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TRANSLATOR’S INTRODUCTION

The 588 — page book Les Abimes, published in 1894, is commonly regarded as one of the most influential
books in the history of speleology, perhaps the most influential. Its French author, E.A. Martel (1859-1938),
is similarly often considered as having made the greatest advances in the study of caves and cave science.

The book given to Perko by the author, and signed by him, is in the library of the Karst Research
Institute in Postojna.

The whole of chapter 27 of Les Abimes has its 58 pages devoted to the Karst of Slovenia and some
of its neighbouring countries. It describes Martel’s own explorations there in 1893, together with those of
Putick and members of the Postojna cave club, Anthron. It gives also a detailed account of earlier studies
by Schmidl and others.

Naturally the book was written in French, Martel’s native language. At that time, 130 years ago, French
was the international language of the world, spoken in embassies for example, just as English is today.

The result of this is that the chapter on the Slovene Karst is not readily accessible to today’s Slovenes.
It is to remedy this situation that the present English translation has been made.

As will be seen, Martel’s main text is accompanied by extensive footnotes. In the original, these are
printed on or close to the pages that refer to them. In this translation it seems more helpful to separate all the
notes from the relevant text and to refer to them as notes 1 — 109. The notes themselves are not essential to
the understanding of the main text: they expand upon it and provide additional information.

Similarly the illustrations, which in the book are mostly located near the relevant pages, are here num-
bered as Figs. 1 to 34, for easy reference.

One of the problems in reading the original book is with the place-names of rivers and towns and of the
caves themselves. Mostly these are the German-language names used in Austria at the time, when Slovenia
was part of that country. Other names are the local Slovene or Croatian ones, which Martel did not always
record accurately. Here, such names that are no longer current are printed, when they first appear, just as
Martel wrote them, followed by the present-day names in square brackets: thus “Gottschee [Kocevje]”.
Subsequently, only the modern name is used. In a few cases the modern name may not have been identified
and the reader may be wiser than the translator, who will welcome advice.

Apart from what the book states about its subject, the classical Karst of Slovenia and its vicinity, it
also reveals much about Martel himself. Not only about the extent of his visits and explorations and their
technical difficulties but his text also demonstrates aspects of this own life and personality.
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Thus:

The immense amount of literature research he did enabling him not only to record previous activities
in the region, but to emphasize where his interpretation of cave phenomena differed from previous
beliefs:

The mutual respect that existed between this world-famous speleologist, with his vast amount of pub-
lications, and the equally brave and innovative Slovene explorers:

The seemingly impossible amount of work he did in a short time, not only his exploration and
research, but the writing of this very large book in addition to his professional work as a lawyer in Paris.
The book was written and published within a year of his visit to the Karst.

As an appendix to Martel’s published account of the Karst in Les Abimes, three of his manuscript
writ-ings are also printed here, as facsimiles of the originals, together with their English translations. All
three are in the library of the Karst Research Institute in Postojna, all with the same press mark IZRK 11
35538. The first two have recently been printed, in the original French, in Daniel André’s
comprehensive 1997 publication (La plume et les gouffres). In that book the second item, the undated
Report, is described as “after 9 November 1893 although the letter of that date refers to it as being
enclosed. As will be seen, the final item in German is one of the relatively few things written in Martel’s
own handwriting. German script is notoriously difficult to read so a printed transcript by Fritz Reinboth is
provided as well as an English translation via a French one by Bernard Chirol.

Also in the appendix is a bibliography of Martel’s other published writings on the Slovene Karst.
Those before 1893 are necessarily reports of other people’s work there and so are most of the later ones.
Any page numbers added in brackets after a reference denote those that refer to Slovenia and its vicinity.
Many, but not all, the entries have been taken from Chabert and Courval’s Martel bibliography of 1971.
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CHAPTER 27

p.432

The Karst

Phenomena of the Karst — Unclear boundaries — Early explorations — Schmidl, the
founder of speleology — Flooding of valley basins [poljes] — Work of Kraus and Putick
— Underground course of the Pivka: Postojnska jama, Pivka jama, Planinska jama, etc.
— Recent discoveries — My task in the Karst — Action of surface and underground water:
dolines and caves: formation, unroofing and collapse — Shafts or chimneys — Sumps —
Intermittence and outlets of the Cerknica lake — Work on flood control — The deepest
caves known — Wonders of the two Skocjans — Problems of the Reka and Timavo rivers
— Seeking a source of drinking water — Kac¢na jama — Trebiciano — Flow of underground
water — Foiba di Pisino [Pazinka jama] — The Poljes and springs of Dalmatia, Bosnia,
Hercegovina — Legends of the Buna [spring] — Cold springs — Underground hydrology of
Montenegro — The Rijeka, a penetrable Vaucluse — Unfinished explorations.

The Karst (Kras in Croatian, Gabrek in Slav, Carso in Italian) the name of which derives, it is said, from
a Keltic word meaning land of stones, has for two centuries occupied the attention of geographers and
geologists.

