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The Deepest Karst Abysses of Georgia*

Kukuri Tsikarishvili

Vakhushti Bagrationi Institute of Geography of the lvane Javakhishvili Thilisi State
University

Akaki Naskidashvili

Akaki Tsereteli State University

At present there are 114 karst abysses on our planet with the depth of more than 1000 m. 21 out of them are
located in Spain, 17 - in Austria, 17 - in Italy, 9 - in Mexico, 9 - in Georgia, 9 - in Slovenia, 8 - in France,
etc. An absolute world record was established when the record depth of more than 2 km (2212 m) was
overcome in the Veryovkina Cave (Abkhazia, Georgia) on the limestone massif of Arabika.

On the territory of high mountainous Bzypi limestone massif there are two abysses with a depth of more than
1000 m (lllyuzia-Mezhonnogo-Snezhnaya, 1760 m and Shakhta Vjacheslav Pantjukhina, 1508 m), which are
listed among the deepest speleoobjects of the world and occupy respectively the 5™ and the 13" places.

The cave systems of Napra, Pionerskaja and Grafsky Proval (Bzypi ridge) approach the thousands of meters
threshold, the depth of which respectively are 970, 815, 770 m.

Key Words: Caves, abysses, speleology.

Introduction

There are few karst regions on the earth, which hydrogeological potential is more than 2000 m. As
it is turned out, there are great perspectives of deep penetration into the karst provinces of Mexico,
Indonesia, India, Georgia and Turkey. It is proved in our country, yet in 60s of the last century - in
the Arabika limestone massif (in the range of Gagra) number of deep mines and karst abysses
discovered and partly investigated by Georgian researchers [1, 2, 3].

A valuable contribution was made by the speleosections and amateur speleologists’ expeditionary
units of different cities of Russia and Ukraine (Voronezh, Dnepropetrovsk, Kiev, Krasnoyarsk,
Moscow, Novokuznetsk, Novosibirsk, St. - Petersburg, Simferopol, Tomsk, Cheliabinsk, etc.) to
the discovery and research of the deepest karst caves of Georgia. [4, 5, 6, 7, 8].

Research Data

As it is proved by studies, the limestone massifs of Bzipi and Arabika (Abkhazia, Georgia), on
which the world’s deepest abysses are formed, are clearly distinguished by the perspectives of
depth penetration (Fig.1).

Arabika limestone massif is located on the Gagra range in the carbonate rocks of the Jurassic age.
By speleo-researches point of view Arabika massif is one of the unique regions of the Earth and it
is supposed that until present there exist many still unknown deepest karst abysses and gigantic
cave systems in its bosom.

According to the depth of waters movement, complexity of hydrodinamical zones and exits of
floodwater underground rivers Arabika is a unique among the world’s karst regions of mountainous
areas (Fig. 2) [9, 10].

* The article presented here is of a review nature. Since the western part of the karst belt of Georgia
(territory of Apkhazeti) has been hidden for Georgian researchers for years, therefore, we rely on
the results of the observations of researchers conducted by foreign researchers on the limestone
massifs of Arabika and Bzipi.



ARABIKA Massif BZIPI massif
1. Krubera (Voronja) Cave (-2191 m) 6. Pionerskaya (-815m)
ja (K rala/ 7. Shakhta V. :

2. Ar k ] 1} F (-1508 m)
Genrikhova Bezdna) (<1110 m) 8. Napra (-956 m)

3. VLV Djukhina (-1275 m) . Miyuzia-© ya (-1753 m)

4. Zoou (-1090 m) 10. Mchishta (length >30 km)

5.Sarma (-1543 m) 11. Akhali Atoni Cave (3285m)

Fig. 1. Large cave - abysses location scheme on the
Bzipi and Arabika limestone massifs

Arabikskaja-
(Ruibishevskaja)

Fig. 2. Schematic geological section of Arabika massif and possible
directions of groundwater flow (Klimchouk, 2004)

Capacity of limestones, by which the Arabika massif is built, is more than 2200 m. The heavily
dissected limestones run below sea level even by a few hundred meters deep. In this case the
maximum depth of karsting of Arabika massif ranges within 1800-2500 m [11].

