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KaH-u-Tym ssnsemcs o0Holi u3 Haubosee u3yyeHHbix OpesHuUx neujep-pyoHukos 8 CpedHeli Asuu. E€ ocobeHHo-
CMblo A8/1AeMCA covyemarue ecmecmseHHol newjepsl, ChopMuUpPOBAHHOU CePHOKUCTOMHbIM (pYOHbIM) KapPCMOoM, U 2u-
OpomepManbHO-MemacoMamuyecKo20 cepebpo-noaumMemaniuyecko2o mecmopoxoeHus. Hanuyue 6o2amoli cepebpo-
CBUHU0BOU pyObl NPUBIEKJIO Ye/i08eKa U 06YC/108UM0 pa3pabomky mecmopoxoeHus, HayuHas ¢ II-IIT 8s. H. 3. [luk
0006bI4U pyObl, CyOA N0 06UNUID apxeosio2uyecKux Haxo0oK, npuweéncs Ha IX-XI 8s. B HenocpedcmseHHol 6auzocmu
om neujepbi-pyoOHUKa 0B6HAPYXeHO nocesneHue CpeOHeBeK0BbIX 20pHAKOB, 00 CUX NOp He U3yYeHHOe apxeos0eamu.
B XI 8. pyOHUK b1 3a6pOLIeH U NULLb U3PeOKA NOCeLancs MecmHbIMu xumenamu. TauHcmaeHHble, 6eCKOHeYHble, 3a-
nymarHsle 06bEMHble 1AOUPUHMbI, MPAYHble 02POMHbIe YEPHbIE 3G/1bl U Nponacmu, obusiue scenpoHukarwedl 6ypoli
U YEpHOU NbIIU NOPOOUTU MHOXeCmBO Jle2eHO U C/TyX08 O COKPOBULLAX, OyXax, OpAKOHAX, cnpAmarHol bubnuomeke
TamepnaHa, nponaswiux u No2ubLUUX CMebYaKax U OCYKOEHHbIX npecmynHukax. llocne npucoedurerus KokaHockozo
xaHcmsa K Pocculickol umnepuu newepa-pyoHUK Cmana UHMEHCUBHO U3y4ambCA CHAYana aobumenamu-apxeoso-
2amu, a 3amem nNpogheccUOHANbHBIMU 2e0/102aMU, AKA0eMUYEeCKUMU SKCNeOuyuAaMU U omOeNbHbIMU YY4EHbIMU PA3HbIX
cneyuansHocmeli (apxeosnozus, kapcmosedeHue, NaseoHmoaoeus, buosoaus, xuponmeposoaus u dp.). leonozopas-
8e00YHble pabomsl Oblau ocywecmsneHsbi 8 1933-1935 u 1948-1950 22. u 3a8epuwuaUCy NPOMbILUIeHHOU 006bIYel
pyosl 8 1950-1955 22. [lo30Hee KaH-u-lym cman 06beKkmom MHO204UCTeHHbIX Cneseosoeudeckux, HayyHo-uccie-
008amMeNbCKUX, 2e0/1020-NOUCKOBbIX U PeBU3UOHHO-0UEHOYHbIX 3KCneduyud. JJaHHas cmambss nocsAueHa ucmopuu
uccnedosaHuli u pazpabomok neujepbi-pyoHuka. OHa codepxum Haubosee noaHylo 6ubnuozpaguio o Kau-u-fyme,
K020a-1u60 0ny6IUKOBAHHYIO.

Kniouesble cnoBa: Pepeara, Kan-u-lym, CpedHesexosbe, newjepa-pyoHuUK, apxeoo2us, 2e0/102Us, noaumMemar-
Jbl, cepebpo.
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TO THE HISTORY OF KAN-I-GUT CAVE MINE
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Kan-i-Gut is one of the most studied ancient cave mines in Central Asia. Its peculiarity is the combination of a
natural cave formed by sulfuric acid karst and a hydrothermal-metasomatic silver-polymetallic deposit. The presence
of rich silver-lead ore attracted man and led to the development of the deposit, starting from the 2"-3" centuries CE.
The peak of ore mining, according to the abundance of archaeological finds, fell on the 91—11* centuries. A settlement
of medieval miners, that has not yet been studied by archaeologists, was discovered in the immediate vicinity of the
cave mine. In the 11t century, the mine was abandoned and only occasionally visited by local inhabitants. Mysterious
endless, tangled 3D labyrinths, gloomy huge black halls and abysses, an abundance of all-pervading brown and black
dust gave rise to many legends and rumors of treasures, spirits, dragons, the hidden library of Tamerlane, the lost and
dead brave souls and convicted criminals. After the annexation of the Kokand Khanate to the Russian Empire, the cave
mine began to be intensively studied first by amateur archaeologists, and then by professional geologists, academic
expeditions and individual scientists of various specialties (archaeology, karstology, paleontology, biology, chiropter-
ology, etc.). Geological exploration work was carried out in 1933-1935 and 1948-1950 and ended with industrial
mining in 1950-1955. Later, Kan-i-Gut became the object of numerous caving, scientific research, prospecting and
revisory expeditions. The purpose of this article is to outline the history of the studies and developments of the cave
mine. It contains the most complete bibliography on Kan-i-Gut ever published.

Keywords: Ferghana, Kan-i-Gut, Middle Ages, cave mine, archaeology, geology, polymetals, silver.