The word Karst seems locally to be limited to that part of the Austrian Empire that includes, between
Trieste and Ljubljana, northern Istria and western Carniola between the Adriatic and the Sava. That is the
Karst proper, so arid in places that it has been called the stony Arabia of Austria’.

It consists of Cretaceous limestone plateaux which provide continuity between the Alps in the north
and the backbone of the Balkan peninsular to the south (the Dinaric and Albanian Alps, etc.).

But the same geological formation and the same appearance continue further in a southerly direction —
Istrian peninsular (Istrian Karst), the south-west part and the coast of Croatia (Liburnian Karst), Dalmatia,
the west of Bosnia, Montenegro, Serbia (Kucaj), even Albania. In a word, the coastal regions of the eastern
Adriatic, with sinking and reappearing rivers, caves and shafts? which together have been called the [p.433]
phenomena of Karst. We have shown in previous chapters that those strange features of physical geography,
which astonish travellers and scientists alike, are by no means limited to certain regions.

To say that they are exclusive to the Karst is not justified. Since we have been studying the underworld
of the [French] Causses, the Karst is no more a “plateau unique in Europe for its chaos of stones, split rocks
and the caves that are found all over it”. While it remains true to say “there are no countries in Europe more
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notable for their underground hydrology”, it can no longer be stated that “southern France and the Jura do
not have in their caves as many lakes, shafts and flowing streams” (Reclus, 3, pp. 218 and 225).

The phenomena of the Karst are generally the same as limestone phenomena. Whether the limestone
is Devonian (Moravia, Hérault) Carboniferous (Kentucky), Jurassic (the Causses) or Cretaceous (Ardéche,
Vaucluse, Austria), it has, wherever there are fissures, underground water circulating in the same way ac-
cording to the same laws. All that can be claimed of the Karst is, on the one hand, that it is the first area
where underground hydrology has been seriously and scientifically studied and, on the other hand, of pos-
sessing caves and underground rivers that are of the first rank in beauty and distinction among their peers.

This is not the place for a complete description of the underworld of the Karst. The time has not yet
come to produce such a work. This underworld has, in the last ten years, shown so much that is new. It still
remains, though, to await the results of new explorations (Kraus has told me of more than 30 sinking rivers
in Carniola alone). Reports of recent work, too, will fill [p.434] a whole volume. It is necessary to delay the
production of this special book, the production of which I do not despair of taking part in one day.

In this chapter I shall limit myself to making known progress in the subterranean geography of the
Karst over the last 15 years, to describing briefly some researches that I myself have made there and to
analysing the things seen to compare them with caves in France and Greece?®.

Itis difficult to say where to start and finish an account of the underground hydrology of the south-west
part of the Austrian Empire. Eighty kilometres north of Trieste one already meets the Alps at the southern
flank of the famous mount Triglav (2864 m). There are several small lakes (8 according to W. Urbas) and
several hollows with no surface water (up to 2000 m) but their water must gather and converge under-
ground before emerging at the Savitza-Fall [Savica spring] (837 m). This spring, at the end of the Wochein
[Bohinjsko] lake, considered as one of the two main sources of the Save [Sava] river, takes the form of a
waterfall 66 m high* gushing out from a hole in a vertical cliff. It is not possible to enter behind it. This
absorption of the waters above and their reappearance from fissures lower down is a true phenomenon of
the Karst or rather of limestone, for no-one claims Triglav to be in the Karst. To the south, the boundary is
even more difficult to determine, seeing that the katavothras of the Peleponese occur as sinks, shafts and
caves, with springs more or less the same.

Going on now to the Karst proper, comprising a triangle with Laibach [Ljubljana] in the middle,
Fiume [Rijeka] to the south and Trieste in the west. It is here that the fissured limestone [p.435] absorbs
the rain-water that becomes the Recca [Reka], Piuka [Pivka] and Unz [Unica] and the Zirkniz [Cerknica]
lake, its rising and then flowing on the surface over the impermeable beds of the Trias, flysch or Tertiary
deposits, only to go underground again when they come to the limestone which is very permeable because
of its fissures.

Schonleben in Carniola antiqua et nova (1681) and Valvasor in Die ehre des Herzogthums Krain
(1689) seem to be the earliest two authors to speak of the cavities of the Karst, the former in a few words
only and the latter with fantastic errors consistent with its date.

In 1748 the mathematician Nagel carried out various explorations at the order of Emperor Francis I,
husband of Maria Theresa, and recorded the results in three very curious illustrated manuscripts now in the
Nationalbibliothek in Wien.

Hacquet (1778), Gruber (1781), Rosenmiiller and Tillesius (1805)°, Hoppe & Hornschuch (1818),
Agapito (1823), etc. all sought to draw attention to the caves of Carniola.

In 1818 the discovery of the main cave at Postojna opened the era of serious cave exploration in
the Karst. After that, professor Arenstein and H. Freyer extended the scope of active research throughout
Carniola.
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In 1848 Anton Urbas, priest at Planina, went into Planinska jama, being for a long time the only visi-
tor. To him is due the credit for recommending methodical exploration of the region’s shafts and caves to
understand the action of its underground rivers and to control floods®.