Out of 159 studied vertical caves 130 (82,3%) speleoobjects are of 100 meters deep, 21 (13,2%) —
from 101m to 500 m, 3 (1,9%) — from 501m to 1000 m and 5 (3.1%) of them are abysses of more
than 1000 m deep. These are the world's No 1 cave-abyss — the Veriovkina Cave (depth 2212 m),
Krubera (Voronia) — (2199 m), Sarma (1830 m), V.lljukhina System (1286 m), Arabikskaja
(Kuibyshevskaja/Genrikhova Bezdna) (1110 m) and Zoou Cave (Dzou) (1090 m) (see Table 1).

Krubera (Voronja) Cave, which is the one of them deepest caves on the earth, was discovered
firstly by the Georgian researchers in 1960 under the leadership of Prof. Levan Maruashvili, almost
up to 150 m depth. The expedition was of reconnoitering character and aimed at the registration of



karst abysses on the Arabika massif. Due to the events developed in Abkhazia, Georgian
researchers were not able to continue working in the cave. In spring of 2009 the united
speleoexpedition unit of CIS countries went down up to 2197 m depth in it.

By alternation of narrow corridors and smaller halls the abyss runs stepwise into the 150 m depth.
Early in the new century, expedition of the Ukrainian Speleo-Association (USA) resumed the
research of Krubera (\Voronja) abyss. Brilliantly trained and equipped teem achieved an impressive
success; they sank at a depth of 1710 m, by which the Krubera (Voronja) abyss came to a head of
the world's deepest karst abysses [12]. In October 2004, the same teem found the new branch in the
cave at a depth of 1790 m, which is represented by 1070 m long and 290 m deep series of narrow
exits with a different morphology and about 40 m deep wells. Newly discovered part of the abyss
was ended by a sandy siphon at a depth of 2080 m [13] (Kasian and Vash, 2004). The last point of
researched part is 2199 m and the depth penetration world record is again in Georgia (in the region
of Abkhazia).

The cave has numerous branches. One of them is "Genrikhovo Bezdna" (depth 895 m), which
joined the “Kuibyshevskaja” at a threshold of 965.

Table 1. Georgia’s karst abysses over 1000 meter deep (Morphometric data)

(21.08.2022)
Limestone | Height of the Total Total
No Cave name massif entrance a.s.l., depth, length,
m m m
1 Veryovkina Arabika 2309 2212 12700
2 Krubera (Voronja) Cave Arabika 2320 2199 16 058
3 Sarma Arabika 2200 1830 6370
Illyuzia-Mezhonnogo- Bzipi 1960-2000-
4 Snezhnaya 2390 1760 24 080
5 Shak_hta Yjacheslav Bzipi 1786 1508 5530
Pantjukhina
6 Vladimir V. lljukhina System | Arabika 2369 1286 5890
7 Moskovskaia Arabika 2300 1250 1800
g Arab?kskaja (Kuibyshevskaja/ | Arabika 2240 1110 3250
Genrikhova Bezdna)
9 Zoou Cave (Dzou) Arabika 2240 1090 6000

Very interesting is the abyss of is the abyss of *"Sarma', the entry of which is opening in the
south-eastern part of Arabika limestone massif between the peaks of Khirka, Zonti and “Utjug”, in
a so called "Triangle™.

The abyss has been found by the expedition teem of Irkutsk speleoclub "Arabika" in 1990. At this
time the reached depth made 260 m. Next year, intelligence spies sank into 360 m depth; in 1999 at
a depth of 100 m the so-called “New meander" was found, in which they sank into 350 m depth. In
the following year, sinking in the “New meander” was implemented at a depth of 650 m, which
was followed by a 250-meter gigantic well. In August 2001 was reached the 1100-meter threshold,
while after the two-week continuous attack the 1530- meter section was overcome.