Introduction and other publications, and in some speleological
Kan-i-Gut is one of the most explored cave  reports. At the same time, due to the fact that a
mines in Central Asia. Information about it is  number of publications, especially early ones, in
scattered in numerous publications, departmental  the late 19%"— early and mid-20™ centuries were
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made in local small editions, they became a bib-
liographic rarity. Geological reports are also scat-
tered among geological funds in Russia, Kyrgyz-
stan, Tajikistan, and Uzbekistan and none of the
archives has a complete set of them. It's worth to
note the fact that karstologists and speleologists
were not aware of many important works written
by exploration geologists and archaeologists. The
purpose of this article to put in chronological order
the material found and to light bibliographies of
studies concerning the cave. Also, we decided to
add data on popular books, chapters, articles, fic-
tion and documentary films about Kan-i-Gut. We
hope that the following information will be useful
not only for future scientific researchers but for
anybody who has a desire to understand this in-
credible cave mine.

A number of data about archaeological finds
(ceramics, chirags, tools, coins) in and near the
cave, the remains of medieval wooden supports of
an ancient mine, inscriptions on stone near the en-
trance to the cave and inside it, epochs of mining
activity are scattered in the scientific literature [1;
17; 18; 40; 41; 60-62; 68; 71; 74; 88; 114].

Biologists and parasitologists have published
a number of materials about Kan-i-Gut bats, their
parasites and ticks that parasitize other small
mammals of the cave mine area [8; 33-34; 44; 56;
78; 98-100].

The beginning of Common Era

There is no exact information about when the
mining of ore began in the Kan-i-Gut cave. The first
evidence of mining in the cave and in its immedi-
ate vicinity dates back to the 27-3" centuries CE.
Thus, archaeologists B.A. Litvinsky and E.A. Davi-
dovich of the Institute of History, Archeology and
Ethnography of the Academy of Sciences of the
Tajik SSR from Stalinabad were able to establish in
1952 that the mine had already been developed in
the epoch of the Kushan Empire. They described a
ceramic bowl from Kan-i-Gut, characteristic of the
Kushan period. It was made on a potter's wheel and
is close to the Kushan bowls from Khaidarkan [16,
p. 155-156].

On the surface, when examining the remains
of a mine settlement located immediately south of
the Main entrance, fragments of ceramics were col-
lected, presumably dated to the end of the slave-
holding epoch (4"-5% centuries CE) - the period of
the 5%-8 centuries CE [16, p. 182-183].

Fragments of ceramics of the 2"-3" centuries
CE were found in 1965 by Tashkent archaeologists
G.Ya. Dresvyanskaya and E.B. Pruger on ancient
rectangular ore hand picking sites with pieces of
raw ore stretching from the main entrance of the
cave [74, p. 38]. At the same time, academician
M.E. Masson believed that it is still unclear wheth-
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er ore was mined at that time, and if it was mined,
then to what extent.

Medival period (6"-12" CE)

Geologist A.F. Sosedko discovered in 1933
the remains of a mine settlement in the immedi-
ate vicinity to the south of the Kan-i-Gut cave
mine [111, p. 62-64; 112]. He collected numerous
fragments of ceramic pottery, chirags (oil lamps),
which, together with ceramics from the cave mine,
allowed the archaeologist M.E. Masson [74] attrib-
uted the time of the large-scale functioning of the
mine to the 8"-11% centuries CE.

A large collection of ceramics was collected
in 1952 by archaeologist B.A. Litvinsky within the
limits of the medieval mine settlement that once
existed in Zangur-Sai [60]. Glazed ceramics are at-
tributed to the 10"-11" centuries, and a signifi-
cant part of the remains of unglazed vessels to the
period of the 9™-12%™ centuries. Vessels decorated
in the upper half with parallel grooves (flutes) are
known since the 7%"-8% centuries, but are more
common in the 10%-12% centuries. One of the rims
of khums is typical for vessels of the 6*"-8™ centu-
ries [16, p. 182-183].

The finds of coins are important for dating the
epoch of the mine’s functioning. One of them was
found by V.E. von Egert, a member of the 1920 spe-
leoexpedition, at the foot of the second staircase of
the First Abyss (“the central passage” according to
Masson). This copper Samanid fels of Nuh ibn Nasr
(943-954 CE) was minted in 343 AH (954-955 CE)
[37; 71, p. 287; 74]. In 1934, the geologist 0.S. Vyal-
ov found a bronze Samanid dirhem-musayabi 10 me-
ters from the Main entrance to Kan-i-Gut [16, p. 183;
73]. In the dump of an ancient mine, a leather wal-
let with three bronze coins was also found, two of
which are dated [16, p. 183]. One of them was mint-
ed in Fergana on behalf of Nukh ibn Nasr in 340 AH
(951-952 CE), the second in Samarkand on behalf
of Ismail ibn Ahmed (892-907 CE) [15, p. 40-41].
Another copper coin was discovered in one of the
chambers of Kan-i-Gut by the master Barmin. It was
minted in the city of Ahsiket in Fergana by Akhmat
ibn Asad in 277 AH (890-891 CE) [18, p. 118].

According to Davidovich and Litvinsky [16],
archaeological materials and coin finds indicate
that the most significant scale of ore mining in
Kan-i-Gut occurred in the 9*"-10% centuries A.C.

