Fiatal barlangi medve (Ursus spelaeus Ros.) maradvanyok a popo-

vaci barlangbol. — Reste von einem jungen Hoéhlenbéren (Ursus 5felaeus 0S.) aus der
Hohle von Popovaci. = Erdélyi Mizeum 43. (9.) két. p. 168—170, 1t (magy.), 170
(deutsch). Cluj-Kolozsvér, 1938.

. BALOGH ERNO: A nagy kerités. = Pasztort(iz, 24. évf. p. 168—172, 3 kép. Cluj-

Kolozsvar, 1938.

Szolcsvai buvépatak ej Remetei sziklaszoros.

BALOGH ERNO: A nyestéMustela foina? Erxleb.)] mint barlangi ragadozo. — Der
Steinmarder gMusteIa foina Erxl.) als Hohlenraubtier. = Erdélyi Muzeum, 43. (9.) két.
p. 244—246 (magy.), 246—247. (deutsch). Cluj-Kolozsvar, 1938.

. BALOGH ERNO: A ponori Blvopatak barlangja. = Pasztortiiz, 24. évf. p. 606—610,

2 kép. Cluj-Kolozsvar, 1938.

BALOGH ERNO: Ujabb adatok a protokalcithoz. — Neuere Beitrédge zum Protocalcit.
= Erdélyi Muzeum, 43. (9.) kot. p. 311—314. 1kép (magy.), 314—315 (deutsch). Cluj-
Kolozsvar, 1938.

BANYAI JANOS: A Székelyfold természeti kincsei és csodas ritkasagai. 1 két. Meg-
jelent a Székelglgé% mellékleteként az 5—8. évf.-okban (1935—1938.) Odorhei [Székely-
udvarhely], 1938. Szerz§ kiad. (V), 224 p. 4 4bra, 10 kép.

Barlangok ismertetése megyénként p. 153— 168.

. BANYAI JANOS: gl'éjéturista csemege a Karpatok konyokében. = Encian. 4. évf. p.

112—113. Bragov, 1

Sugé6pataki K6lik.

. BARBIE LAJOS: A barlangok felkeresésének technikdja. = Encian, 4. évf. p. 63—64.

Brasov, 1938.

BARBIE LAJOS: A Magyar Barlangkutatdé Tarsulat 1937. évi pénztéri jelentése. =
Barlangvil. 8. két. p. 22—23. Bp. 1938.

BARBIE LAJOS: A Palvolgyi barlang. = Karpati Hangok, 3. évf. p. 9—10. [Bp }
Rakospalota, 1938.
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BARTUCZ L[AJOS]: A Mussolini-barlang [Subalyuk] 6sembere. = Geol. Hung. ser.
pal fasc. 14. p. 47—99, 2 dbra, 19kép, 8t.Bp. 1938.

BARTUCZ L[AJOS] etc.: A cserépfalui Mussolini-barlang (Subalyuk). Barlangtani
monografia. Az el6sz6t irta Léczy Lajos jun. Bp. Foldt. Int. 1938. 320 p. 34 t. 1 térk.
(Geol. Hung. ser. pal. fasc. 14.)

A részmiiveket lasd az egy szerzéknél! Németil 1940-ben.

[BERGER KAROLY] B.: Elet a fold alatt. Két német bioldgus kutatdsa a tapolcai
Tavasbarlangban. = Tapolcai Ujsag, Tapolca, 1938. dec. 11

BERTALAN KAROLY: A Bakony-hegység barlangjai. = Turist. L. 50. évf. p. 153—
—155, 207—208. Bp. 1938.

Bibliogr. p. 208. - dssze'sitett sep.-a javitott és bévitett.

BOGSCH LASZLO: A Mag?/ar Barlangkutaté Térsulat m(ikddése az 1937. évben.
(Titkéri jelentés.) = Barlangvil. 8. kot. p. 21—22. Bp. 1938.

CHOLNOKY, JENO: Budapest. = Bulletin international de la Société Hongroise de
Géographie (a ,,Foldr. Koéziem.” idegen nyelv(i kiadasa), Vol. 66. p. 1—37, fig. 18
(csak francidul — en frangais seulement.) Bp. 1938.

Les grottes de P4alvolgy, des Szeml6hegy, Ferenchegy et Varhegy p. 29— 31. fig. 14— 16.

CHOLNOKY JENO: Gondolatok az &sember életérdl hazankban. — Gedanken (ber
die Lebensweise des Urmenschen in Ungarn. = Barlangvil. 8. két. p. 4—11 (magy.),
35 (deutsch). Bp. 1938.

CHOLNOKY JENO: Veszprém. Bp.—Kalocsa, 1938. 184 p. 11 abra, 34 kép. (A Bala-
toni Tarsaség kdnyvtara 4.)
Torok-lyuk, Kecskelyuk p. 50— 53.

. CSALANY FERENC: A varazsvessz6 legUjabb probléméai. = Bavar, 4. évf. p. 269—272,

2 abra, 3 kép. Bp. 1938.

Barlangok felkutatédséara is ajanlja p. 269.

CS1BY ANDOR: Valea—Strambai GyergyotekerGpataki ,,Sug6” cseppkobarlang
leirésa. Georgheni [Gyergy6szentmiklds, [1938] 4 p. 2 kép, 1t.

CSURY JENO: Banhida. = Karpati Hangok, 3. évf. p. 46—50. [Bp.]-Rakospalota.
1938.

A Szelimlyuk és mondéai p. 48— 50.

DANCZA JANOS Id. 117. sz. tétel.

. DIOSZEGHY MIKLOS: Kinaiak, ceyloniak, brazilok TanIcén, ahol két hete nyolcvan

méter hossz( foldalatti tavon csonakazhatnak az idegenek. Emléktablaval halalkodnak
a szamérhurutosok a barlang gyogyito hatasaért. = Uj Magyarsag, p. 8. Bp. 1938. m4j .8.

. DUBOVITZ ISTVAN: A magﬁar foldrajzi irodalom 1936. — Bibliographie gé%]ra-
. p.

phique hongroise 1936. Osszeall. — —Bp. M. Foldrajzi Tarsasag. 1938. IX,
(A Foldr. Koziem. 66. kot. melléklete. Sep. is.)

. DUDICH ENDRE: A visszatért Felvidék természeti kincsei. I1l. Allatvilag. = Term-

tud. Kozi. 70. kot. p. 737—743, 3 kép. Bp. 1938.

Barlangok allatvilaga p. 740—741.

. EHIK GYULA: Vandorolnak-e a denevérek? = Blvar, 4. évf. p. 315—316. Bp. 1938.
. EMSZT KALMAN: A Kiraly-fiirds forrasvizének elemzési adatai. = Hidr. Kozi.

17. (1937. évi) Kot. p. 283—284. Bp. 1938.

. FARKASS KALMAN: Budaé)est Székesfévaros vizellatasanak egyes mérnoki szem-

pontjai. = Hidr. Kézi. 17. (19

Karsztviz p. 63—67.

7. évi) kot. p. 61—69. Bp. 1938.

. GAAL ISTVAN: Az alaszkai 6riasmedvérol és a medvék csaladfajarol. = Természet,

34. évf. p. 31—39, 2 abra, 9 kép. Bp. 1938.

Bibliogr. p. 38— 39.

. GAAL ISTVAN: Eur6pa leghosszabb cseppkébarlangja: a Nagy-Baradla. = Termtud.

Kozi. 70. két. p. 744—752, 1térkv. 4 kép, 2 tabla. Bp. 1938.

gGAAL ISTVAN] G.1.: Milyen gyorsan képzédnek a cseppkdcsapok? = Termtud. Kozi.
0. kot. p. 768. Bp. 1938

A berlini ,,Siegessdule** pincéiében hetedfél évtized alatt képz6dott nagytémegl cseppkd.
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GAAL ISTVAN: Milyen kézetekbdl és asvanyokbol csinaltak szerszamaikat a Szelim-
barlang 6slakéi?  Termtud. Koézi. 70. kot. p. 474—480, 1labra, 5 kép. Bp. 1938.

. GASPAR T.H.: Hogv lehet ilyet kérdezni? = Magy. Tr. Elet, 6. évf. 21. sz. p. 9—10.

Bp. 1938.

Oskori képet elevenité tiraélmény a Baradlaban.

. GERGELY FERENC: Geomorfoldgiai megfgi)ggelf}é(s)ek az Ilélszaki Bakony terliletén.
. 60 p. ép.

(Bolcsészdoktori értekezes.) Bp. Szerz6 kiad. 1

Bibliogr. p. 59— 60.

GYORI VINCE: A deméanovai cseppkébarlang. = Sziil6foldiink, 3. évf. p. 93. [Pozsony,
1938] [N.v]

. [HERNADI JANOS] H.J.: A felszabadult aggteleki barlangrészt... [a Domicat atvette

a M.T.Sz.] = Karpati Hangok, 3. évf. p. 108. [Bp]-Rakospalota, 1938.

HOLLENDONNER FERENC: A [subalyuki] fosszilis faszenek vizsgalata. = Geol.
Hung. ser. pal. fasc. 14. p. 309—315, 1abra, 2't. Bp. 1938.

. HORVATH KAROLY: A budai Vérhegy titkai. [Vérhseé;yi barlang.] = Ifj. és Elet,

13 (1937/38.) évf. p. 269—272, 2 kép, 2 metszet. Bp. 19

HULJAK JANOS: A Calluna vulgaris és néhany mas érdekesebb ndv’gg/ a Gomor-
Tornai-Karszt vidékér6l. = Botan. Koziem. 35. kot. p. 218—220. Bp. 1938.

. JASKO SANDOR: Adatok a Pilis-hegység hidroldgijahoz. [)Elt'iadés a Hidr. Szakoszt.

1936. nov. 25-iki szakilésén.] = Hidr. Kozi. 17. (1937. évi) kot. p. 309. Bp. 1938.
%AS%’)SBSANDOR: A Dachstein barlangjai. = Foéldgomb, 9. évf. p. 250—255, 4 kép.
. .

JASKO SANDOR : Eurépa legnagyobb barlangjai. = Termtud. Kézi. 70. két. p. 22—28,
3 kép, 2t Bp. 1938

. JAVORKA SANDOR: A visszatért Felvidék természeti kincsei. 11. Novényvilag. =

Termtud. Kozi. 70. két. p. 727—736, 2 abra, 2 kép. Bp. 1938,

Szadeloi és Aji-vélgy. burkai kis jégbarlang p. 734 —735.

. [KADIC OTTOKAR]: An unsere Leser. = Barlangvil. 8. két. p. 33. Bp. 1938.
. KADIC, OTTOKAR: Dreissig Jahre ungarischer Héhlenforschung. = Barlangkut.

— Hohlenf. 16. két. p. 1—7 (nur deutsch). Bp. 1938,

Magyarul I1d. 1936-ban.

. KADIC, O[TTOKAR]: Die Hohlenkeller am Budapester Festungsberg. = Mitt. o.

Haohlen- u. Karstf. Jg. 1938. p. 138—141, 1Fig. 's-Gravenhage, 1938.

KADIC OTTOKAR: A magyar barlangkutatas allasa az 1937, évben. — Stand der
ungarischen Hohlenforschung im Jahre 1937. = Barlangvil. 8. két. p. 11—16. (magy.),
35—38 (deutsch). Bp. 1938.

. KADIC OTTOKAR: Megemlékezés Gorjanovic-Kramberger Karolyrdl. — Nachruf

auf Karl Gorjanovic-Kramberger. - Barlangvil. 8 két. p. 1—4, 1arckép (magy.), 34
(deutsch). Bp. 1938.

KADKI OTTOKAR: Mit kell tudnunk a barlangokrél? — Was miissen wir von den
Hohlen wissen? = Barlangvil. 8. kot. p. 48—69, 4 abra, 4 kép, 1 mimell. (magy.).
75—78 (deutsch). [Folytatasa: 9. kot. p. 6—32.] Bp. 1938.

. KADIC O[TTOKAR]: Osrégészeti eredmé%/ek [a Subalyuk &satasanal]l. = Geol.

Hung. ser. pal. fasc. 14. p. 105—154, 2 abra, 10t, 2 tablazat. Bp. 1938.

KADIC OTTOKAR: A Rézsadomb és kérnyéke barlangjai. Bp. M. Barlangkutato
Tarsulat, 1938. 16 p. 1 kép.

KADIC OTTOKAR: A Rézsadombnak és kornyékének barlangjai. [A Rozsadomb és
Yéggéke Egyesulet Ulésén tartott el6adas jkvi kiv.] = Turist. L. 50. évf. p. 395—396. Bp.

KADIC O[TTOKAR]: A [Subalyuk-] barlang helyrajzi, morfoldgiai és rétegtani viszo-
nyai. = Geol. Hung. ser. pal. fasc. 14. p. 27—46, 30 abra, 3t 1térk. Bp. 1938.

KADIC O[TTOKAR}: A}subaLyuki] rendszeres asatdsok és modszeriik. = Geol.
Hung. ser. pal. fasc. 14. p. 20—26. Bp. 1938.
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. KESSLER HUBERT: A Tapolcai tavasbarlang.
. KESSLER HUBERT: Tavasbarlang Tapolcan. = Uj Universum, 2. kot. p. 61—66,

. KADIC OTTOKAR—MOTTL MARIA: Felsttarkany vidékének barlangjai. — Die

Hohlen der Umgebung von Felsotarkany. = Barlangkut. — Héhlenf. 16. kot. p. 8—70.
14 abra, 20 kép, 8 térk. t. (magy.), 70—389, 1t. (deutsch). Bp. 1938.

. KASZAB, Z[OLTAN]: Neue Coleopterologische Angaben aus dem Historischen

Ungarn. = Fragmenta Faunistica Hungarica, Tom. 1 p. 26. Bp. 1938.

KELEMEN SANDOR: A természet kincse Beiugi vidékén. A fericei csontbarlang. =
Encian, 4. évf. p. 68. Bracov, 1938.

. KELEMEN SANDOR: A természet kincsei Belényes vidékén. Barza jégbarlang. =

Encian, 4. évf. p. 165—166. Bracov, 1938.

KELEMEN SANDOR: A természet kincsei Belényes vidékén. A Bortig jégbarlang. =
Encian, 4. évf. p. 135—136. Bragov, 1938.

KELEMEN SANDOR : Atermészet kiesei Belényes vidékén. A scarigoarai jégbarlang. =
Encian, 4. évf. p. 182—183. Bragov, 1938,

KEREKES JOZSEF: Bibliographia spelaeologica hungarica. (1913—1927.) = Barlang-
vil. 8. két. p. 25—32. Bp. 1938.

KEREKES JOZSEF: Az egerkornyéki barlangvidék kialakulasa. — Die Entwicklung
des Hohlengebietes von Eger. = Barlangkut. — Hohlenf, 16. két. p. 90—130, 11 4bra.
7 kép, 4 t. ?magy.), 130—139 (deutsch). Bp. 1938.