Research works were stopped at a depth of 1830 m due to the almost insurmountable ruins. Total



bed length is of 6370 meters.

Sudden floods in the cave are frequent. In 1991 floods in the cave washed away the underground
camps located at the depths of 220 m and 240 m, and underground works have been hampered
again by a strong inundation in 2002 (according to the script of Al. Klimchouk, 15.02.2006).

"Sarma" keeps the 4th place in the list of the world's 1000 meter abysses so far.

In the upper part of Zhovekvara trough gorge at a height of 2300 m above sea level the entry of the
V. lljukhina Cave is opening, the upper part of which is formed in the light gray, small — grained
limestones of Upper Jurassic period. Direction of the exits coincides to the surface precipices
direction (10-400) at a depth of 180 m. The deeper sections (side branches of the main route at 280
and 620 m, 230 and 400 m depths) stretch along the precipice of 30-40°. The lower parts stretch in
parallel to the tectonic fault on the surface.

"Iljukhin" begins with two quite remote from each other entries (“Perovskaya” and “Volchya") and
is presented by the system of inclined-bottomed and deep mines. At a depth of 220 m the abyss is
splitting into four branches: two mines are blocked by ruins at a depth of 400 m and one — at a 290
m, and as for the main route, it ends by a siphon lake at a depth of 1286 m [14]. In the remote part
of the abyss there is a hall, a length of which reaches 250 m, width — 80 m and the ceiling height —
270 meters. Total length of cave is 5890 meters.

Into the "Tljukhin” the first constant flow (0.5 | / sec) occurs at a depth of 180 m and disappears in
the impassable precipice at a 287 meter. The second stream of M (0.5 | / sec) runs out at the depths
of 300 m and 540 m from the surface and disappears in a narrow precipice. There are many siphon
sections into the cave, the total length of which makes 110 meters [9].

In 1984 by the experiment was confirmed contact of the flowing stream with the Reprua River
(Gagra). With this the depth of Iljukhin — Reprua hydrogeological system made 2307 meters.
Napra-Mchishta water content system is the first in the Bzipi massif (2345 m), which is one of the
deepest in the world. Similar deep karst hydro systems are found only in Mexico (Cheve "-2 553
m) and China [15].

Arabikskaja-Kuibyshevskaja Cave system is opened at a height of 2055-2188 m above sea level
at a distance of 1, 5-2 km to the north of Gelgeluki settlement, in the Berchili range in the south-
eastern part of Ortabalagani trough gorge.

Quite complicated and cascade profile (of the wells and corridor sections) of the cave in the
lengthwise section indicates the essential role of block structures in cave morphogenesis. Wells and
mines formed along the vertical tectonic precipices are very well expressed in the intervals of O-
140, 190-430 and 680-790 m from the entry. It should be noted a giant hall of retort form (capacity,
about 1 million m®), which is unique by its height (271 m!) in the world’s similar karst caves [16].
This hall is developed in the axial line of Berchili anticline and coincides with the area of
precipices intense concentration. Caves’ important sub horizontal sections appear at 150th and
570th m depths and develop several quite gigantic halls. These are: the Kiev (circular shape) —
length =100 m, width —100 m, height — 80 m; National Academy of Sciences,:180-m, 70-80 m, 30-
50 m; Nikov: 100-m, 60 m and 50 m, respectively. But the abyss itself is closed by the impassable
precipice at a depth of 1110 m. Total length reaches 3250 meters.

The cave has numerous branches. One of them is “Genrikhova Bezdna” (depth 895 m) and may be
the Berchili (260 m) abyss as well, the entry of which is opening at a height of 2440 m above sea
level.

Entry of “Genrikhova Bezdna” starts with the narrow (0,4-0,5 m) and sharply inclined precipice in
the middle part of Ortabalagani trough gorge and after10-meter stage it moves into 120 m deep
precipice mines. The abyss by alternation of inclined corridors and very deep well systems was



extended down to the 780 m deep [17]. Kiev speleologists sank at a depth of 895 m into it after
widening narrow and impassable precipices and joined the Arabikskaja abyss at a threshold of 965
m.