Oblivion period (13™ century CE - 1880 CE)

The next part of the history of the Middle
Ages and modern times of Kan-i-Gut is covered
with a darkness of obscurity due to the lack of
manuscript and printed sources and the lack of
archaeological finds of this period. As P. Nazaroff
emphasized: “A rich and highly developed mining
industry had flourished in this place; the spot had
once teemed with life, and such a hive of indus-
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try as can be seen to-day in England and parts of
Belgium. Then suddenly all life ceased; something
happened and converted the flourishing industrial
district into a desert” [77, p. 188].

The ruins of stone miner houses around 150
years old were discovered by archaeologists about
one kilometer to the North of the cave in 1976 [88,
p- 231-232] but no any evidences were published.
The archaeologist V.M. Ploskikh from Beshkek con-
cluded that the Kokand people had continued to
mine ore through the end of 18" —beginning of
19* centuries CE based on finding 23 copper square
coins in one cave mine chamber in 1920. To us,
this find is an evidence of visiting the cave mine
by people, but not the proof of mining activity.
At least, the local Kyrgyz people from the village
(kishlak) still existed by the end of 19% century in
Zangur-Sai (gully) near Kan-i-Gut, never mention
such activity to M.C. Andreev and N.G. Mallitsky,
the first explorers of the cave mine [2; 68].

According to oral legends, during the Khuda-
yar Khan rule (1845-1858 and 1865-1867), capi-
tally punished criminals were sent into the cave
mine, and if they returned without any evidence
of treasure finds, they were killed on site [2; 72,
p. 56; 77].

The period of initial accumulation of
knowledge about the cave mine (1880-1932)

After the Russian conquest of the Khanate of
Kokand in 1876, the cave mine was repeatedly vis-
ited by Russians. The first known visit of the cave
was made by A.L Vilkins on August 18, 1880 [3,
P. 5; 64;112]. On January 12, 1881, he made a pres-
entation about the Kan-i-Gut and other caves of Is-
fara district at the annual meeting of the Turkestan
Branch of Imperial Society of Devotees of Natural
History, Anthropology and Ethnography [64; 123].

In 1893-1894, M.S. Andreev (fig. 1/1) ex-
plored one of the passages leading from the Main
entrance of Kan-i-Gut, and descended to the up-
per part of the First Abyss to the base of the first
staircase. He first published an explanation of the
name Kan-i-Gut and copied the inscription on a
stone near the cave, but the drawing of the inscrip-
tion was lost [2; 51, p. 148].

On February 26, 1896, M.S. Andreev demon-
strated a copy of the Arabic inscription on a stone
near the entrance of Kan-i-Gut at the meeting of
the Turkestan Circle of Devotees of Archaeology
[16, p. 11]. On behalf of the circle, M.S. Andreev
and N.G. Mallitsky (fig. 1/2) explored the Kan-i-Gut
cave on March 1896 [68], and on April 1, 1896, at the
meeting of the circle, they made a presentation on
results of a trip [13; 16, p. 11; 62, p. 200, 310].

In 1904, the mining engineer V.V. Trifonov
studied Kan-i-Gut for three days on the instruc-
tions of the Russian-Belgian Society [25, p. 2].
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In 1910, the geologist V.N. Veber [124, p. 172]
studied some passages of the cave to the depth
about 20 m, and performed the first topographic
mapping there, from Main entrance to the First
Abyss.

Before World War 1, the cave was visited by
naturalist, geologist and industrialist P.S. Nazarov
[16, p. 15; 74, p. 35; 13] (fig. 1/3). After explor-
ing the recesses of the cavern for two days he has
come to the conclusion that the cave is an ancient
mine where silver-lead, zink and gold ores were ex-
plored [77, p. 189]. No later prospecting work has
confirmed the presence of gold-bearing ore in Kan-
i-Gut.

In 1914, by the initiative of Prof. V.I. Verna-
dsky, the Radium Expedition of the Russian Im-
perial Academy of Sciences was conducted under
the supervision of Prof. A.A. Chernov [74; 103].
Geologists of the expedition, I.A. Preobrazhensky
(fig. 1/4) and D.I. Shcherbakov, performed geolog-
ical observations in the vicinity of the cave, devel-
oped the first schematic geological map and cross-
sections. They also discovered limestone thrusting
over conglomerates with friction breccia between
them, consisting of limestone and conglomerate
clasts [92]. In addition to the geological descrip-
tion of the cave, samples of host rocks, ores and
veins were collected to detect radioactive miner-
als. Widespread gypsum and black dust, consisting
of manganese and iron oxides, and the common
presence of brown ironstone with admixture of wad
were noted. All samples collected turned out to be
not radioactive or were only slightly radioactive
[92; 103]. D.I. Shcherbakov (fig. 1/5) and geolo-
gist S.P. Alexandrov made topographic map of the
cave from the Main entrance to the Second Abyss
[112], but it was never published.

AN Snesarev and A.N. Dementiev, partici-
pants in the Radium Expedition, carried out obser-
vations on the atmospheric electrical conductivity
in the “1st dark grotto, 7" and 10* widenings of
the cave” with the help of the Gerdien aspirator
on July 28 and 29, 1914 [92; 103]. They discovered
abnormally high ionization of the cave air but the
reason for this phenomenon remained unsolved
because no radioactive minerals were found [109].
It was stated that the possibility for the presence
of these radioactive substances could have been
present in the deeper unexplored layers (passages)
of the cave [103].