Finally, in 1849, Adolf Schmidl made a preliminary investigation at Adelsberg [Postojnska jama],
Planinska jama,etc., and then in the following year (August 1850), together with the surveyor J. Riidolf
and with grants from the Austrian ministers and the Geological Institute, he started the explorations which
continued for four years, up to 18537. The Academy of Sciences in Wien bore the cost of the book in which
Schmidl published his results — Die Grotten und Hohle von Adelsberg, Lueg, Planina und Laas®.

This work must be considered the first example of its kind, and it author as the true creator of speleol-
ogy or the rational study of caves. Certainly there are some errors and wrong deductions in it but these are
inevitable in the subject 40 years ago at a period of almost complete lack of experience. The example set
by Schmidl in his studies and descriptions of caves is no less remarkable for its boldness, its novelty and its
interest, than that provided by Saussure and the first English alpinists of 1855 climbing to conquer the great
frozen peaks. But their efforts have been crowned with success and we know with what expansion alpinism
has developed in the 50 years since, not only for the pleasure of tourists, but also for the benefit of science
itself, since, from Agassiz’s studies on glaciers (1843) to the creation of the two meteorological stations
Vallot and Janssen on the very summit of Mont Blanc, Schmidl has not found as many imitators as Desor,
Forbes, Dolfus-Ausset, Tyndall, Schlagintwelt, Bonney, Whymper, Freshfield, Coolidge, Duhamel, etc.
although his work [p.436] is no less worthy of attention. I have no intention of making any parallel between
the Alps and caves or between glaciers and underground waters. It just seems to me that the two subjects are
both parts of the general study of nature and that the second has up to now been too much neglected. | wish
to declare that | have simply aimed to follow and extend Schmidl’s example by for six years carrying out
my researches and publishing them. Thanks to advances in modern technology such studies are now easier
and above all more extensive. But the honour remains with Schmidl and to him must be given the credit of
really founding speleology?®, to which | wish to give a final boost.

If the “black unknown” has held back those simple tourists who do not fear avalanches from fol-
lowing Schmidl into the damp darkness of labyrinthine caves, it is nevertheless the curious researchers
who appreciate, like him, the importance of the subject. We list here the names of such people: Stache,
Lorenz, Fruwirth, Kraus, Putick, Kriz, Tietze, Hanke, Marinitsch Miiller, Kouritska, Siegmeth, Fischer,
Kolbenheyer, etc. in Austria and Hungary. The work of the celebrated geologist Hochstetter is mainly in
palaeontology and prehistory, while that of Hauer is in geology.

But we must stop these introductory remarks and return, for the history and publications before 1853,
to this same book of Schmidl. Kraus is producing another on his successors®.

Among all the underground rivers of the Karst there are two that are specially famous and important,
and we shall limit ourselves to them: the Laibach [Ljubljanica] in the north and the Reka in the south. They
will show us the greatest phenomena of the Karst.

The town of Ljubljana, the capital of Carniola, is located between the right bank of the Sava [p.437]
and a great marshy plain [Ljubljanska barje], at the extreme south-west edge of which, 18 to 20 km from
the town, several springs (Bistra, Lebia [Ljubija], Ober-Laibach [Vrhnika] etc.), impenetrable to man, form
the short and tortuous Ljubljanica river, a tributary of the Sava (at about 290m to 300 m above sea level').
The whims of these springs cause frequent flooding on Ljubljanksa barje®?, resulting from rain falling on
the Karst. Immediately behind and above these irregular springs is a karst plateau, rising as a wall 800 m
high to a most uneven tableland with Nanos at 1315 m, Javornik at 1270 m and Slivnica®® at 1115 m. The
surface river bed of the Reka, on the other hand, is at less than 300 m and the other so-called plateau, above
Trieste and the Adriatic, is between 300 m and 400 m.
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The Ljubljanica springs, like the Ouysse and the Tourvre in France, are simply the reappearance of wa-
ter sinking above into caves or fissures. To explain this we must cross, in imagination, part of the Karst and
stop 33.5 km south of the springs, at the edge of the Pivka river'4. There, 2.5 km south-east of the railway
station at Saint-Peter [Pivka] (the junction from Wien to either Rijeka or Trieste), a river is born amid the
grass fields of a plateau 549 m above sea level. This is the start of the Postojna plain, a basin closed on all
sides by heights which would force the water to collect as a lake without the cave we are about to describe.
These sorts of closed valleys with no surface route for drainage are one of the characteristics of the Karst
and are called Kessel-Thiler [Poljes].

The gradient of the Pivka is very slight, having 24 km of meanders (13.5 km as the crow flies) to reach
(having been supplemented on the left by the Nanosca [Nanosc¢ica] coming from Nanos'S) the entrance of
Postojnska jama at 511.5 m altitude'¢. The slope of the river bed is thus 1.58 m per kilometre (0.158%). For
the 20 km which separate the cave entrance from the Ljubljanica springs (to which the Pivka contributes
its flow, see below) the descent, in contrast, is about 210 m (10.5%) [p.438]. This is the part of the water’s
flow that is mainly underground.