KEREKES JOZSEF: Természetvédelem. = Magy. Tur. Elet, 6. évf. 11. sz. p. 12, 1
kép. Bp. 1938.

Biikki Mészvolgy barlangjainak és a mariaremetei szurdoknak a pusztulasa.

KESSLER HUBERT: Aggtelek, a vilag legnagyobb cseppkdbarlangja. = Buavar, 4.
évf. p. 821—824, 5 kép. Bp. 1938.

KESSLER HUBERT : Az a@igteleki barlangrendszer hidrografiaja. = Foldr. Koziem.
66. kot. p. 1—30, 5 kép 2 tablan, 8 abra, 1terk. mell. 1 hosszmetszet, 2 egyéb mell. Bp.
1938.

Bibliogr. p. 29 —30.

Hydrographie des Aggteleker Hohlensystems. — Bulletin international de la Société
Hongroise de Géographie, (A ,,Foldr. Kdziem.” idegen nyelvi kiadasa). [Vol.] 66. p.
90—123, 5 Bilder an 2 Tafeln, 8 Fig, 1 Karte, 1 Langsschnitt, 2 Beilagen. Bp. 1938.
Bibliogr. p. 122— 123.

KESSLER HUBERT: A Baradla-bizottsdg 1937. évi jelentése. = Turist. L. 50. évf. p.
182—184. Bp. 1938.

KESSLER HUBERT]: A Baradlaban végezhet6 kulontarak = Turist. L. 50. évf. p.
0. 113. Bp. 1938.

Toérokmecset oldaldg p. 39, Retekdg p. 113.

[KESSLER HUBERT]: Foldalatti hatarrevizid az Aggteleki —barlangban. = Turist. L.
50. évf. p. 445—446. Bp. 1938.

[KESSLER HUBERT]: Jégképzédmények a Baradlaban [az Uj denevéragi bejarat
megnyitasa 6ta.] = Turist. L. 50. évf. p. 40. Bp. 1938.

KESSLER HUBERT: Nem tortént hatarsértés az Aggteleki cseppkdbarlangban. =
Magy. Tur. Elet, 6. évf. 20. sz. p. 15. Bp. 1938.

KESSLER HUBERT: Részleges hatérkiigazitds az Aggteleki barlangban. = Turist.
L. 50. évf. p. 409—411, 1 kép. Bp. 1938.

Turist. L. 50. évf. p. 24. Bp. 1938
2 kép, 1térkv. Bp. [1938]

. KESSLER HUBERT: Vidam torténetek a Baradlanal. = Magy. Tar. Elet, 5. [6!] évf.

1 sz. p. 6. Bp. 1938.

KOLACSKOVSZKY LAJOS: A B('jrzsdng/ mUItgal a néggagyoményok szerint. = Turist.
L. 50. évf. p. 186—189, 2 kép, 311—317, 5 kép. Bp. 1938.

Részben mesterséges barlangok p. 187— 189.

KOLOSVARY GABOR: Kutatasaim az isztriai Bagnole s egy par Plitvicai barlangban.
— Hohlenforschungen in Istrien und bei den Plitvicaer Seen. = Barlangvil. 8. kot. p.
42—47, 1térkv. 4 kép (magy.), 74—75 (deutsch). Bp. 1938.
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KORMOS TIVADAR: MimomysNewtoni és Lagurus Pannonicus, két felsdpliocénkori
pocokfaj. — Mymomys Newtoni F. Major und La%urus Pannonicus  Korm., zwei
gleichzeitige verwandte WihImause von verschiedener phylogenetischen Entwicklung. =
Mat. Termtud. Ert. 57. két. p. 353—355 (magy.), 356—379. ?deutsch), 2 Tafel. Bp. 1938.

Bibliogr. p. 378.

. KORMOS [TIVADAR], THEODOR: Zur ndheren Kenntnis der oberpliocdnen Bi-

samspitzmduse Stidungarns. = Festschrift zum 60. Geburtstage von Prof. Dr. Embrik
Strand, Vol. 4. p. 163—180 5 Fig. Riga. 1938.

Bibliogr. p. 179— 180.

. KRETZOI, M[IKLOS]: Die Raubtiere von Gombaszdg nebst einer Ubersicht der Ge-

samtfauna. = Ann. Hist. Nat. Mus. Nat. Hung. Vol. 31 (1937—38.) Pars min. p. 88—157,
5 Fig. 3t. Bp. 1938.

Bibliogr. p. 153— 156.

. LANG SANDOR: Folyoterrasz tanulmanyok. — Studien iiber Flussterassen. = Foldi.

Koézi. 68. kot. p. 110—128, 6 kép. (magy.) 128—129. (deutsch). Bp. 1938.

Biinogr. p. 129— 130. — A pilisszentkereszti Szurdokvolgy képei p. 118— 121, barlangja p. 123.

LOCZY L[AJOS jun.]: El6sz6 [a Subalyuk-monografiahoz.] = Geol. Hung. ser. pal.
fasc. 14. p. 5—8. Bp. 1938

MALAN MIHALY: Lenhossék Mihaly dr. ,e%yete,mi_ tanar, az egykori Barlangkutato
giakgszteil 38elso elndke. [1938. apr. 28-1 emlékbeszed jkvi kiv.] = Barlangvil. 8. kot. p.
. Bp. .

MARKOVITS BELA: Osrégészeti kutatis Gérogorszagban. = Buvar, 4..évf. p. 21—24,
14&bra, 4 kép. Bp. 1938

. MELICH JANOS: Melyik n%) nevezte el Pestet Pestnek? = Magyar Nyelv, 34. évf.

5—6. sz. p. 129—140. Bp. 19

A pest sz6 barlang jelentésérdl p. 135, 138— 140.

MIHALTZ ISTVAN: A Biharhegység barlangjai és a hegyszerkezet. — Die Hohlen des
Bihargebirges und die Tektonlkaj! . = Szadeczky-Kardoss Gyula Emlekkonyv. Szerk.
Balogh Erng. Cluj-Kolozsvér, Erdélyi Mizeum-Egy. 1938. p. 91—102 (magy.), 8 térkv.
100—101 (deutsch).

Bibliogr. p 101— 102.

. MOTTL M[ARIA]: A bikki mousterien eurépai vonatkozéasban. = Geol. Hung. se.,

pal. fasc. 14. p. 181—203. Bp. 1938

MOTTL MARIA: 1936—1937. évi barlangkutatasaim eredménye. [1937. dec. 14 el6-
adas jkvi kiv.] = Barlangvil. 8. két. p. 17—18. Bp. 1938,

MOTTL, MARIA: Faunen, Flora und Kultur des ungarischen Solutréen. = Quar-
tar, 1L Bd. p. 36—54, 2 t. Berlin, 1938.

Bibliogr. p. 53— 54.

MOTTL, MARIA: Faunen und Klima des uv\n/garischen Moustérien. — Verhandlungen
der Ill. Internationalen Quartar-Konferenz, Wien, September 1936. p. 248—250. 1 Kar-
ten-Beil. (deutsch), 250—251 (english). Wien, 1938.

MOTTL MARIA: Lothar Zotz: Die schlesischen Hohlen und ihre eiszeitliche Bewohner.
Breslau, 1938. [Ism.] = Barlangvil. 8. két. p. 71. Bp. 1938.

MOTTL MARIA: A Mag\éar Barlangkutat6 Tarsulat .. . [1937. m4j. 25-én valasztmanyi
Glést tartott. Jkvi kiv.] = Barlangvil. 8. két. p. 16—17. Bp. 1938.

MOTTL MARIA: A Magyar Barlangkutaté Tarsulat ... [1937. dec. 14-én valasztmanyi
tlest tartott. Jkvi kiv.] = Barlangvil. 8. kot. p. 17. Bp. 1938.

MOTTL MARIA: A Magyar Barlangkutaté Tarsulat ... [1938. apr. 28-an valasztmanyi
tlest tartott. Jkvi kiv.] = Barlangvil. 8. két. p. 23—24. Bp. 1938.

MOTTL, MARIA: Mitteilung der Hohlenforschenden Vereine. = Barlangvil. 8. kot.
p. 38. Bp. 1938.

MOTTL MARIA: R Grahmann — L. Zotz: Quartar, Bd. 1 Jahrbuch fiir Erforschung
%es IEllgs§§|talters und seiner Kulturen. Berlin, 1938. [Ism.] = Barlangvil. 8. két. p. 70.
p. :
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107.

108.
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110.

113

114.

115.
116.

117.

118.

119.
. POLGARDY GEZA: Székesfehérvar és kornyéke kalauza. Bp. 1938. 52. p. 2 t. 1térk.

121,

124,

MOTTL M[ARIA]: A [subalyuki] lerakddasok allatvilaga. ~ Geol. Hung. ser. pal. fasc.
14. p. 205—308, 49 abra, 7 kép, 2 t. Bp. 1938.

MOTTL MARIA Id. 65. sz. tétel.

MOZSOLICS AMALIA: Megemlékezés Kyrie Gyorgy-rol. — Nachruf auf Georg
Kyrie. = Barlangvil. 8 koét. p. 30—42, 1arckép (magy.) 72—74 (deutsch). Bp. 1938

NYARADY E[RASMUS] GYULA: A Tordahasadék kevésbbé ismert szépségeirdl.
= Erdély, 35. évf. p. 121—126, 1 kép, 1 térkv. Kolozsvar-Cluj. 1938.

Ismerteti a hasadék 6sszes barlangjait.

PALIK P[IROSKAA: Adatok a Blikk-hegység lithophyta algavegetati6jahoz. — Beit-
rage zur Kenntnis der lithophyten Algenvegetation des Biikkgebirges. = Index Horti
Botanici Universitatis Budapestinensis, Vol. 3. p. 143—147, 1 t. (magy.), 147—150
(deutsch). Pécs, 1938.

Bibliogr. p. 149.

PALOS ERVIN Id. 117. sz. tétel.

PAPA MIKLOS: Barlangkutatas és barlangvédelem. [1938. apr 28-i elGadas jkvi kiv.]
= Barlangvil. 8 kot. p. 24. Bp. 1938.

E’APA MIKLOS]: A barlangok védelme a természetvédelmi térvényben. = Magy. Tdr.
let, 6. évf. 9. sz. p. 7—9. Bp. 1938.

[PAPA MIKLOS]: Hazatért természeti kincseink. [Domica, Lednicc. Jasz6i-bg.]  Magy.
Tur. Elet, 6. évf. 23. sz. p. 8—10, 2 kép. Bp. 1938.

PAPA MIKLOS: Pusztul a méariaremetei Szurdokvolgy.  Magy. Tur. Elet, 6. évf. 3. sz.
p. 61 kép. Bp. 1938.

PAP FERENC: Hozzaszolas [Vitalis S.: Budapest székesfOvaros vizellatasanak prob-
Iémai c. el6adasahoz.] = Hidr. Kdézi. 17. (1937. evi) két. p. 70—78. Bp. 1938.

Karsztviz p. 71, 72, 75— 78.

PAPP FERENC: A budapesti melegforrasok. = Foldt. Ert. U. F. 3. évf. p. 69—82,
10 kép, 2 abra. Bp. 1938.

PAPP, F[ERENC]: Die warmen Heilquellen von Budapest. ~ Hidr. Kézi. 17. (1937. évi)
kot. p. 79—282, 1térk. mell. 37. dbra, 38 kép (deutsch). Bp. 1938.

Bibliogr. p. 279— 282. . .

PATAKI V[IDORI] — PALOS E[RVIN] — DANCZA J[ANOS]: Az Gsember-leletek
felfedezése [a Subalyukban]. = Geol. Hung. ser. pal. fasc. 14. p. 1120, 3 kép. Bp. 1938.
PECHY-HORVATH REZSO:_Lillafiired és Gbrbmbblytaﬁolca._Bf. M. Turista Elet,
[1938] 32. p. 24 kép, 3 térkv. (Péchy-Horvath Rezs6 turistakaluzai 1)

Lillafured barlangjai p. 20— 23.

POKORNY FERENC: A Mecsek barlangjai. - Turist. L. 50. évf. p. 77—78. Bp. 1938

(Magyarorszagi Gtikalauzok 1)

Bibliogr. E 11— 12. B’a'rcaha'zi-bg. p. 47— 48.

POLGARDY GEZA: Velencei t6 és a Velencei hegység kalauza. Bp. [1938] 56. p. 1t
1térk. (Magyarorszagi Utikalauzok 2.)

Bibliogr. p. 35.

. PROX, ALFRED: Die Hohlenforschung im Burzenland. 2. Die Hohle in der Valea

Coacézei bei Torzburg [Téresvari szoros.] 3. Die Flintsch und Gut-Heil-Hohle bei Rose-
nau [Rozsny6, Brasso vmj = Mitt, des Burzenland. Sachs. Museums. 3. Jg. [1938.

p. 73—76, 190—203, 1t. Iterk. [N.v.
. PROX, ALFRED: Uber die Untersuchung der Eckzéhne und einiger krankhaft veran-
derter Unterkiefer des Hohlenbéren aus der Steinmilchhohle. = Verhandlungen u.

Mitteilungen d. Siebenb. Vereins f. Naturwissenschaften zu Hermannstadt. 87/88. Bd.
%g. ]191135%938. 1 Wissenschaftlicher Teil. p. 35—48, 2 Fig. 1t. Hermannstadt [Nagysze-
en], :

[REVAI ERNQ]: Barlanghirek. = Termbarat, 25. évf. 3—4. sz. p. 15—16. Bp. 1938,

Kevélyi-zsomboly, Aranylyuk és Legény-barlang.

. REVAI ERNO: Barlangok v'I_égébél. A TTE barlangkutatéinak rovata. — Termbarat,

26. évf. 3—4. sz. p. 15—16. 5—6. sz. p. 14—16. Bp. 1938.
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127.
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132,
133.
134.

135.
136.
137.

138.
139.

140.

141,
142,
143
144,

145.
146.

147.
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SARKANY SANDOR: A Szeleta-barlang faszénmaradvéanyai. = Die Holzkohlenreste
(ier SBzeIeltSégdhle. = Botan. Koziem. 35. két. p. 221—227 (magy.), 227—229 (deutsch),
t. Bp. 1938.

Bibliogr. p. 227.

SCHERF, EMIL: Versuch einer Einteilung des ungarischen Pleistozans auf moderner
polyglazialistischer Grundlage. (Auszug.) = Verhandlungen der Ill. Internationalen
Quartar-Konferenz, Wien, September 1936. p. 237—247. Wien, 1938.

[SEBESTYEN JENO] S. J.: Bizottsagi targyalas a fold alatt. A tapolcai tavasbarlang
tovabbfejlesztése. = Tapolcai Ujség. Tapolca, 1938. mgj. 1

SERENDI ISTVAN: Kincses budai barlangok. = Elet, 29. évf. p. 446 -447, 2 kép.
2 térkv. 1 hosszszelv. Bp. 1938.