In 1915, some information about the Kan-i-
Gut cave was published in a speleological article by
J.-A. Castagné [13, p. 19-21]; no visitors explored
cave further the Second Abyss.

In 1918, mining engineer G.B. Leonov pub-
lished information about the richness of the Kan-i-
Gut ores in silver [59].
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In June 1920, the Turkestan government or-
ganized the Kanigut scientific expedition on the
initiative of E.S. Batenin [49] under leadership of
G.I. Bokiy. One of its tasks was to check rumors
about Tamerlane’s library hidden in the cave [89;
107, p. 69-70; 108, p. 39]. The expedition consist-
ed of geologist I.I. Bezdeka, engineer I1.G. Belov,
archaeologist B.E. von Egert, a chemist, a zoologist,
an entomologist, and a botanist [74; 120]. The ex-
pedition was guarded by a detachment of foot and
horse Red Army men with two machine guns.

Many archaeological artifacts (oil clay miner
lamps and fragments of clay vessels for mercury of
the 9th-10th centuries, copper coin of the 10th cen-
tury, etc.) and a full human skeleton with skin re-
mains were collected and transported in Tashkent.
For the collections, the former Turkestan People’s

Museum assigned a special hall, called “Kon-i-Guts-
kiy”, the first speleological exhibition hall in Rus-
sia [49; 72; 74, p. 36-37]. Bezdeka studied traces
of pickaxe work left by ancient miners on the walls
consisting of silver-bearing oxidized ores. He made
wax copies of marks imprinted with sharp points
of picks. A cave plan and profile was drawn up by
Belov and published by M.G. Popov [89].

From 1924 to 1926, the results of the Radium
Expedition of 1914 were published [92; 103; 109].

E.S. Batenin published the adventure novel
“The Diamond of Kon-i-Gut” in 1926 based on the
impressions of the Konigut expedition in 1920 [4].

In 1928, M.E. Masson published a description
of the copper coin which was found at the base
of the second ladder in the Second Abyss of the
cave [71].

Fig. 1. 1 — Prominent ethnographer and amateur archaeologist M.S. Andreev in Turkestan, 1915. Investigated Kan-i-Gut
in 1893-1894 and 1896; 2 — Geographer N.G. Mallitsky, photo 1902. Explored Kan-i-Gut with Andreev in 1896;

3 — P.S. Nazarov, Tashkent industrialist, geologist and naturalist. Examined Kan-i-Gut before the First World War;

4 - Laboratory assistant (later geologist, Doctor Sciences, Professor) I.A. Preobrazhensky in the laboratory, 1910.
Studied Kan-i-Gut in 1914 as part of the Radium Expedition; 5 — Geologists D.I. Shcherbakov (third from left) and

A.F. Sosedko (far right) at the Tuya-Muyun radium mine in Kyrgyzstan, 1924; 6 — Geologist A.F. Sosedko, in the center,
Kyzylkum, 1932. Studied Kan-i-Gut in 1933; 7 — V.I. Smirnov: Academician, Doctor of Sciences, Professor, leader of
Soviet economic geologists. As a graduate student, he participated in the study of Kan-i-Gut in 1934-1935

Puc. 1. 1 - Boigatowmiics atHorpad u apxeonor-ntobutens M.C. Augpees B TypkectaHe, 1915 r. Uccnepgosan Kau-u-Tyt
B 1893-1894 1 1896 rr.; 2 — reorpad H.I. Mannuukuin, doto 1902 r. Wccnegosan KaH-u-lyt c AHgpeesbim B 1896 T.;

3 - M1.C. HazapoB, npoMbilwneHHUK, reonor 1 Hatypanuct. 06cnenosan Kax-u-Iyt nepeg MNepsoit MUpoBOi BOMHOIA;

4 — nabopaHT (BNOCNeACTBUM reonior, A.r.-M.H., npoteccop) N.A. MpeobpaxeHckuii B nabopatopuu, 1910 r. N3yyan
KaH-u-Tyt B 1914 r. B coctaBe PagueBoii akcneanuuu; 5 — reonoru [.W. WWep6akos (tpetuit cnesa) u A.®. Cocepko
(kpaitHuii cnpasa) Ha Tos-MytoHckom paguesom pyaHuke B Kuprusuu, 1924 r.; 6 — reonor A.®. Cocefiko, B LeHTpe,
Kbi3binkymsl, 1932 r. U3yyan Kan-u-Tyt B 1933 r.; 7 — B.. CMupHOB: akagemuk, A.r.-M.H, npodeccop, NMaep COBETCKUX
reonoros-pygHuKoB. byayun acnupaHTtom, B 1934-1935 rr. yyactsoBan B uyyeHuun Kan-n-lyta
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From 1928 to 1931, A.V. Moskvin, a researcher
from the Petrographic Institute of Academy of Sci-
ences of the USSR in Moscow, studied accumula-
tions of ferruginous slags representing traces of an
ancient metallurgical activity in different parts of
the Alai and Turkestan Ranges. Petrography and
chemical composition of slags discovered near
Kan-i-Gut were also studied. Moskvin concluded
that the Kan-i-Gut mine served “in due time as a
small centre of an iron ore industry” [76]. A perma-
nent presence of manganese, of which the quan-
tity sometimes reaches abnormally high levels, is a
characteristic feature of the Kan-i-Gut's slag.