In fact, one kilometre north-west of Postojna the Pivka meets a barrier of Cretaceous limestone which
dips at 45° towards the north-west. Several of the strata have been carried away by the water due to the
intersection of joints and small fissures and then, exactly like the Lesse at Belvaux and the Bonheur at
Camprieu, due to the enlarged fissures it is swallowed up underground in that incomparable cave, the fa-
mous Postojnska jama, perhaps the most beautiful in the world [Fig. 1]. We follow the river, not directly
downstream for the fissure narrows rapidly and cannot be passed by boat or man?’, but to the right and 18 m
higher up® a double passage, conveniently enlarged to become the cave entrance, is one of the four or five
former routes of the river. Its course had become lower and lower and further to the left. A curved passage,
two natural archways and then we meet the course of the river again in a vast hall [Veliki dom] 33 m high.
The water has followed an S-shaped tunnel®, Veliki dom is a crossroads leading to three passages as well
as the two where the water and the public enter.

Fig. 1  The sink of the Pivka at Postojna
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[p.439] The first of these, “the old cave” [Stara jama] was for a long time the only one known. Its walls
are covered with inscriptions and dates of which the earliest is 13232,

The second passage, at the bottom, is the one where the Pivka now flows?.

On the right side of Veliki dom, the opening into the third passage, named the Emperor Ferdinand Cave
[Ferdinandova jama], was not discovered until 1818, by the worker Luka Ce¢. Beyond it the way leads rap-
idly to Calvary [Kalvarija] and Tartarus. Archduke Johann’s Cave [Pisani rov], the most easterly, was found
in 1832. In the following year (1833) the surveyor J. Fercher made the first plan of the known passages?.

Putick in 1885 and Schmid in 1891 recognized that in the plan, reproduced and completed by Schmidl,
Fercher had not taken account of the declination of the magnetic compass (about 11° 50).

In 1850 Schmidl discovered 570 m of the underground course of the Pivka. In 1856, based on that, a 15
m tunnel was driven to re-establish its former route before a roof collapse had occurred.

Some time later, near the cave entrance and to the left of Stara jama, a place was noted where some of
the Pivka water was sinking into debris that probably blocked another passage which remains unknown. It
would be interesting to clear access into this. At last, after a long period of inactivity, a lucky find was made
in 1889. Peasants from the village of Veliki Otok discovered, 1145 m north-west of the Postojnska jama
entrance, a new cave which they called grotte d’Ottok [Otoska jama] (altitude 531 m). It has very good and
undamaged concretions and it leads, only 260 m from the entrance in a south-easterly direction, to its great
hall (Belvedere) on a terrace formed on the summit of a former collapse mound. From here one hears the
rumbling of a torrent reached by a 25 m descent over rocks (15 m of it sheer). The river runs in a passage
oriented south-east to north-west. It is the Pivka which we are meeting again underground.

Now as early as 1852, Schmidl and Rudolf had already found this river at the bottom of a 65 m deep
doline (Pivka jama [Fig.2] see later), 2450 m north of Postojnska jama entrance and 1500 m north-west
of the (then still unknown) Otoska jama. The 1889 discovery naturally suggested investigating any link
between Otoska jama and Postonjska jama on the one hand and with Pivka jama on the other. It was then
that there was formed at Postojna the Anthron Verein, a club having [p.441] as its objective the continuation
of Schmidl’s explorations. Its most active members are A. Kraigher [Kraji] A. Dietrich [Ditrih], Schiber
[Seber], Ruzicka [RuZi¢ka], Lovendi¢, Petrig, etc.

In the autumn of 1890 the water of the Pivka was so low that, not only did they re-start Schmidl’s ex-
ploration there of 1850 but they also descended, with the greatest difficulty, a narrow passage with pools of
water which led them from Tartarus to the Pivka (the Krajger link), as foreseen by Schmidl. This passage
having been enlarged by explosives, the link with the Belvedere in Otoska jama became a simple journey
of about 250 m?®. The first part of the problem was resolved. Kraus certified this on 24 October 1890. The
known extent of the [underground] Pivka rose to1140 m.

In 1891 the Anthron Verein discovered two other extensions to Postojnska jama. The New Caves [Lepe
jame] contain, if not the biggest, at least the whitest stalagmite columns in the whole of this underground
world, which is now 8 km long (including Otoska jama).

With the secret desire of extending the known length of the underground Pivka, I arrived myself at
Postojna on 14 September 1893. The water was as low as possible, the weather good and all circumstances
exceptionally favourable for an expedition beyond Otoska jama. [Fig.3].