SI,I\_/I%\IYI DEZSO: Megleps embermajom lelet Délafrikaban. = Magyarsag, Bp. 1938.
méj. 21.

SKUTIL, JOSEF: Paldolithische Stationen in der Slowakei und Karpathen-Russland
(Podkarpatska Rus.). = Verhandlungen der Ill. Internationalen Quartar-Konferenz,
Wien, September 1936. p. 302—303. Wien, 1938.

SPRINGER JOZSEF: Biikk, Matra, Hegyalja, Nograd, Salgo és Cserhat vidéke. Uti-
kalauz. 3. kiad. Debrecen, [1938.] 300 p. 210 kép, 2 térkv.

STROMPL GABOR: A Janoshegy és kornyéke. = Pedagogiai Szeminarium, 8. évf.
». 453—461. Bp. 1938,

SZABO J[OZSEF]: Az allkapocs és a fogak anatomiai és rontgenoldgiai vizsgélata [a
sBubaI éjslél Gsemberleleten.] = Geol. Hung. ser. pal. fasc. 14. p. 99—104, 3 4bra, 6 t.
p. 19so. 3 )
SZABO PAL ZOLTAN: A Tettye [és feltételezett barlangja]. = Mecsek Egyesilet Evk.

a 47. (1937.) egyesuleti évrél. p. 7—14. Pécs, [1938]

SZENTIVANYI JENO: A kébaltas ember. £Ifjuségi regény.] Sebdk Imre rajzaival. Bp.
1938. 229 p. (Kdnyvbaratok kis kényvei 6. 2.)

TASNADI KUBACSKA ANDRAS: Az eperjesi kirurgus [Hain Janos] sarkanyai. = Bu-
var, 4. évf. p. 829—833, 3 4bra, 1 kép. Bp. 1938.

A barlangi’medvecsontok felismerésének tﬁr’téneteﬁ ;

[TASNADI KUBACSKA ANDRAS] T. K. A.: Ujabb negyedkori fauna Magyarorszag-
rol [a Subalyukbol.] = Bavar, 4 évf. p. 789—791 14abra. Bp. 1938.

TEMESY GYOZONE: A saalfeldi , Tundérbarlangok” [Németorszag]. = Foldgomb, 9.

%vf. pi9%48—67, 2 kép. Bp. 1938. = A Nagy Vildg Magyar Szemmel, 4. évf. 6. sz. p. 15—19.
p. .

ETOMCSANYI BELA] T. : Visszaemlékezés Jokai Morra. Székelyfoldi utunk. = Encién,
. évf. p. 138—141. Bragov, 1938.

A Béalvanyos var és a Buddés-barlang.

['5308TH SANDOR] T.: Barlangokrol ... = Encian, 4. évf. p. 141—143, 1kép. Brasov.
1938.
TOTH SANDOR] T. S.: Kiméljik barlangjainkat! = Encian, 4. évf. p. 176—177.

racov, 1938.

[TOTH SANDOR] T. S.: A természet kincsei Belényes vidékén. Az Eszkimd jégbarlang.
= Encian, 4. évf. p. 143—144. Bragov, 1938.

ETOTH SANDOR] T. S.: A természet kincsei Belényes vidékén. = Enican, 4. évf. p.
20—221. Bragov, 1938.

Sighistel-i vélgy barlangjai.

VENDL A[LADAR]: A subalguki] paleolitok kozetanyaga. = Geol. Hung. ser. pal.
fasc. 14. p. 155—181, 3t. Bp. 1938.

VITALIS SANDOR: Budapest székesf6varos vizellatasanak problémai.  Hidr. Kozi.
17. (1937. évi) kot. p. 46—60. Bp. 1938.

Bibliogr. p. 60. Karsztviz p. 51— 54, 57.

VITALIS SANDOR: A Karsztviz szerepe Budapest Székesf6varos dunajobbparti ré-
szének vizellatadsdban. — Die Bedeutung des Karstwassers in der Wasserversorgung des



148,

149,
150.

151
152,
153.

158,
19,
160.

161.
162

163.
164.
165.
166.
167.
168.
169.
170.

171,
172,

173.

am rechten Donauufer gelegenen (Budaer) Teiles der Haupt- und Rezidenzstadt Buda-
pest. = Hidr. Kozi. 17. (1937. evi) kot. p. 285—294. (magy.), 295—298 (deutsch).
Bp. 1938

Bibliogr. p. 294. i

_\NEFiIgNEIiRGRICHARD: Artézi viz kutatdsa Budapesten. = Pesti Naplo, Bp. 1938.
jan. 18 p. 16.

* ok *

Az Aggteleki barlang turisztikai szempontb6l. = Bavar, 4. évf. p. 874—875. Bp. 1938.
Az aggteleki barlang Uj cseppkdcsodai. sz. = [Pesti Hirl. Képes Vasarnapja], 60. évf.
37.sz. p. 89, 2 kép. Bp. 1938.

Az Aggteleki barlangrol, 1886-ban ... [kozli a Vasarnapi Ujsag ajosvafdi kijarat tervét.]
= Turist. L 50. évf. p. 156. Bp. 1938.

Az Aggteleki-cseppkobarlang. = Vasarnapi Konyv, 28. évf. I. félév, 25. sz. 1 (385)—4
(388),9]2g kép. Bp. F1)838 ‘ P w =5
Allami tamogatassal folyik tovabb az Uj biikki cseppkd-barlang feltardsa. Eddig 90 mé-
teres szakaszt tart fel Dancza Janos az (j barlangbol. = Magy. Tur. Elet, 6. évf. 2. sz.
p. 10—11. Bp. 1938.

Haromkoi-bg. és Feneketlen lyuk.

. Avato iinnepségre készillnek Aggteleken. = Magy. Tur. Elet, 6. évf. 11 sz. p. 4. Bp. 1938.
. Baradla-barlang tgyeit intéz6 nagybizottsagba .. J1Uj megbizottakat nevezett ki a keresk.

156.
157.

min] = Magy. Tur. Elet, 6. évf. 16—17. sz. p. 10. Bp. 1938,
Barlangvaslt [terve] az aggteleki cseppkobarlangban. = Esti Ujsag, p. 8. Bp. 1938. apr. 8.

Befejezték a korhazi barlangmunkalatokat [Tapolcan.] = Tapolcai Ujsag. Tapolca,
1938. marc. 20.

Budapest —a barlangok varosa. G. L. = Pesti Hirlap, 1938. marc. 29.
A bushman barlangrajzok hamisitvanyok!? = Magyarsag, p. 12 Bp. 1938. jun. 19

Elkésziilt az els6 film az Aggteleki-cseppkobarlangrol. = Magy. Tar. Elet, 6. évf. 5. sz.
p. 2. Bp. 1938

Eurdpa leghosszabb barlangjai. = Turist. L. 50. évf. p. 231—232. Bp. 1938.

Az 6sszehasonlitdis moédjara is kitér.

Europa masodik legnagyobb barlangja. [207 m mély, Col de Canale-tol Bainsizza-ig
terjed.] = Magyarsag, Bp. 1938. okt. 9.

Ezer méter méléség(j sziklatarnat fedeztek fel a mariazelli Alpokban. [Tonion Schacht.]

= Esti Ujsag, Bp. 1938. febr. 26.

Folytassuk a barlangkutatast! Dr. Csanyi Pal képviselGtestuleti_inditvanya a barlangfel-
tarés érdekében. [Bizottsdg névsoraval.] = Tapolcai Ujsag, Tapolca, 1938. apr. 10.
Jégbarlang lett az Aggteleki-cseppkdbarlangbdl. [Téli eljegesedés az elején.] = Magy. Tar.

Elet, 6. évf. 1 sz. p. 4. Bp. 1938.

Me%nyitotték a palvolgyi barlang villanyvilagitasos Uj Gtszakaszat. ~ Turist. L. 50. évf,
p. 296—297. Bp. 1938. = Magy. Tur. Elet, 6. évf. 10. sz. p. 11 Bp. 1938.

Megnyitottak a varhegyi barlangot és barlangmtzeumot. = Turist. L. 50. évf. p. 346—348
Bp. 1938.

A MTSZ Baradla-Nagybizottsga ... [1938. febr. 7-én (lést tartott.]  Turist. L 50.
évf. p. 114—115. Bp. 1938.

Nagykiterjedeés(i Ujabb barlangrendszert fedeztek fel a Blkk fennsikja alatt. [A Kisko-
héati-zsomboly allitélagos forrasbarlangja.] = Esti Ujsag, Bp. 1938. jan. 20.

A postumiai cseppkobarlang latogatottsaga [1936. és 1937-ben.] = Turist. L. 50. évf. p.
231. Bp. 193

Turbina-telep létesil Josvafon. = Magy. Tar. Elet, 6. évf. 19. sz. p. 8. Bp. 1938.

Uj hatarmegallapitas az aggteleki cseppkobarlangban. = Magy. Tar. Elet, 6. évf.
14—15. sz. p. 2. Bp. 1938.

Villach mellett nagyobbszabasi cseppkdbarlangot fedeztek fel.  Turist. L 50. évf. p.
110. Bp. 1938.
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1939.

1 ALMASY, L[ASZLO] E[DE]: Unbekannte Sahara. Mit Flugzeug und Auto in der Liby-

10.

11
12
13
14
15
16.
17.
18
19,

20.

21.
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schen Wiiste. Bearb. von HANSJOACHIM VON DER ESCH. (Ungarische Original-
ausgabe ,,Az ismeretlen Szahara.” 1935.) Leipzig, Brockhaus, 1939. 214 p. 26 t.

Auffindung neuer Hohlen mit vorgeschichtlichen Wandbildern p. 138— 143. Bilder vor p. 121 und nach p. 136.

. BALOGH ERNO : A bansagi hegyvidék —a fold alatt. = Pasztort(iz, 25. évf. p. 299—300,

3 kép. Cluj-Kolozsvar, 1939.

. BALOGH ERNO: A bansagi hegyvidék — a fold felett. = Paszlortliz, 25. évf. p.

368—371, 2 kép. Cluj-Kolozsvar, 1939.

Szurdok volgy ismertetése.

. BALOGH ERNO: A barlangkutatas és jelent6sége. (Vetitettképes elGadas vézlatosan.)
= Az Erdélyi MUzeum—Eg estilet ... 15 [tordal? Vandorgydlesének Emlékkdnyve, p.
63—68. Cluj-Kolozsvar, 1939.

. BALOGH ERNO: A déli csoda. = Pasztortliz, 25. évf. p. 223—228, 2 kép. Cluj-Kolozs-

vér, 1939.

A fels6kazanszorosi Punyikova- és Veterdni-barlang.

. BALOGH ERNO: Haromszaz méternyire a fold alatt, a szolcsvai buvopatak medrében.

= Erdély, 36. évf. p. 5—11, 2 kép. Cluj-Kolozsvar, 1938.

Bibliogr. p. 11.

. BALOGH ERNO: A maroshévizi és tusnadi szénsavas asvanyvizek lerakodasa. — Die

Ablagerung der kohlensdurehaltigen Mineralwasserquellen von Tusnad und Maroshéviz.
Ii IErdélyl I\l/lg%zgeum, 44. kot. p. 378—383, 1 abra (magy.), 383—384 (deutsch). Cluj-
olozsvar, )

. BALOGH ERNO: Tapogatddzas a Retyezat koril. -  Pésztortiiz, 25. évf. p. 567—571,
2 kép. Cluj-Kolozsvar, 1939.
Boli-barlang. B

. BANCS JOZSEF: Domica-barlang. = Termbarat, 27. évf. 1—2. sz. p. 3—4. Bp. 1939.

BANYAI JANOS (szerk.f: A torjai Biidds barlang. Odorheiu [Székelyudvarhely],

»Székelység”, 1939. 16 p. 1t. (Székelyfoldi Utmutatd 3.)

Bibliogr. p. 15— 16.

BARBIE LAJOS: A Magyar Barlangkutato Tarsulat ... [1939. apr. 25-én valasztmanyi

Ulést tartott. Jkvi kiv.] = Barlangvil. 9. két. p. 61—62. Bp. 1939.

BARBIE LAJOS: A Magyar Barlangkutatd Tarsulat 1938. évi pénztari jelentése. = Bar-

langvil. 9. két. p. 60—61. Bp. 1939.

BARBIE LAJOS: A Magyar Barlangkutatd Tarsulat Varhegyi Bizottsaga ... [1939.

jan. 27-i Glésének jkvi kiv.? = Barlangvil. 9. két. p. 32—34. Bp. 1939.

BATIZ BELA: Hidépités a Tordai hasadékban. = Erdély, 36. évf. p. 24—25, 2 kép.

Kolozsvar-Cluj, 1939, )

[BLASOVSZKY MIKLOS?] B. M.: Ujabb kdzmunkak folynak az aggteleki barlang-

nal [Utépités, barlangi tO meghosszabbitasa]. = Turist. L 51 evf. p. 263—264. Bp. 1939,

BOGSCH LASZLO: A I\/Iag ar Barlangkutatd Tarsulat miikodése az 1938. évben.

= Barlangvil. 9. kot. p. 58—59. Bp. 1939.

BOROS ADAM: Irodalmi ismertetd. [Geologica Hungarica, Ser. Palaentologica kotetei-

ré1]" Botan. Koziem. 36. kot. p. 174. Bp. 1930.

BOROS ADAM: A Szilicei jégbarlang, mint a ndvényzet él6helye. = Termtud. Kozi.

71. két. p. 323—324. Bp. 1930.

BOHM, JAROSLAV — JOSEF KUNSKY: Silickd Lednice. — The Ice Cavern of

Silice. = Shornik lesko-Slovenské Spolecnosti Zemépisné, Sv. 44. (1938.) p. 129—133,

1 Fig. (cesky), 133 (englisch). Praha, 1939.

CHOLNOKY JENO: A mészkdvidékek arculata. — Landschaftsbilder der Kalksteinge-

glete.19:398arlangvn. 9. két. p. 37, 41—53, 2 kép, 3dbra, 1térk. (magy.), 63—64 (deutsch)
p. )

DANCZA JANOS: Fiitési gondok ajégkorszakban. = BUlvar, 5. évf. p. 347—351, 14bra,

4 kép, 1tablazat. Bp. 1939.

A Bikkhegység 25 barlangjanak téli hdmérsékleti viszonyai (tablazat) p. 349.



22.

23.
24,

25,

26.

21.
28.

29,

3L

32.

o

37.

39.

41

DANCZA JANOS: A kiskohati barlang és a Nagy Télgyes orom viznyel§ zsombolya.
= Termbarat, 27. évf. 3—4. sz. p. 5—6, 1kép. Bp. 1939,

DANCZA JANOS: A kiskdhati zsomboly és barlangja. = Termbarét, 27. évf. 5. sz. p.
10—11. Bp. 1939.