The period of geological exploration and
industrial exploitation (1933-1955)

It should be noted that geoscientific crews
and geological exploration parties during the ex-
ploration of the deposit (1933-1951) wrote its
name as “Kon-i-Gut”. In contrast, since the begin-
ning of industrial production, the mine has been
called “Kan-i-Gut” again, as it was before 1920.

In 1933, the Geochemical party of the Tajik-
Pamir Expedition of the Academy of Sciences of the
USSR under the leadership of geologist A.F. Sosed-
ko (fig. 1/6) was working in the cave as a part of
reconnaissance mineral exploration for lead, beryl
and tin in the Turkestan Range [125]. He made
a report on the results of field work at a confer-
ence on October 25-28, 1933 in Stalinabad (now
Dushanbe) and published a schematic plan of the
cave mine and lithological map of surrounding
area [111, p. 62]. In contrast with the conclusions
of D.I. Shcherbakov [103] and I.A. Preobrazhensky
[92] that the cave was an ironstone mine and Kon-
i-Gut had no potential to be a minable ore deposit,
Sosedko came to an inference, that Kon-i-Gut was
primarily a silver-lead deposit and a still presently
very promising one [111]. Besides, he discovered
remnants of a medieval mining settlement [16;
111; 112].

In 1934, from July 10 to October 31, the Sre-
dazgeohydrogeodesy Trust, under an agreement
with the Kansai mining administration of Ka-
zpolimetall Trust, organized a geological prospect-
ing party under the leadership of I.V. Dyugaev. It
conducted a resource evaluation of the Kon-i-Gut
deposit and a reconnaissance mineral exploration
of the surrounding area. Geology, tectonics, ore
mineralization, and ore characteristics in separate
cave passages and chambers were studied [25; 54,
p. 341-360]. Dyugaev concluded that the ores of
Kon-i-Gut were formed during the Upper Paleozoic
[94]. That same summer Prof. V.M. Kreiter and the
graduate sydent V.I. Smirnov (fig. 1/7) from the Ore
crew of the Tajik-Pamir Expedition of the Academy
of Sciences of the USSR performed short field work
in the cave mine [107; 108]. Geologist 0.S. Vyalov
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found a medieval bronze coin 10 m from the Main
entrance to the cave [16; 73].

The activities for the study of the Kon-i-Gut
deposit were covered in newspaper and magazine
articles in Isfara [110], Tashkent [45; 47; 112; 125],
Leningrad [48], and New York [19].

In 1935, the Ore crew of the Tajik-Pamir Ex-
pedition of the USSR Academy of Sciences under
the leadership of Prof. V.M. Kreiter, with the par-
ticipation of geologist I.V. Dyugaev retested the
Kon-i-Gut ores [54, p. 358]. Kreiter discussed the
industrial prospects of Kon-i-Gut deposit in series
of publications [52-55].

In 1937, V.M. Kreiter and V.I. Smirnov [54,
p. 362] published a plan of the cave, compiled by
P.Ya. Slezkov, Chirkin and I.V. Dyugaev in 1934 [25,
p. 5]. Geologist A.V. Purkin from Tashkent made a
revisory trip to the Kon-i-Gut deposit [82, p. 4].

A popular science book containing a chapter
on Kon-i-Gut, published in 1941 with a circulation
of ten thousand copies [11, p. 165-170].

In the summer of 1943, paleontological exca-
vations in the cave were performed by a field crew
from the Paleontological Institute of the Academy
of Sciences of the USSR, Moscow, under the leader-
ship of N.I. Burchak-Abramovich [10].

In 1945, geologists A.V. Purkin and V.V. Mer-
enkov of Sredaztsvetmetrazvedka Trust carried out
prospecting work for polymetals in the Kon-i-Gut
area [75; 82].

In 1946, the cave mine was visited by karstol-
ogist and geographer N.A. Gvozdetsky from Mos-
cow State University during his studies of karst in
Central Asia [37, p. 146-147; 38, p. 180].

From 1948 to 1951, the Kon-i-Gutskaya Geo-
logical Exploration Party of the Sredazmetrazvedka
Trust (Tashkent, Uzbek SSR) implemented geologi-
cal exploration work on the Kon-i-Gut silver-poly-
metallic deposit under the supervision of the ge-
ologist V.N. Petrov (fig. 2). Adits and drifts with a
total length of 462 m were driven into the ancient
cave mine. Topographic map of the cave and an-
cient mine was done by surveyor A.K. Bul'onkov
(fig. 3/1,3/2,3/3). The geological survey was com-
pleted over an area of 5 km? at a 1:5000 scale and
over an area of 6 km? at a 1:1000 scale. Detailed
morphology of the cave mine passages and ore bod-
ies description, mineralogy and local hydrogeology
characterization, ore resource evaluation and re-
serve definition were also completed [83-87].

In 1949, the geophysical group of the, on the
instructions of the Sredaztsvetmetrazvedka Trust,
studied the radioactivity of the rocks and ores of
Kon-i-Gut. No significant concentrations of radio-
active minerals were found [29; 36].

In 1950, the geophysical crew of the Complex
Geological Prospecting Expedition of the Sredazts-
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vetmetrazvedka Trust continued the study of the
radioactivity of rocks and ores of Kon-i-Gut under
the leadership of V. Davydov [29; 43].

In May 1951, a visiting session of the All-Un-
ion Committee for Reserves of Mineral Resources
approved the reserves of the Kon-i-Gut polymetal-
lic deposit.