It was nothing less, following the intentions of Kraus (who had kindly wished to join me at Postojna),
than of coming out again at Magdalena Schacht [Magdalenska jama], 830 m north-west of the entrance
to OtoSka jama and 1830 m north of the Postojnska jama entrance. In the first place the peasants, and M.
Seber afterwards, had in the previous year descended that shaft and once more found the river Pivka, but
they were unable to go upstream, not having a sufficiently light boat. [p.442] We counted on my Osgood
[collapsible boat] and my telephones to make the connection and demonstrate the link [Fig. 3]. This hope
must not be disappointed.
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Fig.4  The Underground Pivka — the sump, a drawing based on one by Giulizzi of the river in Trebiciano

This expedition lasted for three days (15, 16 and 20 September 1893). The main cause of its success
has been the experienced help of Kraus, Putick, A. Krajger, A Seber, RuZit¢ka and a number of workers from
Ottok [Veliki Otok] and Postojna, notably Josef Wilher [Vilhar] and Anton Sibenik [Sibenik]. I wrote an
account of it in the Annuaire du Club Alpin Frangais vol. 20 for 1893 [pp. 306-322]. The summary of this
which follows is illustrated in Fig. 3.

On 15 September, having passed from Postojnska jama into Otoska jama by the connection made in
1890, we (Ditrih, I and three others) went for 350 m up the unknown underground river, as far as the first
barrier. There we discovered an underground tributary which must be the Cerni-Potok [Crni potok] (black
stream) which I have not mentioned before. It is a small surface stream coming for at least 1 km across the
marshy fields from the Nanoscica river. It goes underground into a rock fissure between Gross-Ottok [ Veliki
Otok] and St. Andrew’s chapel, 1100 m north-west of the Postojnska jama entrance. Krajger, Ruzicka and
others were able, in 1893 before my arrival, to enter this new sink and follow the underground stream
for 600 m until they were stopped by the narrowing passage. The plan in Fig. 2 was made by Ruzicka, a
Postojna surveyor who kindly let me use it.

In the Canal des Dents [Podzemeljska Pivka] erosion has worn away the sloping strata between the
projecting “teeth” especially in the narrow Souriciére (Mouse Hole) passage. I know few places that better
explain the formation of underground river channels. Schmidl attributed the destruction of a partition that
separated pre-existing caves to the effect of hydrostatic pressure (pp. 133 and 198). It is more correct to say
that the stratification and angle of the rock allows the water to attack and corrode the rock little by little,
taking advantage of the natural fissures.
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On 16 September, with Krajger (replacing Ditrih), five workers and two boats (one Osgood and one of
wood), we made several more or less long advances on the river, interrupted by four obstructions (carrying
the two boats) in a large passage where the strata again took the form of the teeth of a comb. At about 800 m
from Otoska jama we were stopped by a large pool, a closed sump cluttered with wood and pieces of timber.
Fortunately Vilhar and Sibenik found a passage to the right, climbing an immense heap of debris coming
perhaps (by sideways slippage) from the doline called Koselivka* [UnSka KoliSevka]. With a thousand
problems and difficulties, which reminded me of the Salles-la-Source delta, we were able to carry Osgood
for 220 m through the almost impassable spaces through this chaos which evidently blocked the former
course of the Pivka and forced it [p.445] to make its way as a sump to the left. At the end of this passage
we came to a pool, the outlet from the sump (temperature: water 16°, air 14°). The debris had enabled us to
bypass the sump. It made us just as happy as when we cleared a way through in Tindoul de la Vayssiére!
Krajger and I continued alone along a beautiful passage for 100 m as far as a lake where a branching to
the left was an impassable waterfall, to the right an almost dry passage (used only by flood water) where
I stopped after 60 m, for it was six o’clock in the evening. We had been underground for nine hours and
shortage of food and light made us return the 1200 m to Otoska jama where we arrived relatively quickly
at ten o’clock. We found Putick and Kraus, for they had expected us to make the whole journey through to
Magdalenska jama.

It was from that shaft that we carried out our third attack on 20 September, Krajger and I with three
men. Putick, with his usual kindness, remained on the surface, in the rain, at the telephone, to keep us in-
formed of the state of the Pivka, enlarged by thunderstorms, which risked trapping us underground.

We see (in Chapter 29[=27]) the confusion produced between avens (Schacht, Jamas, Trichter) and
dolines (depressions or cloups, see p.433) of the Karst, as used by Austrian geologists and to what extremes
some of them go to generalise a theory of underground subsidence. I have already said (p. 306) that I con-
sider it impossible to classify holes in the ground according to their external aspect alone. According to me,
it is necessary to explore them to the bottom to be able to say whether they are the result of underground
subsidence or of surface actions.

For the moment I state simply that Magdalenska jama is a Jama, an aven in French, which opens in the
side, and not at the bottom of a great doline or, to be more precise, between two dolines. The section (Fig.5)
shows clearly that superficial erosion has enlarged to a depth of only 20 m a fracture in the ground which
has afterwards been hollowed out into a small cave. The walls bear clear evidence of chemical corrosion.
Towards the bottom there is nothing similar®. But then a hole, at least one metre square, allows a rope lad-
der to descend for another 36 m. In another fracture is an enormous cave of which the floor is formed, with-
out any possible doubt, by debris fallen from the roof. It is nothing other than a separation as at Reveillon,
before the roof collapses altogether leaving a hole open to the sky. Now, the slope of the debris, the width
and direction of the cave and the passage associated with it are such that | am very nearly convinced that
the Pivka already flowed there, coming perhaps either from the diversion discovered on 16 September 1893
or even from the new caves [Lepe jame] discovered in 1891 north of Kalvarija in Postojnska jama! In all
ways Magdalenska jama is a cave formed from the surface and joined to an incomplete collapse formed
underground. These two happenings joined together without combining and without causing a complete
collapse, rather similar to Combettes [in France] (see p. 329). Magdalenska jama shows [p.446] without any
doubt that several causes must have operated at the same time in this particular case. It was a synthesis.