DANCZA JANOS: Még egyszer a bilkkhegységi barlangfelfedezésekr6l. = Turist. L
51. évf. p. 391. Bp. 1939

Eleshangl vélasz Gaal I. timadasara.
DUBOVITZ ISTVAN : A magyarfoldrajzi irodalom 1937. —Bibliographie géographique
hongroise 1937. Osszeall.------ Bp. 1939. M. Foéldr. Tarsasag. VII, 37. p. (A Foldr.

Koziem. 67. kot. melléklete.?
EHIK GYULA: Id. 29. tétel.

EHRENBERG, KURT : Hohlenbarenreste aus der Lucsiahchle [Siebenbiirgen.] = Ann.
Hist. Nat. Mus. Nat. Hung. Vol. 32. Pars mineralogica, geologica, palaeontologica, p.
147—153. Bp. 1939,

FERENCZI ISTVAN: Jeges lregek a Tokaj-Eperjesi Hegységben [Telkibanyan és
Mikohazan]. = Termtud. Kozi. 71. két. p. 172—174. Bp. 1939,

LGAAL ISTVAN] Gé: Az ember idoérzéke [barlangban cs6d6tt mond]. = Buvar, 5
6t. p. 276. Bp. 1939.

Két cr’\icagéi egyet,emi tanar onkisérlete a Mammut-bg.-ban (Kentucky, U.S.A ).

GAAL ISTVAN: A Fold és az élet torténete. Bp. 1939. Termtud. Tars. 391 p. Ul

(A természet vilaga 4.)

A barlangkutatés'tudoményos jelent6sége p. 325— 347, Ism. Ehik Gyula. = Természet, 36. évf. p. 23. Bp. 1940.
GAAL ISTVAN: Mi a régi? = Bavar, 5. évf. p. 177—181, 4 kép. Bp. 1939.

A Szelim-barlang leleteivel illusztralja.

SAA1I§3IQSTVAN: A szilicei jegesbarlang. = Termtud. Kozi. 71. két. p. 25—28, 2 kép-

Bibpl'iogr. p. '25, 28; Iapaljép.

GAAL ISTVAN: ,,Uj cseppkdbarlangot fedeztek fol a Bukkben” [c. cikk egyik kitételé-
nek birdlata.] = Turist. L. 51. évf. p. 352. Bp. 1939.

. HORUSITZKY HENRIK: Budapest Dunajobbparti részének (Budanak) hidrogeolo-

giaja. — Hydrogeologie der am rechten Donau-Ufer gelegenen Stadthalfte Budapests.
= Hidr, Kozi. 18 (1938. évi) két. p. 1—341, 398—404, 19 abra, 11 kép, 12 t. 1 térk.
mell. (magy.), 342—397, 403 (deutsch). Bp. 1939.

Bibliogr. p. 4—30. Karsztviz p. 68— 71. Altalénos szpeleolégiai rész p. 84— 90. Barlangképek p. 44, 47, 85,
86, 88, 89. Bg. térk. p. 216.

. JAICZAY JANOS: A Szent Gellért-hegy. = Uj Id6k, 45. évf. p. 48—50, 2 kép. Bp.

1939, jul. 9

Virdg Benedek sirja a Sziklaké4polnéban p. 48.

. JELLINEK JANOS: A magyar természetjaras torténete. Bp. Budapesti Turista Egy.

1939, 117. p.

. KADIC OTTOKAR: A budavéri barlangpincék foldtani viszonyai. — Die geologischen

Verhéltnisse der Hohlenkellcr am Budavér. = Szent Istvan ‘Akadémia Mennyiségi.

B—Telrgrgéud. Oszt.-nak Ertekezései. 3. két. 4. sz. p. 1—12 (magy.), 3t. p. 13—20 (deutsch).
p. ) ) )

KADIC OTTOKAR: Eg&séget a barlangkutaté munkaban! = Magy. Tur. Elet, 7. évf.
8. sz p. 13—14. Bp. 1930

. KADIC OTTOKAR: Hogyan maradtak meg az Gsallatok ? = Blvar, 5. évf. p. 797—801,

6 kép. Bp. 1939.

RA4&di6 el6adéas szovege.

KADIC OTTOKAR: Hogyan pusztultak el az ésallatok? ~ Bavar, 5. évf. p. 665—668,
2 kép. Bp. 1939.

RA&dié el6adas szovege.

. KADIC OTTOKAR: Karszttinemények [jugoszlaviai példakkal]. = Természet, 35.

évf. p. 25, 31—36, 4 kép (egyik a cimlapon.) Bp. 1939

RA&di6 el6adéas szovege.

KADIC OTTOKAR: A magyar barlangkutatas allasa az 1938. évben. — Stand der
ungarischen Hohlenforschung im Jahre 1938. = Barlangvil. 9. két. p. 37, 53—58 (magy.),
64—=67 (deutsch). Bp. 1939.
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42,

43.

46.

47.

40.

61.
62.

63.
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. KESSLER HUBERT: Az aggteleki mesebirodalom. A vilag legnagyobb cse;\)k)/kldbar—
C elt.

KADIC OTTOKAR: Mit kell tudnunk a barlangokrol? [Folytatés.] = Barlangvil. 9.
kot. p. 6—32, 6 kép, 1térk. Bp. 1939,

Bibliogr. 30— 32. E16z6 része 1938-ban, 8. kot. p. 48—69, ill. 75— 78.

KADIC OTTOKAR: Az 6semberi csontleletek torténete. = BUvar, 5. évf. p. 250—256,
labra, 5 kép. Bp. 1939.

. KADIC OTTOKAR: A Varhegyi-barlang feltaraséanak torténete. = Termtud. Kézi. 71.

kot. p. 478—484, 1térk. 5 kép. Bp. 1939.

A bg. és a gyljtemény megnyitdsan, 1938. mai. 15-én felolvasott széveg.

. KADIC OTTOKAR: Védjik meg természeti emlékeinket. = Természet, 35. évf. p.

226—228, 3 kép. Bp. 1939,

Barlangok pusztitasarél p. 228. — Sep. 1940.

[KEREKES JOZSEF] K. J.: Barlangokban rendeznek be légoltalmi 6vohelyeket a londo-
niak szaméra. = Foldgdmb, 10. évf. p. 358. Bp. 1939

[KEREKES JOZSEF] K. J. : Barlangvaros Szovjetoroszorszaghan [a Dnyeper volgyében.]
= Foldgomb, 10. évf. p. 158. Bp. 1939.

: EKEREKES JOZSEF] K. J.: Elragadd szépséq(i csepgkbbarlan ot ... [fedeztek fdl

laszorszagban, Castellana kozelében.] = Foldgomb, 10. évf. p. 158. Bp. 1939.

KEREKES JOZSEF: Morfologiai adatok a Budai-hegység kialakuldsdhoz. (A Kecske-
hegy sziklaodui Budadrs hataraban.) = Hidr. Kozi. 18. (1938. évi) kot. p. 494—500,
3 kep, 1bg. térk. Bp. 1939.

[KEREKES JOZSEF} K. J.: Nemzeti parkka nyilvanitottak ... [a kentucky-i (USA)
Mammuth-barlangot.] = Féldgémb, 10. évf. p. 159. Bp. 1939.

1939

. KEREKES JOZSEF:ASziIiceij[é baalangrél. = Foéldrajzi Zsebkdnyv. 1940. p. 209—215,

labra. Bp. Magy. Foldr. Tars.

. [KEREKES JOZSEF]: Az jabb [tapolcai] barlangkutatasok eredményei. = Tapolcai

Ujség, Tapolca, 1939. szept. 24.

. [KEREKES PAL] K. P.: Hét bejarata van a Domicaval megnagyobbodott Barad-

dnak. = Termbarat, 27. évf. 3—4. sz. p. 16. Bp. 1939.

. KESSLER HUBERT: Az Aggteleki cseppkobarlang domicahegyi szakasza. = Turist.

L 5L évf. p. 128—134, 3 kép. Bp. 1939.

. KESSLER HUBERT: Az Aggteleki csepkdbarlang [f] 1938. évi beszamolojelentése.

Turist. L. 51. évf. p. 113—114. Bp. 1939.

langja. — Die Riesengrotte bei Aggtelek. Die grosste Tropfsteinhchle der
Eun%ggg [Magazin], 4. évf. felvidéki kulonsz. p. 18—19. (magy.), 4. sz. p. 22—23. kép.
p. )

. KESSLER HUBERT: A Felvidék gyén%)ée: az Aggteleki csepkdbarlang [!]. = Foldt.

Ert. U.F. 4. évf. p. 17—26, 7 kép. Bp. 1939

. KESSLER HUBERT: Jelentés. Az Aggteleki cseppkdbarlangnak eddig a csehek altal

kezelt ,,Domica” nevl barlangszakaszanak és annak bejarata el6tt levO épilet elfogla-
l&sarol. = Turist. L. 51. évf. p. 112—113. Bp. 1939.

KESSLER HUBERT: Die Riesenhohle bei Aggtelek in Nordungarn. = Mitt. . Hoh-
len- u. Karstf. Jg. 1939. p. 80—82. *s-Gravenhage, 1939.

[KESSLER HUBERT] K.H.: Ujra a miénk az egész Aggteleki barlangrendszer.
Turist. L. 51. évf. p. 53—55, 1 kép. Bp. 1939.

[KESSLER HUBERT] K.H.: Utmutat6 az Aggteleki barlangrendszer megtekintéséhez.
= Turist. L. 51 évf. p. 55—56. Bp. 1939.

ﬁ)%:H SANDOR: Gylijtsiink asvanyokat. = Bavar, 5. évf. p. 540—544, 5 kép. Bp.

Kissvabhegyi kristalytreg felfedezése és dsvanyai p. 540.

KOLACSKOVSZKY LAJOS: E%y hétiga Mocsaros-haznal [a Déli Bikkben].  Turist.
L. (1938. évi) 50. évf. p. 569—575, 3 kép. Bp. 1939.

Apasom barlangja p. 570— 571 ; Sarkéanylyuk viznyel6 p. 572.
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KOLOSVARY [QABOR], G[ABRIEL]: Ein &kologischer Vergleich zwischen der
Spinnenfauna der Kecske- und der Stephans-Hohle in Ungarn. = Fol. Zool. et Hydro-
biol. Vol. 9. p. 334—337, 1 Kartensk. Riga, 1939.

KONRAD ANNA: Ritka érdekesség( leletek a Blkkhegységbeli Szeleta barlangban. =
Magyarsag, Bp. 1939. aug. 15.

KUNSKY, JOSEF: Ardovska jeskyné ve Slovenském Krasu. Rozpravy Il. tfid
Ceské akademie, 49. roc. ¢. 21 p. 1—12, 3 &bra, 4 t. 1 térk. mell. (sep.) [Praha, 1939.

Pelsdcardc'i_c.seppkébarlang. Bibliogr. p. 12.
KUNSKY, JOZ[EF]: Jezera Slovenského Krasu. = Rozpravy 2. tr. Ceské Akademie
véd. roc. 49. ¢. 25. 17 p. 4 t. [Praha, 1939] [N.v.]

KUNSKY, JOSEF Id. 19. sz. tétel.

. MATOLAY TIBOR: Az emberi teleplilés és a domborzat. = Bavar, 5. évf. p. 631—632.

Bp. 1939.

Kébéanya pincetiregei; kulfoldi barlanglakésok attekintése, Parisr6l bévebben.

MEDRICZKY ANDOR: Kutassuk fel az elt(int Flrddsziget hévforrasait. [Budapest].

= Foldgomb, 10. évf. p. 108—115, 2 abra. Bp. 1939.

MESTERHAZY JENO: A budai Varhegyi-barlang és kialakulasa. = Magyar Ifjusagi

Voros-Kereszt, 18. évf. p. 124—126, 2 kep. Bp. 1939.

MESTERHAZY JENO: Szent Gellért pispok hegye. = Budavar, 5. évf. p. 461—465,

6 abra, 1 kép. Bp. 1939.

A gellérthegyi [Ivan-j ba'rlang régi és aj latképével.

MOESZ G[IUSZTA\[Ilz Banyak és barlangok qumbéi. 3[6 ermtud. Tars. Novényt. Szo.
u .

1939. méj. 1I-i szakilés jkvi kiv.] = Botan. Koziem. két. p. 179—180. Bp. 1939.

MOTTL MARIA: Az istalloskoi barlangban végzett 1938, évi asatasok eredményeirdl.
[1939. febr. 7-i el6adas jkvi kiv.] = Barlangvil. 9. két. p. 35. Bp. 1939.

Kerekes J. és Scherf E. hozzéaszdlasaval.

MOTTL MARIA: A Magyar Barlangkutaté Tarsasag [1] ... [1939. marc. 7-i kozgy(ilé-
sének jkvi kiv.] = Barlangvil. 9. két. p. 37. Bp. 1939.

MOTTL MARIA: A Mag%/ar Barlangkutat6 Tarsulat . .. [1939. febr. 7-én vélasztmanyi
Ulést tartott. Jkvi kiv.] = Barlangvil. 9. két. p. 34—35. Bp. 1939.

MOTTL MARIA: Volt-e aurignacien interstadialis hazankban? = Foldi. Kozi. 69.
kot. p. 269—278. Bp. 1939.

Bibliogr. p 269— 278 lapalji jegyzetben

. MOTTL, MARIA: Zum gegenwartigen Stand der Quartdrforschung in Ungarn. =

Quartér, 2. Bd. p. 133—135. Berlin, 1939.

ORDOGH SANDOR] O.: Egy Poiana—Rozsnydi kirandulas emlékére. {Tejkc’ibarlang,
A gggylyuk, Ferenclik, Guthor barlang.] = Encian, 5. évf. p. 58—62, 1 kép. Bracov,
PAP FERENC Id. 146. sz. tétel.

PAPA MIKLOS: Barlangkutatas és barlangvédelem a természetvédelmi torvényben. —
Hohlenforschung und Hohlenschutz im Rahmen des Naturschutzgesetzes. = Barlang-
vil. 9. két. p. 1—6. (magy.), 38—40. (deutsch). Bp. 1939.

. PAPP DENES: Barang%ésok Erdélyben, 1938-ban.  Turist. L. (1938. évi) 50. évf.

550—555, 6 kép. Bp. 1

[Homoréd-JAImasi-barlang p 552, 555.

PAPP FERENC: Vélasz Dr. Pavai Vajna Ferenc: Miért kell farni, hogy jobb és olcsobb
termalis forrasokkal gazdagitsuk Budapest melegviz-kincsét? c. cikkére. = Foldt.
Ert. U.F. 4. évf. p. 124—12/. Bp. 1939.