S.A. Ostroglyadov, the chief engineer of the
Kan-i-Gut Mine, handed over the iron fetters found
during the dismantling of the ancient passageway
in the cave mine to the Osh Museum [16, p. 181].

In 1953, the Kan-i-Gut cave was described in
the popular book “Caves” by F.D. Bubleynikov [12,
p. 59-61], published with a circulation of 50 thou-
sand copies.

In 1954, B.A. Litvinsky from the Institute of
History, Archeology and Ethnography of the Acad-
emy of Sciences of the Tajik SSR, Stalinabad (now
Dushanbe) conducted reconnaissance archaeo-
logical field work in the vicinity of Kan-i-Gut [60,
p. 120].

From 1950 to 1955 construction and opera-
tion of the Kan-i-Gut Mine and related geological
exploration and reconnaissance work were carried
out on the surrounding territory [80; 104-106].
From 1950 to 1954, the mine was operated by the
Soyuzsvinetsrazvedka Trust, and from 1954 to 1955
by the Kansai Polymetallic Combine.

In 1955, the exploration and production
shaft no. 1 (fig. 3/4) reached the third (the low-
est) level (1,471 m a. s. 1.). At 1,490 m a. s. 1,
underground waters were encountered. Below,
mining operations slowed down sharply due to
a fairly significant water inflow (100-200 m® per
hour) and the lack of necessary equipment and

electricity to pump water. Since August 12, 1955,
the bottom of the shaft no. 1 and the third level
have been flooded. The Kan-i-Gut Mine was put
on wet conservation from January 1, 1956 by Or-
der of the Minister of Non-Ferrous Metallurgy of
the USSR no. 594 of December 21, 1955 due to the
lack of sufficient proven reserves and significant
financial losses [80].

In the summer of 1955, the team from the
Geological Institute of the Academy of Sciences of
the USSR carried out studies on the topic of «The
history and origin of development of geological
knowledge in Middle Asia in ancient times and Mid-
dle Ages». One of the results was a large collection
of mine tools and other objects of material culture,
numbering around 1000 items. Among other medi-
eval mining sites, the Kan-i-Gut cave mine was also
studied [41].

The period of further study by scientists,
geologists and cavers (1956 —now)

In 1957, geochemist N.A. Ozerova from the
Institute of Geology of Ore Deposits (IGEM) of the
Academy of Sciences of the USSR, Moscow, stud-
ied geochemistry of the Kan-i-Gut ores. According
to her data, tin is sporadically present in ores and
minerals. Some ore samples contain nx0.01 % tin,
sphalerite samples have up to 0.1 % tin [81].

In 1965, archaeologists G.Ya. Dresvyanskaya
and E.V. Pruger from Tashkent studied traces of
medieval mining activities in the vicinity of Kan-
i-Gut. They found remains of unroasted ore dumps
and also ceramic fragments of the 27-3% centu-
ries [74].

On August 22-23, 1965, the cavers of an expe-
dition of the Moscow State University speleo club

Fig. 2. 1 — Geologist V.N. Petrov, who led the exploration of the Kan-i-Gut deposit in 1948-1952; 2 — V.N. Petrov
and the collectors on the way to Kan-i-Gut, 1949

Puc. 2. 1 - Teonor B.H. MNeTpos, pykoBoAMBLLMIA pa3BeaKo MeCcTOpoxaeHus B 1948-1952 rr.; 2 — B.H. lNeTpos

1 Konnektopsl Ha nyTu B KaH-u-Tyt, 1949 r.
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under leadership V. Galactionov explored the cave
mine. They surveyed deep passages below the bot-
toms of the First and Second Abysses and galleries
of the Left Passage. The description of surveyed
part was made also [35].

In 1967, geologist K.E. Kalmurzaev from the
Institute of Geology of the Academy of Sciences of
the Kyrgyz SSR, collected Lower Cambrian trilobites
on the left side of the Kanigut Sai [42, p. 61] and
mineralogist K.K. Kurmanaliev (fig. 3/5) from the
same Institute in the late 1960s studied geochem-
istry of lead, mercury, antimony and rare elements
in sulphide minerals and ores of Kan-i-Gut [57; 58].

In 1970, a popular book about the caves of
Kyrgyzstan was published by writer L.B. Dyady-
uchenko, one of the chapters of which is dedicated
to Kan-i-Gut [24, p. 20-37].

In July 1972, the expedition of the speleo
club “Cyclops”, Lviv, Ukraine and the Polish club
“Dewiator” took place [95].

From 1972 to 1974, cave mine surveys and
studies were done by the Speleological crew from

the Geological Survey of the Kirghiz SSR [96]. Sur-
veyed length of the cave mine at that time was
about 5 km [97].

In 1976, archaeologist V.M. Ploskikh, with
colleagues, visited the cave and surrounding area
as a part of preparation for the archaeological map
of Kirgizia [88].

In 1977, archaeologist and numismatist
E.A. Davidovich published the description of the
Samanid copper coin which was found in one of the
chambers of the Kan-i-Gut Mine [18].

In the seventies, the bats and their ectopara-
sites from Kan-i-Gut were studied by S.N. Rybin
[98-100].

From 1981 to 1985, the Geophysical party of
the Middle Asian Geological Exploration Enter-
prise from Kansai, Tajik SSR, conducted the audit
appraisal work in the Kan-i-Gut area, accompanied
by electrical profiling above the cave and detailed
sampling of the cave walls for creating a model of
vertical geochemical variability and erosional trun-
cation evaluation of the deposit [113].