In the north - eastern part of the Arabika limestone massif, in the vicinity of the site of “Dzou” at a
height of 2240 m above sea level the entry of Zoou Cave (Dzou) is opening. It is a very
complicated, inclined meandered system. Meanders and single deep wells begin from the
beginning; wells depths are from 10-15 meters down to 25-50 meters. At a depth of 900 m the
vertical well system is followed by the inclined -bottomed part, which is ended by ruined 200m
long hall at a depth of 1090 m. The height of the hall ceiling can not be observed and the total
length of the abyss reaches 6000 m. [18].

Bzipi high mountainous limestone massif is really a unique region of karst provinces of the
world. The massif has no analogue in the world according to scales of developments of karst
phenomena and perspectives of speleo-discoveries. Top plain of the massif is a real kingdom of
bare and hilly karst; it draws attention by the kar fields of different genesis and morphology, dense
network of karst funnels, relict gorges, entries of numerous snow-icy wells, deep mines and
abysses. The main parts of the reconnoitered caves are concentrated in the sub alpine and alpine
zones. It is notable the prevailing distribution of snowy wells of a small depth (less than 20 m),
amount of which by information available to us is more than 180. There are two 1000-meter
abysses (lllyuzia-Mezhonnogo-Snezhnaya, 1760 m and Shakhta Vjacheslav Pantjukhina, 1508 m)
on the territory of the massif, which occupy respectively the "honorable" 5™ and the 13" places in
the list of the deepest abysses of the world (Table 2).

Table 2. Worlds Deepest Caves Top ten (Bob Gulden - 21.08.2022)

Cave name Country State Height of Total Total
No the entrance | depth, length,
as.l,m m m
1 Veryovkina Georgia Abkhazia 2309 2212 12700
2 Krubera (Voronja) Cave | Georgia Abkhazia 2320 2199 16 058
3 Vishevsky-Boylok Uzbekistan | Uzbekistan 2033 25000
(Boybulog)
4 Sarma Georgia Abkhazia 2200 1830 6370
5 Illyuzia-Mezhonnogo- Georgia Abkhazia 1960-2000- 1760 24 080
Snezhnaya 2390
5 Gouff_re Mirolda/Lucien | France Hautt_e 1786 1733 13000
Bouclier Savoie
7 Lamprechtsofen Austria Leo_ganger 9369 1797 60000
Steinberge
3 Reseau Jean Bernard France Hautt_a 2300 1625 26685
Savoie
Torca del Cerro del Spain Asturias
9 Cuevon (T-33) Torca de 2240 1589 7060
las Saxifragas
10 | Hirlatzhohle Austria Dachstein 2240 1560 113550




There are many cases in the history of the world’s cave-abysses research, when the morphometric
data of speleoobjects increases with the junction to the system of unknown wells or mines located
at a higher or lower hypsometric thresholds. That has happened in the “Snezhnaya” (at a depth of

1190 m). In the “Mezhennogo” (2000 m above sea level), located 40 m higher from the entry (1960
m above sea level), after long and tiresome strikes traverse of Snezhnaya- Mezhennogo was
implemented. Depth of the abysses system made 1370 m, while the total width amounted to 24 km
[19].

Later, in the areas of M. Khipsta, in the “Illyuzia” Abyss, located higher (2390 m above sea level)
than the Snezhnaya-Mezhennogo entry, at a depth of 400 m beyond the holes hard to creep, totally
unexpectedly the speleologists got into the Snezhnaya-Mezhennogo Abyss [20]. Total depth of
cave system made 1760 meters and moved to 5" place in the world's deepest karst abysses list after
Sarma Cave [21]. "Snezhnaya" left behind the deepest karst abysses (Mirolda-1733 m;
Lamprechtsofen -depth 1727 m; Jean - Bernard-1625 m), which were considered for many years as
"an underground pole" of the world (see Table 2).