. PAPP JOZSEF: Kék t0, tiszta t6.. . (A Plitvicai tavak mellett.) = Turist. L. (1938. évi)

50. évf. p. 639—649, 7 kép. Bp. 1939.

Barlangok p. 646— 649.

. PAPP LAJOS: A Bihar-hegység meghdditasa. Bp. Szerzd kiad. 1939. 139, [5] p. 12 t.

Bibliogr. p. 134— 139. Biharvarmegyei 0j barlangok p. 39—40, Meziddi barlang térképezése p. 83.

. PAVAI VAINA FERENC: A budai)esti melegforrasok kérdése. Miért kell farni, hogy

jobb és olcsébb termélis forrasokka %azdagitsuk Budapest melegvizkincsét? = Foldt.
Ert. U.F. 4. évf. p. 120—124. Bp. 1939.
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PETRIK SZABOLCS: Baradla, az aggteleki cseppkdbarlang. = Ifji Evek, 17. [1938/39.
evi] évf. p. 228—233, 5 kép. Bp. 1939.

POLGARDY GEZA: Vértes hegység kalauza. Bp. [1939]. 103 p. 11 fénykép, 2 térk.
mell. (Magyarorszagi Utikalauzok 3)

Bibliogr. p. 33— 34.

[POSA JENéNEﬂ P.J.: Jégbarlangot fedeztek fel Ostmarkban. [A Totes Gebirge karsztos
terliletén.] — F6ldgémb, 10. évf. p. 198. Bp. 1939

RELKOVIC DAVORKA: Hun és magyar vonatkozast mondak nyugati szomszédaink-
nal. = Ethnographia-Népélet, 50. évf. p. 55—65. Bp. 1930.
REVAI ERNO: Barlangok vilagabol. = Encian, 5. évf. p. 160—162. Brasov, 1939.

ROSKA MARTON: A zsinegdiszes agyagmiivesség emlékei Erdélyben. = Debreceni
Szle, 13. évf. p. 301—309, 3 abra, 3 kép. Debrecen, 1939.

ROSKA MARTON: A zsinegdiszes agyagmivesség Erdélyben. — Die Schnurkeramik
in Siebenbirgen. = Koziem, debreceni T.l. Tud. egy. Regészeti Int. 1939. No. 2. p.
1—11, 3 4bra, 3 kép (magy.), 12—14. (deutsch). Debrecen, 1939.

ROTARIDES, MfIHALY]: Schnecken aus dem oberungarischen Kalkgebiet. = Frag-

menta Faunistica Hungarica, Tom. 2. p. 56—60. Bp. 1939.

Bibliogr. p. 60.

ROTH, ZDENEK: Géologie des environs de Silica prés Roznava. Avec une carte

?éolo ique, 4 coupes, 3 figures dans le texte et une planche. —Bulletin internat, de

"Académie des Sciences de Boheme. Sep. Praha, 1939. 21 p. [N. v]

ROTH, ZDENEK: Geologie okoli Silice, jizné od Roznavy. — Géologie des environs

(igaglllca prés RoAznava. = Rozpravy II. tridi Ceské akademie, 49, c. 1 p. 1—22.['Ii’Irahfjl
) YA

ROTH, ZDENEK: Nékolik geomorfologickych poznamek o Slovenském krasu a o
Silické Lednici. — Quelques remarques relatives a la géomorphologie du Karst Slovaque
et de la grotte de glace de Silica. = Rozpravy Il. tridi Ceské akademie, 49,c. 8. V tisku.
Praha, 1939. [N. v]

ROTH, ZDENEK : Quelques remarques sur le Karst sudslovaque et le gouffre de Lednice
prés Silica [Szilice]. gAvec 6 PL., 2 Fig., une carte et une coupeg Résume du texte tchéque.
H. & n 19 p. 4 . 2 térkv. (Sep. Bulletin International de I’Académie des Sciences de
Bohéme 1939.)

Bib’Iiogr. p. 18— 19.’

SARKANY SANDOR: Az Istalloskoi barlang faszénmaradvanyainak anthrakolomiai
vizsgalata. — Anthrakotomische Untersuchungen von Holzkohlenreste der Istalloskoer
Ek‘jh 16933 Botan. Koziem. 36. kot. p. 329—344, 8 kép, 1t. (magy.), 344—345. (deutsch).
Bibpl.iogr. p. 343— 34’4.

SCHMIDT [SANDOR], ALEXANDER: Die Wasserfrage des Kohlenbergbaues im
Esztergomer Kohlenbecken Ungars. = Berg- und Huttenmannische Monatshefte, 87.
Jg. p. 15, 25—29, 8 Abb. Wien, 1939,

[SENYI PAL] -i -1 A Szeleta-barlang. = A Nagy Vildag Magyar Szemmel, 4. évf. 10
sz. p. 89, Bp. 1930.

SILBERER NANDOR: A Panndnia Turista-Egyesiilet Barlangkutatd Szakosztalya. . .
[1930. febr. 22-i valasztmanyi Ulés jkvi kiv.] = Barlangvil. 9. kot. p. 35—36. Bp. 1939.
SILBERER NANDOR: A Panndnia Turista-Egyesulet Barlangkutaté Szakosztélya...
[1939. marc. 4-i taggytilésének jkvi kiv.] = Barlangvil. 9. kot. p. 36. Bp. 1939.
SILBERER NANDOR: A Panndnia Tgrista—Eé;yesUIet_ Barlangkutat6 Szakosztalya . ..
[1939. apr. 18- valasztmanyi Ulés jkvi kiv] = Barlangvil. 9. kot. p. 36—37. Bp. 1930.
SOMOSVARI KAROLY: Tundérvilag szépségeit rejtegeti az, abauji Felso-hegy. Fel-
tarasra var a tornagorgoi szines csggpkdbarlang. = Felvidéki Ujsag, p. 4. Kassa, 1939.
aug. 18.MEsti Ujsag, 1939. aug. 20. )
SPRINGER JOZSEF: Bilkk, Matra, Nograd, Salgo es Cserhat vidéke. Utikalauz. 4.
kiad. Debrecen, [1939]. 211 p. 180 kép, 5 térk.

IgTngé\E/)IPL GABOR: A rozsny6i hegykoszori. = Turist. L. 51 évf. p. 15—17, 1 kép.
p. )
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SZADECZKY—KARDOSS, E[LEMER]: Uber Karstkohlenarten und die Frage ihrer
Schwefelanreicherung. = Banya-kohoméra, oszt. Kdziem. Bd. XI. p. 194—215. Sopron,
1939.

Bibliogr. in Fussnoten.

SZENTTORNYAY ANDRAS: Az esztergomi szénmedence tridsz [-kori mészkdben
tarolt karszt-] vizei. = Hidr. Kozi. 18. (1938. évi) kot. p. 484—493. Bp. 1939.
SZILAGY! ISTVAN: Elkésziiltek a vildg legbiztosabb légoltalmi Gvohelyei a budai
Vérhegy 60000 éves tengermosta barlangjaiban. = A Mai Nap, 1939. jul. 11
SZILAGY! KAROLY: Buda és a karsztviz. = Budai Kronika, 1 évf. 19. sz. p. 1—2.
Bp. 1939.

SZILAGYI KAROLY: Karsztviz és pipafist. = Budai Kronika, 1 évf. 36. sz. p. 4
Bp. 1939,

[SZILAGYI KAROLY] (SZ.K.): Még egyszer a Karsztvizr6l. = Budai Kronika, 1 évf.
23. sz. p. 2. Bp. 1939.

. SZUROVY GEZA: Plitvice, a kék tavak vidéke. = Foldgomb, 10. évf. p. 401—409,

1 térkv. 6 kep. Bp. 1939. i

TASNAD1-KUBACSKA ANDRAS: A mondak allatvilaga. Bp. Kir. M. Termtud.
Télrls. 193)9. 372p. 15t. (A Kir. Magy. Termtud. Tars. Természettudomanyi Konyvkiado-
vall. 114,

A karpéati ,sarkanybarlangok” p. 75— 102.

[TOTH SANDOR] T.S. : A Csori-Vajda cseppkébarlang [Belényes kérnyékén.] = Encian
5. évf. p. 95—06. Bragov, 1939.

[TOTH SANDOR] T.S.: A fonaczai cseppkébarlang.  Encian, 5. évf. p. 111—112.
Bragov, 1939.

[TOTH SANDOR] T.S.: A Jozsef f6herceg csepkobarlang [1] [Belényes kdrnyékén.] =
Encian, 5. évf. p. 74—75. Bracov, 1939.

ETOTH SANDOR] T.S.: A K. Nagy Séandor barlang. = Encian, 5. évf. p. 33—34.
rasov, 1939,
[TOTH SANDOR] T.S.: A Kondor cseppkobarlang. = Encian, 5. évf. p. 145—146.
Bracov, 1939.
[1'I'9(§9TH SANDOR] T.S.: A Koroseredete Barlangja. = Encian, 5. évf. p. 166. Brasov»

. [TOTH SANDOR] T.S.: A Pacifici cseppkébarlang [Rézbanya kornyékén.] = Encian,

5. évf. p. 215—217. Brasov, 1939.

. [TOTH SANDOR?] S.T. [']: A Rip-rip cseppkébarlang. = Encian, 5. évf. p. 54—56

Brasov, 1939.

. [TOTH SANDOR] T.S.: A természet kincsei Belényes vidékén. Sighisteli barlangok. =

Encién, 5. évf. p. 13—14. Bracov, 1939.

. TULOGDY JANOS: A Tordai hasadék. = Az Erdélyi Mizeum-Egyesiilet ... 15.

[tordai] vandorgy(ilésének emlékkonyve, p. 89 -94. Cluj-Kolozsvar, 1939.

. VAIDA ERNO: A Kiralyké csodas birodalmaban. [Pestera-bg.] = Erdély, 36. évf. p.

38—40, 1 kep. Cluj-Kolozsvar, 1939.

VARGA SANDOR: A Csengolyuk [a pelsoci Nagyhegyen.] = Turist. L 51. évf. p.
22—23. Bp. 1939.

Az 1875. évi kutatas részletes ismertetése.

VASARHELYI ISTVAN: Adatok a Biikk denevérfaunajahoz. — Beitrage zur Kenntnis
der Fledermaus-Fauna des Bukk-Gebirges. = Allatt. Koziem. 36. kot. p. 117—123
(magy.). 123 (deutsch). Bp. 1939.

Bibliogr. p. 123. .

VENKOVITS ISTVAN: A solymari barlang keletkezésér6l. = Termbaréat, 27. évf. 5. sz.
p. 12—13. Bp. 1939.

WAGNER [JANOS], H[ANS]: Die Molluskenfauna zweier ungarischer Grotten. [Kees"
ke- und Szent Istvan-Hohle.] = Fragmenta Faunistica Hungarica, Tom. 2. p. 55—56*
Bp. 1939.

Bibliogr. p 56.
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. WAGNER JANOS: A planinai csigasbarlang és a liieghi barlangvar. = Bavar, 5. évf.

p. 205—208, 5 kép. Bp. 1939. «

ZSITVAY IMRE: Aszbeszlruhaban szallt le a Stromboli tlizhanyoba egy barlangkutato
fotoriporter ... [Kimer Arpad.] = Esti Kurir, 1939. nov. 22.

. o o

Aggteleken mar szerelik a foldalatti t6 vilagitasat. = Turist L. 51. évf. p. 264. Bp. 1939. =
Uj Magyarsag. Bp. 1939, marc. 24.

. Apadt a tapolcai tavasbarlang. [30—40 cm-t] = Zalamegyei Ujsag, Zalaegerszeg,

1939. aug. 8
Atlétt fejii halott ferfire bukkantak a turistak a taborhegyi barlangban. = A Mai Nap.
p. 3. Bp. 1939. mdj. 2

Balaton. [Turistatérk. két lapon.] Tervezte a M. kir. Honvéd Térképészeti Intézet.
Mérték 1:50 000. Bp. 1939.

Valamennyi jelentds barlang helyét jelzi.

A Baradla-bizottsag (j elndke. [Barczay Janos.] = Orszagjaras, 5. évf. 25. [26!] sz. p.
5. Bp. 1939.

A barlangok allatvilaga. = Vasarnapi Konyv, 29. évf. I. félév, 19. sz. p. 1(289)-5(293),
3 kép. Bp. 1939.

Barlangvast [terve] az aggteleki cseppkobarlangban. = Magy. Tar. Elet, 7. évf. 20.
sz. p. 4. Bp. 1939.

Dancza Janos barlangkutato erdekes elgondolasa a szunycl)zginvézié megsziinteteserol
[a telel6helyikil szolgalé barlangok befalazasa Utjan.] = Az Est, p. 10. Bp 1939. aug. 10.
Az egri Blikkben oriasi cseppkébarlangrendszert fedezett fel egy munkashol lett régész
[Dancza Janos.] = Uj Magyarsag, Bp. 1939. jan. 4.

Elragadd szépségti cseppkdbarlangot [fedeztek fel Olaszorszé%ban, Castellana kozelében.]
= A Nagy Vildg Magyar Szemmel. 4. évf. 5. sz. p. 6. Bp. 1939.

Emeletes cseppkdbarlangot fedezett fel a Biikk-hegységben az egri mizeum 6re [Dancza
J.] = Uj Nemzedék, p. 5. Bp. 1939. jun. 3.

Eg%lé')'dik a Szemlohegyi-cseppkobarlang. = Budai Kronika, 1 évf. 42. sz. p. 15. Bp.
Iéi,;lfel%eszgék-e a biikki nagy barlangrendszert9 = Magy. Tar. Elet, 7. évf. 11 sz. p. 2

Kiskéhati-zsomboly folytatésa.

,,,Hajcl')éhaté” a tapolcai tavasbarlang korfolyosdja. = Balatoni Kurir. p. 4. Bp. 1939.
apr. 13

7000 latogatoja volt a Varhegyi barlangoknak az elmalt esztend6ben. = Budai Kronika,
1 évf. 3 sz. p. 6. Bp. 1939.

Hogyan all a budai karsztvizek tigye? Pap Ferenc, a Szfov. Vizm. vezérig, nyilatkozata
a karsztvizkutatasra kiirt palyazatrol. = Budai Krénika, 1 évf. 26. sz. p. 3. Bp. 1939
Az indianok &zsiai 6sei. = Vasarnapi Konyv, 29. évf. I. félév, 5. sz. p. 5(69)-8(72).
1 kép. Bp. 1939.

Két vilaghires természeti kincstinket [Szadeldi-volgy, Lednice] tonkreteszi a tudatlansag
vagy a gonoszsdg. A. G. = Az Est, Bp. 1939. jal. 19.

Magyar Barlangkutatd Tarsulat kézgy(lése. = Magy. Tur. Elet, 7. évf. 6. sz. p. 14. Bp,
1939.