Fig. 3. 1 — The Main entrance of Kan-i-Gut. Mine surveyor A.K. Bul'onkov under the inscription on the wall, carved

as a sign of the completion of the topographic survey of the ancient cave mine; 2 — Surveyor A.K. Bul'onkov, kipregel
survey near the entrance to the adit no. 1, July 1951. He made a complete theodolite survey of Kan-i-Gut in 1949-
1950; 3 — Mine surveyor A.K. Bul'onkov with Tajik workers, 1951; 4 — Laying of the exploration and production shaft
no. 1, March 1951. The Main entrance of Kan-i-Gut is on the left; 5 — Mineralogist K.K. Kurmanaliev, Institute of Geolo-
gy, Academy of Science of Kirgiz SSR, Frunze. Studied mineralogy and geochemistry of the Kan-i-Gut ores in the 1960s

Puc. 3. 1 - masHbiit Bxog KaH-u-Tyta. Mapkuweiigep A.K. bynboHKOB Noj HaANUChIO HA CTEHE, BbIZONONEHHON 3yOUIOM
B 3HaK 3aBepLUEHMA TONOCHEMKM peBHEN nellepbl-pynHUKa; 2 — mapklweiaep A.K. bynboHKOB, CbEMKa Kunperenem
pagom c BxogoMm B wrosbHio N 1, nonb 1951 r. Coenan nonHyto TeogonutHyo cbemKky KaH-u-fyta 8 1949-1950 rr.;

3 — mapkweiigep A.K. BynboHKOB ¢ pabounmu-Tafkukamu, 1951 r.; 4 — 3aknafika pa3BefoYHO-3KCNIyaTaLUoHHOI
waxtbl N¢ 1, mapt 1951 r. Cnesa MmasHeiii Bxog KaH-u-lyta; 5 — muHepanor K.K. Kypmananues, WHcTuTyT reonorun

AH Kuprusckoit CCP, r. ®pyH3e. 3yyan munepanoruio n reoxumuto pya Kav-u-lfyra 8 1960-x rr.
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In 1986, geomorphologist G.N. Pshenin pro-
posed the Late Carboniferous-Early Triassic age of
the karst cavities of the mountain Ferghana, in-
cluding the Kan-i-Gut cave [93, p. 80].

During June 2-10, 1987, a speleoexpedition
was carried out from the city of Ferghana (leader
V.L. Ogudin, head of the Department of regional
Muzeum of Local Lore). Scientific program includ-
ed: medical and biological examination of cavers
(physician G. Khvastunov); psychological testing
of participants (psychologist R. Ablimichetov);
topographic and archaeological surveys; measure-
ments of the temperature and humidity of the cave
air; collecting insects in the vicinity of the cave
mine (entomologist A. Dvoinikov). Archaeologist
G.P. Ivanov discovered six ancient graves on the
surface and excavated one of them [39; 63].

In July 1987, the bats were studied in Kan-
i-Gut by parasitologist S.N. Rybin from the city
of Osh, Kirghiz SSR, and biologists I. Horac¢ek and
J. Cerveny from the city of Praha, Czechoslova-
kia [101].

In 1988, the Alai Geophysical party, the town
of Pulgon, Kirghiz SSR, performed Vertical Electri-
cal Sounding across the Kan-i-Gut deposit with the
AB length of 8 km (V.I. Belousov, personal commu-
nication, 2013).

On May 17-18, 1990, skeletal remnants origi-
nating from eagle owl pellets were collected and
studied from a daytime roosting location within a
cave mine 5-10 m away from the entrance [78].

In 1990, S. Dudushvili and V.N. Mikhailev pub-
lished an incomplete plan and section of Kan-i-Gut
in the chapter “Kan and Gut — the cave of secrets”
in the popular science book “In the labyrinths of
the Heavenly Mountains” [22].

A very comprehensive study of the Kan-i-Gut
deposit was conducted by the Khaidarkan Geo-
logical Exploration Party of the South Kyrgyz Geo-
logical Enterprise from Osh, Kirgizia from 1989 to
1992 [65].

In 1999, G.M. Maximov published the results
of caving expedition conducted in February 1984
by the Speleo Club “Cascade” from Novosibirsk
State University [67].

In 2000-2001, a schematic projection of the
Kan-i-Gut cave and the adits opening it on a verti-
cal plane was published by V.N. Dublyansky [20;
21], but the source of the information was not
specified.

In 2003, a speleologist V.E. Reis wrote a chap-
ter on the cave mine in the monograph about geo-
logical nature reserves of Kyrgyzstan [50].

In 2004, a web site devoted to the Kan-i-Gut
cave mine was created by V.V. Tsibanov [115].

From April 20 to May 20, 2006, an internation-
al caving expedition (Kyrgyzstan, Russia, Germany)
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was organized by the Foundation for the Preserva-
tion and Exploration of Caves, Bishkek, Kyrgyzstan,
under the leadership of S.D. Dudashvili [90].

In October 2008, the TV program “Silver City”,
addressed to the Kan-i-Gut Mine, was filmed in the
series “Seekers” on the First Channel of Russian
television [46; 102].

In March 2009, a caving expedition “Kan-i-Gut
40 years later” was held by Moscow and Bishkek
cavers under the leadership of V.V. Tsibanov [116].