Entry of “Snezhnaya” is opening at a height of 1960 m above sea level on the bottom of "Brma"
gorge at its top part and the entry of “Mezhennogo” — at a height of 2000 m above sea level on the
slope of parallel ravine.

Main line of “Snezhnaya” consists of 5 large galleries, which in their turn, contain a number of
branches; the abyss is an extensive system of wells and mines, of which two-level 160 m deep
vertical section is notable [22, 23].

Inclined corridor filled by boulders runs down to the river with big waterfall, which joins the main
gallery of the Cave system at a depth of 680 m from the entry. The biggest cave hall is the Hall “X”
at a depth of 300 m from the surface, a length of which is more than 220 m, width —70 m and a
height — 50 m.

Mezhonnogo Cave consists of a pronounced vertical (down to 400 m depth) and horizontal parts,
which are connected with each other by the short corridors. Horizontal section of the abyss is
developed in the precipices of different direction. This part is characterized by storey, which is
expressed by different degrees in different districts. In one case the floors are separated by 10 m
thick rocks and in the second — the 2-3 m thick rocks [24].

Abysses are connected with each other at a depth of 630 m from the entry and create a very
complicated system. Cave system is closed by ruins at depths of 1335 m (from the entry of
Snezhnaya) and 1370 m (from the entry of Mezhonnogo).

Groundwater with numerous tributaries flows into the abyss, which are characterized by the levels
of strong fluctuations. Constant groundwater stream appears at a depth of 300 m. During the low-
flow period its debit is within 100 — 300 I/s, but during flood it increases more than 100 times. The
running stream through Mezhonnogo is of relatively small debit.

Speleological investigations [25] held in 1986-87 made it possible to identify the eastern branch
(Snezhnaya-Mchishta, depth —1930 m, length —30 km) of cavernous-karst hydrogeological system
of Mchishta in the depth of limestone massif of Bzipi (Abkhazia). In 1988 its northern branch
(Napra-Mchishta) was discovered, which experimentally proved to be the deepest (2345 m) karst
hydrogeological system of the Earth. Thus, in the depths of the Bzibi limestone massif there is a
cavernous system of the supreme class which is poorly investigated yet [26].

On the western slope of the Bzipi limestone massif, at a height of 1786 m above sea level the entry
of Shakhta Vjacheslav Pantjukhina is opened by the several meters deep narrow (0,5-0,7 m)
hole, the walls of which is treated by the melted snow waters. In the cave the four segments can be



clearly distinguished morphologically. The first of them covers the upper part of the cave of almost
600 m depth and is represented by the cascade wells and complicated system of deep stairs. There
are 15-16 wells and stairs in the mentioned section, the deepest of which reaches 107 m. The
second meandered and sloped-bottom section starts at the depth of 650" meter and continues up to
400 m. At the end of the corridor the 30 m deep well is continued by the third section, which has
the second section opposite direction on the plan. Its average width and height is respectively 3-4
and 15-20 m, the length reaches 300 m. At a depth of 800 m from the abyss entry begins the fourth
section of the cave, which in fact is presented by a 200 m deep well. At a depth of 1025 m it faces
the precipice filled up by the ruined material. In the summer of 1987, after the widening the
precipice, the record sinking into the abyss was implemented. By currently reached depth (1508 m)
the Shakhta Vjacheslav Pantjukhina closely approached the Reseau Jean Bernard (1625m). There is
a perspective of deeper sinking in it — the abyss has a horizontal bottom and the narrow corridor is
blocked with the siphon lake [27, 28].

The cave systems of Napra, Pionerskaja and Grafsky Proval (Bzypi ridge) are closely approached
to the thousands of meters threshold, the depth of which respectively are 956, 815 and 770 m [18].
Conclusions

Studies conducted until present not only confirmed the prognosis of Georgian researchers about the
truly great prospects of Speleology in our country [19, 29, 30, 31], but by the obtained results
Georgia strongly embedded among the countries with the first degree speleo-resources in the
world.
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