Masfelezer peng6n mulik az orszag legnagyobb cseppkobarlangjanak feltarasa. Torna-
gorg6 korjegyzdjének nyilatkozata. = Orszagjarés, 5. évf. 22. sz. p. 6. Bp. 1930.

A Mecsek részletes kalauza. Kiadja Pécs szab. kir. varos idegenforgalmi irodaja. Pécs,
1939. 200 p. 2 térk. 2 vézl.

Mikor fedezték fel a deménfalvi cseppkdbarlangot? = Ujség, p. 9. Bp. 1939. jal. 14.

((j’)véhje_rlyet épitenek a tapolcai tavasharlangbol. = Zalai Kézlony, Nagykanizsa, 1939.
ec.
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. Osemberi tlizhelyet talaltak Olaszorszagban ... [a San Felice Circeo meletti barlangban.]

= Vasarnapi Konyv, 29. évf. 11. félév, 10. sz. p. 8(152). Bp. 1939.
Oskeresztények Kappadociaban [vulkani tufaba vajt barlaggokban.] = Vasarnapi
Konyv, 29. evf. 11. félév, 26. sz. p. 4(280)-6<282), 1 kép. Bp. 1930.

. Pelsoc felé is adjanak kedvezményt az 9lgxggteleki csepkébarlang [T] felkeresésére. =

Magv. Tur. Elet, 7. évf. 3. sz. p. 8 Bp. 1

é p(isgtgugmiai cseppkobarlang latogatottsaga. = Termbarat, 27. évf. 3—4. sz. p. 16.
0. )

. A Rbzsadomb és Vidéke Egyesilet kirandulasa a szemldhegyi [!] barlangba. = Budai

Krénika, 1 évf. 13. sz. p. 6. Bp. 1939.

Rozsnydi tlrdk és sétak. Kiadja a Magyar Turista Egyesulet Felsdgoméri Osztalya.
Rozsny6, 1939. 32 p.

Salk;los_ serulésekkel veégzGdott egy budapesti hazaspar barlangkutatasa Csakvarott. *=
A Mai Nap. Bp. 1939. jul. 29.

Szines villanylampakkal vilagitjAk ki a tapolcai tavasbarlangot. = Esti Ujsag, Bp.
1939. jal. 12.

A tapolcai tavasbarlangban . . . [cs6nakdz6 korat készilt] — Turist. L. 51. évf. p. 163,
264. Bp. 1939

A tapcilgcé?g b@lrla]rlgkutatést folytatjak [a BETE tagjai]. = Zalamegyei Ujsag. Zalaeger-
szeg, jal 1L

Tudomanyos elméleteket dontott meg Dancza Janos a biikki cseppkobarlang [Kiskohati-
zsomboly] felfedezésével. = Esti Ujsa% Bp. 1939.jan. 11.1 arckep, 3 kép.

Uj cseppkabarlangot fedeztek fel a Blikkben. [Dancza J. kutatasa az Imokonél, a Ravasz-
lyuknél, az Iluskutndl és a Kiskohati-zsombolynal.] = Turist. L. 51. évf. p. 306—307.
3p.. 1939, . . - .

Uj jégbarlangot fedeztek fel Liptdban [a Liptoszentivani-volgyben.] = Felvidéki Ujsag,
Kassa, 1939. aug. 18 ]

Uj jégbarlangra bukkantak Blatnica kozelében. = Felvidéki Ujsag, Kassa, 1939. jul. 15.

Ujabb hatosagi intézkedések torténtek az Aggteleki-cseppkébarlang érdekében. [Domica
felmérése stb.? = Magy. Tar. Elet, 7. évf. 4. sz. p. 6. Bp. 1939.

Vermischtes. Ungarn. Die grosste Trosg)fsteinh(')hle der Welt jetzt 8anz bei [! in] Ungarn.
= Mitt. (. Hohlen- u. Karstf. Jg. 1939. p. 41. ’s-Gravenhage, 1939.

Veszélyben Magyarorszag egyetlen jégbarlan(p;ja._ l\,/l_észkbfej5t6t létesitettek a legszebb
magyar volgyben. [Szilice, Szadeld.] A. G. = Pesti Ujsag. p. 5. Bp. 1939. jul. 19.
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1940.

. AMON VILMOSNE: Balatoni tajak. A tapolcai tavasbarlang. = A Magyar Asszony,

20. évf. A (melléklap), p. 73—75, 2 kép. Bp. 1940. aug. 1

BACSAK GYORGY : A diluvim utolso szakaszanak kronoldgigja. — Die Chronologie
des letzten Abschnittes des Diluviums. = Barlangvil. 10. kot.” p. 31—43, 1 tablazat
(magy.), 51—57 (deutsch). Bp. 1940.

. BACSAK GYORGY: Az interglacialis korszakok értelmezése. — Zur Erklarung der

Interglazialzeiten. = ld6jarés, 44. (16.) évf. p. 8—16,62—69,105—108, 4 4bra (magy.),
43—50, 98—101, 143—145. (deutsch). Bp. 1940.

BALOGH ERNO: A banséagi Szarvasbarlang. — Die Hirsch-Hohle im Banat. = Erdélyi
Muzeum, 45. két. p. 248—251,14bra (magy.g, 251 —252 (deutsch). Cluj-Kolozsvar, 1940.

. BALOGH ERNO: A barlangfényképezés. = Erdély, 37. évf. p. 76—79, 113—118, 8 kép.
Kolozsvar-[Cluj], 1940.
) (EZSiALCi% ERNO: A Paring és csatlosai. = Pasztortliz, 26. évf. p. 279—283, 3 keép.
uj, .

Boli-barlang, Csuklov,inai- és Ponorohdabai-bg.

BALOGH ERNO: Rendellenességek barlangi medve (Ursus spelaeus Ros.) fogakon és
csontokon. —Unregelmassigkeiten an Zahnen und Knochen des Hohlenbaren. = Erdelyi
li/lg%eum, 45, kot. p. 158—162, 3 kép (magy.), 162—163 (deutsch), Cluj-Kolozsvar,

. BALOGH ERNO: A Székelyféld kapujaban. = Pasztort(iz, 26. évf. p. 447—451, 3 kép.

Cluj-Kolozsvar, 1940.

Kirdlykéi Ordégmalom.

. BANYAI JANOS: A geografus Orban Baldzs. = Foldr. Kéziem. 68. kot. p. 109—118,

2 &bra, 1t. Bp. 1940.

A Homorédalmési-barlang kutatadsa p. 112.

BANYAI JANOS: A torjai Biiddsbarlang. = Turist. L. 52. évf. p. 163—165. Bp. 1940.

BARBIE LAJOS: A Magyar Barlangkutatd Tarsulat 1939. évi pénztari jelentése. =
Barlangvil. 10. két. p. 22—24. Bp. 1940.

. BARBIE LAJOS: A Magyar Barlangkutat6 Tarsulat ... [1940. apr. 26-an valasztmanyi

Ulést tartott. Jkvi kiv.]. =" Barlangvil. 10. két. p. 24. Bp. 1940.

. BARBIE LAJOS: A Magyar Barlangkutatd Tarsulat Vérhegéi Bizottsaga ... [1940.

marc. 8- Ulésének jkvi kiv.]. = Barlangvil. 10. két. p. 19—20. Bp. 1940.

BARTKO LAJOS: Néhany szd egy visszatért mészkétertiletrol [a pelséci Nagyhegyr6l.]
= Foldt. Ert. U.F. 5. évf. p. 32—39, 4 kép. Bp. 1940.

BARTUCZ, L[AJOS]: Der Urmensch der Mussolini-Hohle [Subalyuk.] = Geol. Hung,
ser. pal. fase. 14. p. 47—105, 2 Abb. 19 Bilder, 8 t. Bp. 1940.

Ung. Orig, in 1938 (siehe dort).

BARTUCZ, L[AJOS] u. a.: Die Mussolini-Hohle (Subalyuk) bei Cserépfalu. Speléolo-
gische Monographie. = Geol. Hung. ser. pal. fase. 14. 352 p. 34 t. 1 Karte. Bp. 1940.
Die einzelnen Studi’en siehg bei den Verfassern! Ungarisch im Jahre 1938.

BENDEFY LASZLO: Cholnoky Jend [70 éves.] = Foldgomb, 11 évf. p. 273—277, 2
fényk. Bp. 1940.

BERGER KAROLY: A Tapolcai barlang torténete. — Geschichte der Tapolcaer
Hohle. = Barlangvil. 10. kot. p. 43—48, 3 kép. (magy)., 57 (deutsch). Bp. 1940.

&BLASOVSZKY MIKLOS£ A jégkorszakbeli 6sember tlizhelyére bukkantak Aggtele-
en. [A ,,domicahegyi” szakaszban.] = MTSz Hiv. Ert. 5 (15.) évf. p. 26. Bp. 1940.
[BLASOVSZKY MIKLOS]: Orvendetesen fejldik az aggteleki cseppkébarlang for-
galma. = MTSz Hiv. Ert. 5. (15.) évf. p. 26—27. Bp. 1940.

BOGSCH LASZLO: A Magyar Barlangkutaté Tarsulat miidokése az 1939. évben.
= Barlangvil. 10. kot. p. 21—22. Bp. 1940.

SORloQEO ADAM: A Tordai hasadék barlangjai. [Ism.] = Barlangvil. 10. két. p. 48—49.
p. )

Nyarady E. Gyula: A Tordahasadék c. munkajarél.
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EBRESZTOVSZKY EDE] B. E.: Nincs, aki mondi'a: Szezam, tarulj? [Szeml6hegyi-
arlang.] = Nagy Budapest, 3. évf. 12. sz. p. 5. Bp. 1940.

CHOLNOKY JENO: Az Aggteleki-cseppkéves-barlang elnevezésérdl. = Magy.. Tar.
Elet, 8 évf. 20. sz. p. 7. Bp. 1940.

CHOLNOKY JENO: Hegyek —volgyek. Bp. Franklin [1940.] 496 p. 155 abra, 198 kep.
(A csillagoktol a tengerfenekig 3.)

A mészk6é p. 302— 318. Poljék p. 318— 330. A barlangok p. 330—358. A barlangok ékességei p. 358— 379.
CHOLNOKY JENO: A mésztyfa vagy travertino képzédésérél. — Uber die Bildung von
Kalksinter. = Mat. Termtud. Ert. 59. kot. p. 1004—1019, 3 4bra, 4 kép (magy.), 1020—
—1022 (deutsch). Bp. 1940.

CHOLNOKY JENO: Poljék kialakulasa karsztos terlileteken. — Die Entstehung der
Polien in Karstgebieten. = Barlangvil. 10. kot. p. 1—11, 20, 2 kép, 1 térkv, 6 abra
(magy.), 25—26 (deutsch). Bp. 1940.

CHOLNOKY JENO: Tihany. Bp. M. kir. Balatoni intéz6 bizottsag, 1940. 26 p. 11 t.
(Balatoni konyvtar 8. sz.)

CSOKONAI VITEZ MIHALY Id. 122. sz. tétel.
CZEBE JENO: A varbeli barlangok. = Budai Kronika, 2. évf. 19. sz. p. 4. Bp. 1940

DARNAY [DORNYAY BELA]: A gyenesdiasi ,Vadlanlik” dombrol. = Ifi. és Elet,
15. (1939/40) évf. p. 109—110, 1 kép. Bp. 1940.

DANCZA JANOS Id. 88. sz. tétel.

DIOSZEGHY MIKLOS: Nyolckilométeres vastat épitenek az a%? eleki cseppkébar-
langban, amlelynek rozsaszinli termében hangversenyeket rendeznek. = Uj Magyarsag,
Bp. 1940. jul. 3L

DUBOVITZ ISTVAN: A magyar féldrajzi irodalom 1938. — Bibliographie géograPhi-

que hongroise 1938. Osszeall.-—--- . Bp. M. Foldr. Tarsasag, 1940. VII, 45 p. (A Foldi*.
Kdziem. 68. kot. melléklete. Sep. is.)

. FRANK GYULA: A Panndnia Turista-Egyeslilet Barlangkutatd Szakosztalya ...

[1939. okt. 31-i valasztmanyi Ulésének jkvi kiv.] = Barlangvil. 10. két. p. 16—17. Bp.
1940.

. FRANK GYULA: A Pannotnia Turista-Egyesilet Barlanlgkutaté Szakosztalya ...

[1940. jan. 12-i vélasztmanyi Ulésének jkvi kiv.] = Barlangvil. 10. két. p. 17. Bp. 1940.

. GAAL ISTVAN : A hazatért erdélyi féld. = Termtud. Kozi. 72. két. p. 351—364, 2 &bra,

8 kép. Bp. 1940.

A Békas-szoros fényképe 1909-b6l p. 355, adatok a torjai ,,Bidés” barlangjair6l p. 358— 359.

GAAL ISTVAN: Ujabb kutatasok a Szilicei-jegesharlangban. = Természet, 36. évf. p.
103—106, 4 kép, 1terkv. Bp 1940

GALLUS SANDOR: A kékori edénym(ivesség magyar emlékei. = Bulvar, 6. évf. p.
138—141, 4 kép. Bp. 1940.

Aggteleki-barlang és a Budospest leleteinek &4brdzoldsa p. 138, 139.

. GEYER, FRITZ —MANN, HANS: Studien an Héhlen und Thermalteich von Tapolca

am Plattensee in Ungarn. Mit 10 Abb. im Text, auf Taf. X und XI und auf 2 Textbeila-
gen sovgzll% 10 Tabellen im Text. = Archiv flr Hydrobiologie, 36. Bd. p. 359—385,[Stutt—
gart, 1940. N.

GREGUSS PAL: Kritikai megjeg?ézések a m%gyarorsz_égi prehisztorikus faszenek meg-
hatérozéasaira. — Kritische Bemerkungen zu den Bestimmungen der ungarischen prae-
historischen Holzkohlenreste. = Botan. Koziem. 37. két. p. 189—195 (magy.) 195
(deutsch). Bp. 1940.

GREGUSS PAL: Prehisztorikus faszénmaradvanyok az ggteleki cseppkobarlangbol.
— Prehist. Holzkohlenreste aus der Hohle v. Aggtelek. = Botan. Koziem. 37. kot. p.
288—290 (magy.) 1t. 288 (deutsch). Bp. 1940.

[GRUNHOLD ADOLF] : Utazas Baranyéba [1842-ben]. = Pannénia, 6. évf. p. 154—163.
Pécs, 1940.

,Ordégbarazdak” ’a Harsé’nyi—hegyen és az Abaligeti barlanghoz f(iz6d6 kincsmonda p. 162.

GYORGY LASZLO: Latogatas a magyar Lourdes-ban [gellért-hegyi sziklakapolna.]
= Périsi Divat, 37. évf. 1 sz. p. 19, 3 kep. Bp. 1940.

12 Barlangkutatas V. 177
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. HAMPEL FERENC: Az trémi viznyel6 (pongg(.? = Magyar Katonai Szemle, 10. évf.