The plan and sections avoid any need for me to describe in detail the passages leading from Magdalenska
jama.

At first there is a passage 150 m long and 10 to 15 m wide leading to the north-west which links with
a lower passage, just as big, containing the Pivka river. On 20 September, 1893 this was greatly enlarged
by the rains of the previous days and flowed so violently between the boulders in its bed that one could not
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dream of launching the canvas boat. Above it on the right side I could progress for only 50 m, to a violent
pool that could not be crossed on foot and where, after 25m, the water plunged for many metres. Seber told
me that he has been there at low water and found that the exit was an impassable sump. Exploration
of this part of the Pivka is not finished.

Going back, one finds in the main gallery a side passage heading south, broken up and obstructed with
debris, which after 210 m comes to the Pivka. Here too is a complete sump. This passage for the second
time allows us to bypass the impenetrable part of the river. It must be admitted that the Pivka shows a cer-
tain helpfulness by making it possible to bypass these sumps. For upstream the river is clear and Osgood
several times allows us to come to the foot of waterfalls. Our men carry the light canvas boat to the other
side of the fall and we have the pleasure, Krajger and I, of exploring the lake which we had reached four
days earlier, on 16 September.

The connection linked Magdalenska jama to Otoska jama.

In the branch passage which we had reached after only 60 m, we were stopped after 220 m: to the left
by debris from some doline (perhaps the same one that had blocked the bottom chamber of Magdalenska
jama); and to the right by a pool that we had not been able to explore because the roof is low and the water
was rising, making it necessary for us to return if we wished to avoid being trapped by the flood. — I am
almost certain that this diversion, where | had seen one metre of water more on 20 September than on the
16, reconnects with another nearby cave, Cerna jama [Crna jama] (see Fig. 2).

Our return was without incident. A terrible storm had struck Postojna, the rain never ceasing during the
whole day. The level of the Pivka rose visibly and our collaborators outside concluded, at nine o’clock in
the evening, that we had found shelter in the cave. It is certain that without the telephone they, knowing the
behaviour of the underground river, would not have authorised this 3 expedition which happily completed
the work of the first two.

It was lengthened about 2 km (1500 m discovered by Krajger, Ditrih and me: 500 m already known in
Magdalenska jama). The [p. 447] total length of Postonjska jama which now possesses 10 km of connect-
ed passages, thus makes it the longest cave known in Europe?, so beating its rival, the Aggtelek cave in
Hungary which has 8700 m of passages.

We now ask how Postojnska jama was formed and how the course of the Pivka evolved. The strata here
dips strongly to the north-west. This has had the effect of constantly lowering the river bed and moving it to-
wards the left until it meets another rift and necessarily enters the next joint until it meets another, lower rift.

Thus it is that the former points where the river entered are all to the right and above the present en-
trance which is the last on the left. Ferdinandova jama and its extensions are similarly to the right and above
the passage where the Pivka flows. The levels recorded during Schmid’s 1891 survey show this clearly.

Thus | agree with Schmidl that the Pivka formerly flowed through this part of the cave, which is now
dry and arranged for tourists. Lepe jame, too, (from their direction) are a former bed, either unfinished or
blocked by a collapse (which left its debris on the floor)?.

The magnificent Archduke John branch [Pisani rov], 500 m long and discovered in 1832, which is
the most easterly and least visited part of the cave, has a different character. It starts 4 m higher than the
main passage and its level seems to rise steadily, only to drop a little towards the end (as in Saint Marcel
in Ardeche). Not far from the [passage] entrance there is a circular vertical even in the roof, with traces of
erosion. At a height of 40 m, which can be reached by ladders and crampons, it becomes conical and narrow
— Krajger, Ditrih and others have been there without reaching the surface of the ground above. No doubt its
former entrance there is blocked by soil. In the past, like one or two others nearby, it has absorbed surface
water which enlarged a pre-existing fissure and continued [downwards] towards the great fissure below?.
Further on to the left and right [p.448], are several side passages which end in great heaps of rubble, the
result of roof collapse induced by water from the surface in the joints. The very end of this side passage is
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blocked by a similar accumulation, all near the Velika JerSanova doline® [see Fig.2]. I admit that this is the
result of external erosion and internal subsidence that has affected the Pisani rov passage.