4. évnegyed, p. 787—791, 1térk. 2 kep. Bp. 1
HETTESHEIMER ERNO Id. 75. sz. tétel.

HOLLENDONNER, F‘ERENC]: Untersuchung der fossilen Holzkohlenreste [der Hohle
von Subalyuk] = Geol. Hung. ser. pal. fase. 14. p. 341—348, 1 Abb. 2 t. Bp. 1940.

HORUSITZKY FERENC Id. 125. sz. tétel.

[JANOSY AUREL?] Dr. J. A: A balatonfiredi_Locz -t)arlagg [elhan}/a%oltséggo]
= Balatoni Kurir, Bp. 1940. aug. 8 p. 3. = Orszagjarés, sz. p. 7. Bp. 1940.
KADIC, O[TTOKAFq: Archdologische Ergebnisse Hder Ausgrabungen in der Hohle
von Subalyuk.] = Geol. Hung. ser. pal. fase. 14. p. 113—169, 2 Abb. 10. t. 2 Tabellen-
Beilage. Bp. 1940.

KADIC OTTOKAR: Cserépfalu vidékének barlangjai. — Die Hohlen der Umgebung
von Cserépfalu. = Barlangkut. — Hohlenf. 16. kot. p. 141—228, 16 kép, 10 abra, 6 t
1 mell. (magy.), 229—274 Ezdeutsch). Bp. 1940.

IP3(ADlI9(200TTOKAR: A foldalatti Budapest. = Nagy Budapest, 3. évf. 15. sz. p. 3.
p. )

. KADIC OTTOKAR: A hazai barlangu%y torvényes rendezése. — Gesetzliche Regelung
r

des ungarischen Hohlenwesens. = Bal
93—94 (deutsch). Bp. 1940.

KADIC OTTOKAR: Hogyan kutatjuk a barlangokat? = Buvar, 6. évf. p. 347—352,
1abra, 3 kép. Bp. 1940.

KADIC OTTOKAR: Jelentés az 1932—1934, években végzett barlangkutatasaim ered-
men¥erol. — Bericht uber die Ergebnisse meiner in den Jahren 1932—1934. getatigten
Hohlenforschungen. = Foldt. Int. Evi Jel. 1933—35. 4. két. Figgelék, p. 1949—1958
(magy.), Anhang, p. 1959—1970 (deutsch). Bp. 1940.

angvil. 9. (1939. évi) kot. p. 80—89 (magy.),

. KADIC OTTOKAR: A magyar barlangkutatés allasa az 1939. évben. — Stand der

ungarischen Hohlenforschung im Jahre 1939. = Barlangvil. 10. két p. 11—16, 20 (magy.),
27—30 (deutsch). Bp. 1940.

. KADIO OTTOKAR: Megjegyzés az ,,Ag%zl(()eki cseppkovesbarlang” elnevezéséhez.

= Magy. Tur. Elet, 8. évf. 18 5z p. 4. Bp.

. KADIC OTTOKAR: A Mussolini—barlan%[SubaI ukl asatasanak eredmeényei. — Endre-
I

sultate der Ausgrabungen in der Mussolinihohle [Subalyuk]. = A Szent Istvdn Akadémia
mennyiségi. — termtud. oszt.-nak értekezései. 3. kot. 6. sz. p. 1—20, 2 dbra (magy.),
4 tabla, 21—40 (deutsch). Bp. 1940.

. KADIC ,0[TTOKAR]: Die systematischen Ausgrabungen [in der Hohle von Subalyuk.]

= Geol. Hung. ser. pal. fase. 14. p. 23—26. Bp. 1940.

KADIC, OfTTOKAR]: Topographische, morphologische und stratigraphische Ver-
héltnisse der Hohle [von Subalyuk.ﬁ) = Geol. Hung. ser. pal. fase. 14. p. 27—46, 30. Abb.
3t. 1 Kartenbeilage. Bp. 1940.

[KADIC OTTOKAR]: A turista barlangkutatas megszervezése. = Magy. Tar. Elet, 8.
évf. 16. sz. p. 4. Bp. 1940.

KADIC OTTOKAR: Utolso szavam az Aggteleki barlang elnevezéséhez. = Magy Tur.
Elet, 8. évf. 22. sz. p. 7. Bp. 1940.

KADIO OTTOKARNE: Elet a Peské-barlang alatt. — Das Leben unter der Peskohohle.
= Barlangvil. 9. (1939. évi) két. p. 69—76, 3 kép (magy.). 92 (deutsch). Bp. 1940.

KADIC OTTOKARNE: Monda és valsdg a budavari barlanggincékrél. (Magy.
Earlafg%ut. Tars. népszer( estje 1940. nov. 26.) = Budai Krénika, 2. évf. 45. sz. p. 7.
p. )

KALMAR LASZLO: A Budapesti E%yetemi Turista—EI)E‘l%yesuIet ... [1940. febr. 7-i
kozgydlese. Jkvi kiv.] = Barlangvil. 10. Kot. p. 24. Bp. 1940.

KEREKES JOZSEF: Adatok a forras- és szinvavolgyi barlangok kialakulas-torténeté-
ggab [1939. apr. 25 el6adas jkvi kiv.] = Barlangvil. 9. (1939. évi) két. p. 90—91. Bp.
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KEREKES JOZSEF: A budavéri barlangpincék. = Termtud. Kézi. 72. két. Potfiiz, p.
129—133, 2 4bra. Bp. 1940.

. KEREKES JOZSEF: A lillafiiredi és a forrasvolgyi barlangok iiledékképz6déserdl.

= Barlangvil. 10. kot. p. 50. Bp. 1940.

KESSLER HUBERT: Az Aggteleki—cseEpkbbarlang 1939. évi beszdmold jelentése.
= MTSz Hiv. Ert. 5. (15.) évf. p. 43—47. Bp. 1940.

KESSLER HUBERT: Az A gteleki—cselpegkbvesbarlangban 1940-ben végzett munkak.
= MTSz Hiv. Ert. 5. (15.) évf. p. 165—167. Bp. 1940.

KESSLER HUBERT: Egy munkanap az Aggteleki-cseppkobarlang eletéb6l. = Turist.
L. 52. évf. p. 26—29, 2 kép. Bp. 1940.

KESSLER HUBERT: Erdély barlangkutat6 taristdihoz!  Turist. L. 52. évf. p. 215—
-216. Bp. 1940.

KESSLER HUBERT: Mire jogosit az aggteleki jegyfiizet? = Magy. Tar. Elet, 8. évf.
15, sz. p. 4. Bp. 1940.

Vélasz panaszos levélre.

KESSLER HUBERT: Mit kell tudnunk a barlangokrol? Irta: Kadic Ottokar dr.
[Ism] = Turist. L. 52. évf. p. 39. Bp. 1940.

Kritikai ism., mely rdmutat a kozolt cseppk6képzddési és jégképzbdési elméletek elégtelenségére és egyéb hia-
nyosségokra is.

KESSLER HUBERT: Néhany sz6 az Aggteleki cseppkobarlang érdekében. Bp. Szerz6
kiad. 1940. 7 [1] p. 3 kép.

KESSLER HUBERT: Az osélet Ujabb nyomai az Ag%eleki cseppkdébarlangban.
= Termtud. Koézi. 72. két. p. 176—1/8, 2 &bra, 2 t. Bp. 1940.

KESSLER HUBERT: Vass Imre, az Aggteleki-barlang els§ kutatéja. = Turist. L. 52
évf. p. 266—268, 2 kép. Bp. 1940.

KESSLER HUBERT — HETTESHEIMER ERNO: A Baradla-barlang dijairol.
= Turist. L. 52. évf. p. 25. Bp. 1940.

A barlangigazgaté vitaja a didkturistak vezetdjével.

KONDOR GYORGY: Magyarorszag Gskori méivelGdései. = Ifj. és Elet, 16. (1939/40.)
évf. p. 26—27, 28, 4 dbra. Bp. 1940.

KOTSIS TIVADAR: Barlangok a tomalmi erdében. — Hohlen im Szarhalom-Walde.
= Soproni Szle, 4 évf. p. 101—105, 3 dbra (magy.), 105 (deutsch). Sopron, 1940.

Sep.-a: A ,Soproni Szemle” kiadvéanyai. 88. sz.

KOZMA BELA : Egy egri lakatossegédbdl lett régész vilagraszolo folfedezése. = Tolnai
Vilaglapja, 42. évf. 41. sz. p. 14. Bp. 1940.

LOCZY, LUDWIG [jun.]: Vorwort [zur speléologischen Monographie der Hahle von
Subalyuk.] = Geol. Hung. ser. pal. fase. 14. p. 5—9. Bp. 1940.

MANN, HANS Id. 38. sz. tétel.

. MOTTL MARIA; 1549—1939. = Barlangvil. 9. (1939. évi) két. p. 76—80 imagy.),

93 (deutsch). Bp. 1940.

Rovid attekintés az elsé hazai barlangi vonatkozasu adatté6l a magyar quartarkutatasig.

MOTTL, M[ARIA]: Die europdischen Beziehungen des biikker Moustérien. = Geol.
Hung. ser. pal. fase. 14. p. 200—=225, 1 Tabellen-Beilage. Bp. 1940.

MOTTL, M[ARIA]: Die Fauna der Mussolini-Héhle [Subalyuk.] = Geol. Hung. ser.
pal. fase. 14. p. 227—340, 49 Abb. 7 Bilder, 2 t. Bp. 1940.

MOTTL MARIA: Jelentés az 1932—35 évi barlangkutatasrol és az ﬁs?erinces-osztély
miikodésérdl. — Bericht tiber die Ergebnisse der wissenschaftlichen Hohlenforschungen
der Jahre 1932—35. = Foldt. Int. Evi Jel. 1933—35. 4. kot. p. 1899—1924, 9 dbra, 6 kép,
1t (magy.), 1925—1939, 5 térk. t. (deutsch). Bp. 1940.

. MOTTL MARIA: A Maggar Barlangkutatd Téarsulat .. . [1940. jan. 30-an valasztmanyi

Ulést tartott. Jkvi kiv.] = Barlangvil. 10. két. p. 17—18. Bp. 1940.

. MOTTL MARIA: A Ma% ar Barlangkutaté Téarsulat ... [1940. mérc. 27-i kdzgy(lése.

Jkvi kiv.] = Barlangvil. kot. p. 20—21. Bp. 1940.

179



87.

89.

91

92.
93

95.
96.

97.

98.

100.

101.

102.

103.

104.

105.

180

. MOTTL MARIA: R. Grahmann — L Zotz: Quartir, Jahrbuch fiir Erforschung des

Eiszeitalters und seiner Kulturen. Bd. I. 1938. Berlin. [Ism.] = Archaeol. Ert. 3. foly. 1
két. p. 283—284. Bp. 1940.

PALOS ERVIN Id. 83. sz. tétel.

PAPA MIKLOS: Székelyfold természeti kincsei. = Magy. Tar. Elet, 8. évf. 15. sz p.
56, Bp. 1940.

Torjai Budésbarlang, homor6dalmési ,K&lyuk” p. 6.

. PATAKI, vaOR — PALOS, E[RVIN] — DANCZA, JJANOS]: Die Entdeckung der

Urmenschenfunde [der Hohle von Subalyuk.] = Geol. Hung. ser. pal. fase. 14. p. 11—23,
3 Bilder. Bp. 1940.

PAVAI VAINA FERENC: A Karsztviz-kérdést azonnal meg lehet és meg is kell oldani.
Egy meddd palyazat marg6jara. = Budai Kronika, 2. évf. 11 sz. p. 1—2. Bp. 1940.

. PAVAI VAINA FERENC: Vélasz a magyar fold hiforrasainak gazdasagos kihasznélasa

elleni észrevételekre. = Budai Kronika, 2. évf. 20. sz. p. 2—3. Bp. 1940.

Em,eletes barla’ngren’dszerek keletkezésének magyarézata.

PAVAI VAINA FERENC: A vizbanyaszat elemi fizikdja. = Béany. Koh. L 73. évf.
(88. kdt.) p. 300—302, 309—311. Bp. 1940.

Ka,rsztviz p. 300— 301', 3009. B

PECHY-HORVATH REZSO. Hetven méter mélységben Uj labirintusokat, cseppko-
csodakat tartak fel a palvolgyi barlangban. = Esti Kurir, p. 11. Bp. 1940. marc. 28.
PEJA GYOZO: A goémori tajak életébdl. = Ifj. és Elet, 16. (1940/41.) évf. p. 101—104,
4 kép. Bp. 1940.

Karsztjelenségek.

. PEREGI ISTVAN: A Forras-volgy és a Kecske-barlang kialakulésa. [1940. jan. 30-i

el6adés jkvi kiv.] = Barlangvil. 10. kot. p. 18. Bp. 1940.

PEREGI ISTVAN: A Kecske-barlaggo [1939. 4pr. 25-i el6adas jkvi kiv.] = Barlangvil.
9. (1939. évi) két. p. 89—90. Bp. 1940.

POLGARDY GEZA: Gerecse és Gete hegység kalauza. Bp. 1940. 96 p. 4 t. 1 térkv.
(Magyarorszagi Utikalauzok 5.)

Bibliogr. p. 29— 30.

POP. V.. Beitrage zur Kenntnis der Lumbricidenfauna der Kecske- und Szent Istvan-
Hohle. = Fragmenta Faunistica Hungarica, Tom. 3. p. 61—62. Bp. 1940.

Bibliogr. p. 62.

REVAI ERNO: Az aggteleki ,,Baradla”. = Encian, 6. évf. p. 103—105. BraSov, 1940.

. ROSKA MARTON: A kimetszett disz(i agyagmiivesség Erdélyben. = Debreceni

Szle, 14. evf. p 121—140, 9 abra, 5 kép. Debrecen, 1940.

ROSKA MARTON: A kimetszett disz(i agyagmiivesség Erdélyben. — Die kerb-
schnittverzierte Keramik in Siebenbiirgen. = Koziem, debreceni Tud. egy. Régészeti Int.
1940. No. 1 p. 122, 9abra, 5 kép. (magy.), 23—26 (deutsch). Debrecen, 1940.

ROTARIDES MIHALY: Avisszatért Erdély természeti kincsei. I. Allatvilag. = Termtud.
Kozi. 72. kot. Potfliz, p. 145—154, 7 kép, 1t. Bp. 1940.

Vak barlangi bogarak p. 148— 149, 153.

A Batrina-barlang képe'az 5. tdblan, Bir6'Lajos'felvétele.

ROZLOZSNIK PAL: A csin%ervblgyi banyaszat maltja, jelene és jovGje. — Vergangen-
heit, Gegenwart und Zukunft des Bergbaues im Csmgertale. = Foldt. Int. Evi Jel.
1933—35. 3. kot. p. 1179—1229, 8 &bra (magy.) 1szines foldt. térk. mell. 3t. 1231—1245
(deutsch). Bp. 1940.

Bibliogr. p. 1228— 1229, fekiben feltdrt nagy uUregek p. 1216, vizrajzi viszonyok p. 1215— 1221.

[SARDI] SCHMITZ NANDOR: A Palvolgyi barlangkutatok ... [1940. marc. 8-an
ertekezletet tartottak.] = Barlangvil. 10. két. p. 18—19. Bp. 1940.

[SARDI] SCHMITZ NANDOR: A Pannonia Tdrista-Egyesiilet Barlangkutatd Szak-
osztaly ... [1939. mdj. 25-i valasztmanyi Ulésének jkvi klvj/ = Barlangvil. 9. (1939. évi)
kot. p. 91. Bp. 1940,
SCHRETER ZOLTAN: A talajviz és a szénbanyaszat. — Grundwasser und Kohlen-

I%ergbl%%o = Hidr. Kézi. 19. (1939. évi) kot. p. 21—41, 2 &bra (magy.), 42—46 (deutsch).
p. )

Bibliogr. p. 41. Karsztviz p. 21, 27.



106.
107.
108.

109.

110.

11

112,

113.

114,

116.
117.
118.

119.
. TULOGDY JANOS: A Békas-szoros. = Az Erdélyi Mazeum-Egyesiilet ... 16. vandor-

121.

123.

124,

126.
127.

[SEBESTYEN JENQ] S. J.: Bizottsagi gy(ilés a fold alatt. — A barlangbizottsag hely-
szini szemléje. = Tapolca és Vid. 2. évf. Tapolca, 1940. nov. 2

[SEBESTYEN JENQ] S. J.: Fold alatti utakon. Megvan a kapcsolat a Tavasbarlang és a
vasartéri kat kézt. = Tapolca és Vid. Tapolca, 1940. okt. 19.

[SUJTO BELAI S. B.: A révi szoros és a Zichy cseppkévesbarlang ... [elhanyagolt
allapota.] = Turist. L. 52. évf. p. 275. Bp. 1940,

SZABO, JJOZSEF]: Anatomische und roéntgenologische Untersuchung des Unterkiefers
und der Zahne [des Urmenschen der Hohle von Subalyuk.] = Geol. Hung. ser. pal. fase.
14. p. 106—112, 3 Abb. 6 t. Bp. 1940.

SZABO PAL ZOLTAN: Barangolas a Mecsekben. = Orszégjaras, 6. évf. 30. sz. p. 4,
1 kép. Bp. 1940.

SZABO PAL ZOLTAN: A foldrajzi helyzet Pécs fejlGdésében. = Pannonia, 6. évf. p.
392—403, léabra. Pécs, 1940.

Jakabhegyi Reme'tebarlarlg helyszinrajzon bejelolve p. 394. A Tettye p. 396.

SZALAY L[ASZLOQ]: Beitréage zur Kenntnis der Myriopoden-Fauna der Kecske- und
Szent Istvan-Hohle. = Fragmenta Faunistica Hungarica, Tom. 3. p. 7—9. Bp. 1940.

SZEGHALMY GYULA: Felvidék. Az el6sz6t irta Jozsef kir. herceg. Bp. A magy. varo-
sok monogr. kiad6hiv. 1940. 663, 257 p. 30 t.

A Felvidék érdekesebb barlangjai és szurdokvolgyei p. 79— 101. 6srégészeti vonatkozdsok a Felvidéken p.
102-140.

SZUNIOGH ARVAY NANDOR: Turistékat érdekld jogszabéalyok. = MTSz Hiv. Ert.
5. (15) évf. p. 98—101, 117—130. Bp. 1940.

Barlangokra vonatkoz6 jogszabalyok p. 100— 101.

. TOMBOR TIBOR: A budai Var titokzatos barlangjaiban ... —Pesti Hirl. Karacsonya,

2 dbra. Bp. 1940. dec. 25.

A barlangrendszer kozponti részének alaprajzaval.

[TOTH SANDOR] T. S.: A meziadi cseppkobarlang. = Encian, 6. évf. p. 27—3L
BraSov, 1940.

TOTH SANDOR] T. S.: A pesterei Igric barlang. = Encian, 6. évf. p. 125—126.
ragov, 1940.

[TOTH SANDOR] T. S.: Rézbanya — Scari§oara — Padis. = Encian, 6. évf. p. 79—82.
Brasov, 1940.

[TOTH SANDOR] T. S.: A szohodoli Gireg. = Encian, 6. évf. p. 55—57. Bra$ov, 1940.

gydlésének emlékkonyve, p. 58—67, 6 kép. Cluj-Kolozsvar, 1940.

TULOGDY JANOS: Erdély kis turistakalauza. Bp. 1940. 45 p. (A Magy. Tar. Elet.
Kiadvanyai 2.)

. VARGA KAROLY: Csokonai Vitéz Mihaly az Aggteleki cseppkébarlangban. = Féld-

gémb, 11 évf. p. 53—55. Bp. 1940.

VENDL ALADAR: Foldtan és ivovizellatdss. = Magyarorszag ivovizellatasa. Szerk.
LaszIloffy Woldemar. p. 109—131, 4 abra. Bp. 1940.

Bibliogr. p. 129— 131, a karsztvizrél p. 113— N4, 126— 128.

VENDL, A[LADAR]: Das Gesteinsmaterial der Paldolithe [der Hohle von Subalyuk.]
= Geol. Hung. ser. pal. fase. 14. p. 169—199, 3t. Bp. 1940.

. VIGH GYULA — HORUSITZKY FERENC: Karszthidrologiai és hegyszerkezeti

megfigyelések a Budai-hegységben. — Karsthydrologische und tektonische Beobachtun-
gen im Budaer-Gebirge. = Foldt. Int. Evi Jel. 1933—1935. 4. kot. p. 1413—1440, 6 abra,
6 kép, 3 térk. mell. (magy.), 1441—1452 (deutsch). Bp. 1940.

54

Bibliogr. p. 1453— 1454.

WAGNER JANOS: Az olasz barlangkutatas. = Buvar, 6. évf. p. 34. Bp. 1940.

WERESS ISTVAN: A révi cseppkobarlang felfedezése. Egy Greg természetjard vissza-
emlekezései. = Erdély, 37. évf. p. 132—136. Kolozsvar-Cluj, 1940.

* X *
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129.

130.
131

132.

133.

134.
135.

136.
137.
138.

139.

140.

141,
142,

143
144,
145.

146.
147.

148.

149,

150.
151.

152,

. ,Aggteleki cseppkdbarlang”, [recte: csepgkdvesbarlangq %‘égh"ﬁ barlangrendszeriink

helyes neve. = Magy. Tur. Elet, 8. évf. 17. sz. p. 7. Bp.

A barlangkutatas . .. [lendulete Francia-, Magyar-, Olasz-, Német-orszagban és Roma-
nidban]. = Erdély, 37. évf. p. 82. Kolozsvar-Cluj, 1940.

A barlangkutatasok. = Foldt. Kézi. 70. két. p. 37—38. Bp. 1940.

A barlangok torvényes védelmét siirgeti Kadic Ottokar, a budai barlang leltaroja.
= Budai Kronika, 2. évf. 35. sz. p. 1 Bp. 1940.

A barlangokra épiilt varos. Tapolca gondjai vasarnapi napsiitéshen, —a) = Zalamegyei
Ujsag, Zalaegerszeg, 1940. okt. 12

Barlangvasutat Aggtelekre. = Orszagjaréas, 6. évf. 10. sz. p. 2. Bp. 1940.

A barlangvédelmi térvény. Kadic Ottokar térvénytervezetének torténete. = Budai
Kroénika, 2. évf. 37. sz. p. 3. Bp. 1940.

Ein ungarischer Naturfreund [Johann Dancza] macht eine naturwissenschaftliche Entdek-
§I_J_ng 'Eln fgezlro Schacht Kiskéhat.] (ERA.) = Der Naturfreund, 44. Jg. p. 50—51, 2 Bilder.
urich, .

Eletveszélyes kirandulas a tapolcai tavas barlangba. [A vezetés hibai.] = Uj Nemzedék,
Bp. 1940. jul. 26.

A Goromboly-tapolcai sziklakapolnabdl ... [idegenforgalmi latvanyossdg készil.]
= Orszagjaras, 6. évf. 35. sz. p. 5. Bp. 1940.

HUszezeréves raﬂ'zokat fedeztek fel [Montignac koziében egy barlangban.] = Esti Ujsag,
Bp. 1940. okt.

Igegeg%galmi vonatkozasu barlangtérvény [terve]. = Orszagjaras, 6. évf. 41. sz. p. 3.
p. )

Ismeretlen nagy cseppkdbarlang feltrasan dolgozik a lakatoslegénybdl lett egri barlang-
kutat6. (ff) = Kis Ujsag, p. 4. Bp. 1940. mérc. 27.

A jasz6i cseppkébarlang gondozasa. = Uj Magyarsag, Bp. 1940. aug. 4.

A jégkorszakbeli Gsember tlizhelyére bukkantak Aggteleken. [A domicai részben.]
= Magy. Tur. Elet, 8 évf. 6. sz. p. 5. Bp. 1940.

Jzobé) télilgfozlekedést az aggteleki cseppkobarlanghoz! = Magy. Tur. Elet, 8. évf. 5. sz. p.
. Bp. )

Kdzgy(lés a palvolgyi cseppkdbarlang csodalatos termében. = Budai Kronika, 2. évf.
26. sz. p. 3. Bp. 1940.

Lakatoslegénybol tudos barlangkutato. Ismeretlen cseppkgbarlang feltarasan dolgozik
Dancza Janos. = Friss Ujsag, p. 5, larckép. Bp. 1940. mdj. 5.

Latogatas a palvolgyi cseppkdébarlangban. = Budai Krdénika, 2. évf. 21. sz. p. 7. Bp. 1940.
A Magyar Turista Szovetséq . .. [Baradla Nagybizottsaganak 1939. dec. 28-i Ulése. Jkv.]
= MTSz Hiv. Ert. 5. (15.) evf. p. 7. Bp. 1940.

Miért nem lehet az aggteleki barlangvasutat megépiteni? = Magy. Tar. Elet, 8. évf. 4. sz.
p. 5. Bp. 1940. ]

Nagy barlangkutatd tevékenyseég az egyetemi tristaknal. = Magy. Tur. Elet, 8. évf.
14.g¥z. p. 15.ng. 1940. Ve V v

Nagyfontossagu Gskori lelet az_A%gteleki-csepkabarIangban. Megtalaltak a jégkorszak-
beli 6sember tlizhelyét [a Domicdban.] = Pesti Hirl. Bp. 1940. jan. 25.
Tavasbarlangunk tovabbi foltarasa. Szerdan atértek a vasartéri katbdl 17 méteres szikla-
fzil(ltéttlgrése utan a tavasbarlang egyik folyos6jaba. = Tapolcai Lapok, Tapolca, 1940.
okt. 19.

Ujbol megindult a barlangkutaté munka [a tapolcai Vésartér katjanal. Vezércikk.]
= Tapolca és Vid. Tapolca, 1940. aug. 3L

. Van-e ,rendkiviili szakasz” az aggteleki barlangban? = Magy. Tr. Elet, 8. évf. 14 sz.

p. 12. Bp. 1940.
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MUNKATARSAINKHOZ

Evkonyviink jobb, szebb és takarékosabb kivitele érdekében kérjik az alabbiak szem
el6tt tartasat.

A dolgozat témajat a szerzék a kézirat végleges elkészitése el6tt beszéljék meg a szerkesz-
t6séggel, megallapodva a terjedelemben is. A kidolgozasnal a fogalmazas vilagos, tomor és
magyaros legyen. Mell6zziik a sziikségtelen leiro részeket és az ismétléseket. Kertiljik a koz-
bevetett mondatokat, amelyek a széveget nehézkessé tennék. Torekedjiink iraskészseglink
fejlesztésére. Az elkészitett dogozatot tartalmilag és stilarisan is csiszoljuk tébbszori atolvasas-
sal.

A kézirat gépiréssal készitendd 2 példanyban, a papirnak csak egyik odalara irva. Hasz-
naljunk ritka (2-es) sorkdzt és szabvany méretet: egy lapra 25 sor, egy sorba 50 leiités (bet(i
és sz0koz) kerliljon. Baloldalt hagyjunk széles margét. Minél kevesebb ut6lagos javitést alkal-
mazzunk. Ezeket a szoveg megfelel6 helyére tintaval, jol olvashatoan irjuk be. A helyesirasra
vonatkozolag az MTA szabélyai iranyadok. Az irégépen nem szerepld ékezeteket (i, 4, G stb.)
és az idegen ékezeteket pontosan és minden esetben jel6ljuk.

A felhasznalt irodalmat a dolgozat végén szerz6i betlirendben soroljuk fel a ,,Bibliogréafiai
hivatkozas” (MNOSZ 3497. sz. szabvany) részletes hivatkozasi szabalyai szerint. A felsorolt
irodalmat sorszamozzuk, és a dolgozat megfeleld helyén zardjelben utaljunk a sorszamra és
esetleg az oldalszamra.

lllusztracis anyagot is mellékeljiink a dolgozathoz, de csak a sziikséges mértékben.
A rajzok vagy fehér rajzpapiron, vagy pauszon késziljenek fekete tussal, a sziikséges kicsinyi-
tést figyelembe vévé vonalvastagsaggal és betlinagysaggal. A fényképekrél éles nagyitasokat
készitessink fényes, fehér papiron 9x12 cm-es, vagy ennél nagyobb méretben. Nyomdai
sokszorositasra csak kontrasztos képek alkalmasak. Az dbrékat folytatélagosan sorszdmozzuk
(fliggetlendl attol, hogy rajzok-e, vagy fényképek) és magyarazatukat kilon lapra gépeljuk.
Elhelyezésiiket a kéziratban is jeloljik meg a margon.

Idegen nyelv( kivonatot is mellékeljink a dolgozathoz (orosz, francia, olasz, német vagy
angol nyelven). Ennek hidnyaban forditas céljara megfelel6 magyar nyelv( kivonatot készit-
stink, mely lehet6leg ne legyen terjedelmesebb a tanulmany 10—15%-anal, de annak minden
Iényeges megallapitasat tartalmazza.

Nem megfelel6 modon elkészitett kéziratokat a szerkeszt6ség nem fogadhat el.

A korrektlrat a megadott hataridére gondosan készitstk el a ,,Nyomdai korrekturajelek”
c. szabvany (MNOSZ 3491—51) elGirdsainak megfeleléen. A kézirattdl eltérd javitasokat
pirossal kell jel6Ini, de lehetbleg keriiljik, mert ezek tetemes koltséget, munkat6bbletet és id6-
veszteséget okoznak.

Szerkesztéség
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