It could be similar to the Mala JerSanova doline, close by, of which the eastern side has a small muddy
cave, Sguba jama, recently examined by Krajgher and his companions. It all leads to the conclusion that
Zguba jama, the two JerS§anova dolines, Pisani rov, its lateral collapses and vertical chimneys all form a sim-
ple tributary to the main cave (which is, according to Schmidl (pp. 100—102), 9.5 m lower than the bottom
of Pisani rov and draining the abundant surface water of today).

Some of the other side passages in Postojnska jama have the same appearance of being tributaries
that are now dry. The mass of immense boulders of the magnificent Calvarienberg [Kalvarija] (49 m high,
203 m long, 195m wide) is not the same [as the rubble heaps mentioned above], according to Schmidl.
Bramabiau [in France] shows us all these phenomena — vertical avens, lateral collapses and the drainage of
surface water. What we again see at Postojna confirms the universal law that fissures in the ground surface
provide the water that filters down.

Otoska jama also was formerly the mouth of a tributary and is evidently part of the drainage system. It
is interesting to note what disruption is caused where Otoska jama, Tartarus and the present course of the
Pivka all meet. In seeking the way beyond that towards the north-west there are many more collapses (the
Krajger Junction, the Belvedere in Otoska jama, etc. It seems even to have contributed to the making of
a doline, the true subsidence of Stara apnenca which Schmidl’s plan places between Tartarus and Otoska
jama, and beneath which a 70 m long tunnel is planned.

Thanks to this detailed examination and comparative study, Postojnska jama alone is sufficient to es-
tablish what cannot be denied concerning the origin of cavities in the ground in a single theory.

I strongly believe that in the Karst the phenomena of collapse is, more frequently than in the Causses
[of France], caused by the rivers here being more powerful.

Yet I do not hold the view that these pits are the result of a single action such as at Padirac and the caves
of Peureuse and le Balset. | certainly do not find dolines to have the shape of a blocked cone, as broad at the
bottom as at the top, to be such. Most dolines are funnel-shaped as at Bédes, the two Besaces, Vitarelles, the
Grande-Fosse and the Limousine pit. These are the best examples of dolines that I knew in France. Often, at
the bottom of a funnel-shaped doline, there is a Jama or shaft, like the Igue de Baou at Planagrézel (see pp.
303 and 335) [p. 449]. Kacna jama, near Trieste, is the best example of this (see later). It must be specially
noted that the dip of the strata and the outcrop of their joints greatly facilitate the flow of rainwater through
their joints and fissures. The mechanical and chemical action of erosion and corrosion breaks up and dis-
solves the limestone rock. By degrees it breaks apart sideways and even upwards to create an underground
river passage, breaking up the rock until the river passage emerges into the open air.

I believe, then, that vertical development or collapse is less common, even in the Karst, than lateral de-
velopment of passages. As for shafts or jamas, which are usually narrow, they are very numerous and result,
as in the Causses, in surface excavation, either mechanical (erosion) or chemical (corrosion). In Carniola, in
fact, it is their diameter that distinguishes between dolines, which are broad, and jamas, which are narrow.
It is by misunderstanding this simple distinction that there has been so much confusion on the subject. What
I have just said puts an end to this, I hope, since I recognize the correctness of all three theories of internal
collapse, external erosion and also external corrosion. As for the application of each of these, it depends on
the circumstances of each case. This will be further proved so by many examples.

1800 m north-west of the entrance of Postojnska jama and very near to the little Jerzanova is Jama-na-
Poti [Fig. 5] (568 m altitude, taken from my own barometer readings), a one metre wide hole in the middle
of a little forest road. It was discovered in 1889, at a place where it has been noted that the snow melts
more than elsewhere. The hole leads to an oblique passage following the angle of the strata, enlarged by
water entering it. This little cave has beautiful concretions. On the north-west side it is blocked by collapse

23



Fig.5  Jamana Poti
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debris, coming no doubt from the big doline nearby. Inside there are traces of a river bed, partly filled in.
The concretions and collapses have destroyed any communication with other caves nearby. The main the-
oretical interest in Jama-na-Poti is in the form of its entrance, a simple joint, little by little enlarged into a
cave. Here, too, external and internal corrosion are combined.

Crna Jjama (568 m) or the Black Cave (Magdalena Grotte of Schmidl), was, until 1816, the only cave
visited in this region. It seemed at that time to be both a swallow hole and a collapse doline, (20 m deep).
It is easy to descend. Schmidl stated that it was wrong to believe that the Pivka flowed there. He only ever
saw that the water there was still. [p. 450] He was mistaken. For a long time the people of Postojna and also
Kraus had seen flowing water there during floods and | was able to confirm its existence on 27 September
1893, after ten days of almost continuous rain.

Now Josef Vilhar has told me that he had found a new low passage in Crna jama, leading after 36 m of
crawling, to a large and beautiful channel full of water. During my visit the passage was filled to the roof
and impassable but, on the eastern side of the debris slope descending from the entrance above, a whole
river was flowing vigorously between the stones in several places and ran rapidly through about three quar-
ters of the Crna jama passages as shown in Fig. 2. Crna jama, in fact, forms a complete ring totalling about
500 m according to Schmidl. It appears that the collapse of the entrance has blocked the original course of
the river.

In the past the Pivka, as I have already said, once flowed through Lepe jame. Nowadays Crna jama is
no more than an overflow passage and the Vilhar gallery, which takes any excess water, is very probably a
prolongation of the diversion which I discovered between Otoska jama and Magdalenska jama. The relation
of topography and altitude between the two places (see figs. 2 and 3) indicates this a priori. And | have seen
this diversion to effectively fulfil its role as a supplementary overflow on 20 September 1893. The water
was 1 m higher than on the 16", before the rains. It remains to discover, at low water, the junction between
the Vilhar passage and my diversion.
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Fig. 6 Cross-section of the underground Pivka

250 m north-west of Crna jama is the Ruglovca [Fig. 6] (altitude 558 m) which, like Braunhie (in Lot)
or Fontlongue (Ardeche), is a vertical shaft 50 m or 60 m deep. It was explored on 7 November 1889 by
A. Lovrenci¢ and ended in a 20 m thick blockage of stones fallen from the surface. A current of air could
be detected.

350 m further on, Pivka jama (altitude 548 m and 65 m deep), explored for the first time by Schmidl
and Rudolf in 1852 and 1853, has been considered as a collapse doline up to now because of the size of its
opening (50 m by 30 m). It is not: it is enough for me to invoke the extreme fissuring of the ground and the
sectional view (Fig. 3) to prove that it is the product of superficial erosion at the side of an underground
river. The roof of the latter has not subsided into it: it has lateral fissures. It goes without saying that the river
is the Pivka (altitude 483 m). To the north one follows this flow (when the water is low) for 150 m (accord-
ing to the exact measurements I made on 15 September 1893 with Kraus and Putick) and not “150 klafter”
(284 m) as Schmidl had said. It continues as far as a large sump, preceded by several rocky fissures which
only water can penetrate as it breaks up the strata. The passage is 12 m to 20 m high and 20 m to 30 m wide.

Upstream the accessible length is much greater (550 m) according to the plan made by Szombathy in
1885. Schmidl had said 500 klafter (948 m), giving 1232 m in all. I saw Pivka jama on 15 and 27 September
1893, first completely dry and then in full flood; calm with a quiet stream the first time and tremendous with
a furious river the second. What must it have been like on that second date [p.457] where 8 days earlier I
had been in Osgood between Otoska jama and the diversion? I understand why underground exploration
proceeds so slowly on the Karst where the rivers present such frightening fury. | also understand why so
many support depots are used and how, after a series of repeated floods, more than one roof may collapse.
Schmidl, however, sees that Pivka jama is clearly not such a collapse. He thinks that the bottom of the orig-
inal chasm was close to the level of the cave’s interior and that the collapse of the separating partition has
produced the debris which links them now. It is thus that one needs to understand that most such collapses
(as at Rabanel) do not make complete perforation to the surface (as at Padirac). Schmidl has well described
Pivka jama as “a Tindoul de la Vayssiere of the second order”, not being so deep at 65 m.
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Quickly arriving at the bottom, I saw that there is, to the east, a closed basin 20 m to 30 m in diameter,
perhaps the head of an impassable sump by which it may discharge flood water from Crna jama where, until
now, no such place has been found. While on the west there is a debris mound, no doubt the bottom of the
one that blocks the bottom of Ruglov¢a® (Fig. 2). A judicious excavation would establish or re-establish a
communication that remains incomplete or else is non-existent®2. Suitable wooden stairs were made in 1885
(and repaired in 1893) in this beautiful Tindoul of Pivka jama.*

[p.452] 1200 m east of Pivka jama is Vodni dol, a vast depression where one would like to see a roof
collapse in that completely unknown part of the Pivka’s course ... Unfortunately, the fissures at the bottom
do not allow us to go down to rejoin the river.

It is the same with Mala KoliSevka, 1200 m north-east of Vodni dol, 150 m wide at the top and 60 m
to 70 m deep.

Going further to the north-east, 1600 m as the crow flies from Mala KoliSevka in the closed valley of
Planina, [is] one of the most characteristic poljes ... of the entire Karst. There, at an altitude of 453 m (58
m lower than where it sinks at Postojna), the Pivka returns to daylight [Fig. 7], large and majestic, at the
foot of an escarpment 70 m to 80 m high, from a magnificent arch (19 m high and 29 m long according to

Fig. 7

The Pivka, emerging
from Planinska jama
(phot. Seber)

Schmidl), more beautiful perhaps than those of Lison in the Jura and Reveillon in Lot. This is the cave of
Kleinhalsel** [Planinska jama], one of the marvels of the Karst.

Schmidl has recorded his exploration, extraordinarily daring, of this cave which, [p. 453] 450 m from
the entrance, divides into two branches, one to the west and one to the south [Fig. 8].

Following first the branch to the west, without noting its difficulties: after 2 km of meanders, boulder
heaps and cascades, all formidable obstacles, (not to mention the danger of floods) the happy expl