Preliminary data on the study of Kan-i-Gut on
the basis of literary and archival geological and ge-
ophysical data were published in 2012-2013 [27-
29]. Also, the analysis of the modern morphology
of the cave mine, which was dramatically changed
by the mining operations of 1951-1955 and by
subsequent collapses, was carried out [117]. In
2013, V.L. Ogudin published an extensive chapter
on Kan-i-Gut in the book “The Third Tier of the
Universe, or the cult caves of Ferghana” [79], con-
taining an esoteric interpretation of the medieval
text attributed by many to Avicenna.

During April 4-20, 2014, the international
speleological expedition (Russia, Kyrgyzstan, Ta-
jikistan) was organized by the Foundation for the
Preservation and Exploration of Caves, Bishkek,
Kyrgyzstan, and Karst Research Inc., Alberta,
Canada. The research team consisted of geosci-
entists E.P. Bazarova (mineralogy of secondary
formations), V.I. Belousov (stratigraphy, tectonic
structure of the cave site), A.A. Semikolennykh
(pedology, mineralogy, microclimate and radioac-
tivity) and A.S. Dudashvili (coordination and logis-
tics), biologists (chiropterologists) T. K. Khabilov,
D.A. Tajibayeva and A.P. Shumkina (study of bats),
cavers V.V. Tsibanov, I.A. Otmakhov (topographic
survey), and A.V. Markov [30; 118; 119].

Based on the materials of the expedition, a se-
ries of scientific articles and conference abstracts
on bats, mineralogy and geochemistry of second-
ary deposits were published [5-7; 44; 70; 91].

In 2015, from August 28 to September 11,
the international speleological expedition (Russia,
Kyrgyzstan, Canada) was organized by Karst Re-
search Inc., Alberta, Canada, under the leadership
of A.G. Filippov. Observations of karst manifesta-
tions, the morphology of collapses within the cave
mine, secondary formations, and temperatures of
the underground atmosphere were continued, mi-
crofossil samples of host rocks were collected, and
radon concentrations were measured in different
parts of the cave mine [31].

From August 25 to September 11, 2017, in-
ternational speleological expedition Speleoz-
istan-2017 (France, Kyrgyzstan, USA, Italy, Belgium,
Great Britain) was organized by the Foundation for
the Preservation and Exploration of Caves, Bishkek,
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Kyrgyzstan, under the direction of F. Guillot,
France. The released report contains chapters on
cave mine description (F. Guillot), 3D plotting, top-
ographic map (J.-P. Bartholeyns, F. Guillot, J. Fou-
quet, J. Camplo), archaeology (L. Martin), shafts
70 m (P3LI Ne1) and 25 m (shaft Ne2) description
(D. Langlois), thermal imaging (D. Langlois), Ra-
dioactivity (D. Langlois), geology (T.B. Walker),
medical report (F. Guillot) [26].

In 2017, an interview with the surveyor
Bul'onkov, who conducted a topographical survey
of the cave mine in 1949-1950, was published [32],
and the memoirs of N.V. Petrov about the mining
town of Kon-i-Gut in 1949-1952 were released in
2018 [121].

Discussion

In the entire history of the study of Kan-i-
Gut, only three archaeologists have explored this
dungeon for a considerable length, namely: von
Egert in 1920 [74], G.P. Ivanov in 1987 [63] and
M. Lucas in 2017 [26]. The most complete under-
ground collections were made by von Egert, but, un-
fortunately, they are still only partially published
[60; 71]. According to M. Lucas, the participants
of the Speleozistan-2017 expedition collected in
the cave mine only fragments of ceramics no older
than the 11 - 12% centuries C.E. Archaeological
excavations or fixation of finds in the cave mine
have never been carried out. Other archaeologists
(B.A. Litvinsky, G.Ya, Dresvyanskaya, E.B. Pruger,
V.M. Ploskikh) focused on observing and collecting
artifacts on the surface.

Geologist A.F. Sosedko discovered the re-
mains of six foundations of the disappeared small
buildings of an ancient mine settlement in Rudny
Sai, at a distance of 50 to 90 m south and south-
west of the Main Entrance [111]. Near one of the
foundations, he dug a trench that revealed an an-
cient garbage pit, rich in ash, bird, sheep and horse
bones and archaeological artifacts attributed by
the archaeologist M.E. Masson to the 8%, 9%, 10"
and 11" centuries C.E. [112]. Traces of ancient
structures were also found opposite the cave mine
on the eastern bank of the Zangur-Sai and 300-
400 m to the south. Later, in 1949, when the adit
no. 1 was driven into the western bank of the Zan-
gur-Sai, the stonework of the foundation of an an-
cient building was uncovered, 40 m below the Main
Entrance of Kan-i-Gut [83; 84; 86]. We tried to find
this foundation but without success. Most likely, it
was destroyed during the construction of the adit.

In addition to the remains of ancient build-
ings, Sosedko mapped 25 ancient workings
(trenches, dug holes) that exposed outcrops of
oxidized ores on the bare surface of limestones
[112]. During detailed exploration of the deposit
in 1948-1950, 45 such workings were recorded [84;
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86]. It is possible that some of them are buried en-
trances to the cave mine.

Despite the fact that there are many maps of
both the ancient cave mine Kan-i-Gut and under-
ground workings of 1949-1955, made in the 20%™
century, most of them are now of little use, or rath-
er, can be used only partially. There are two reasons
for this. One of them is that during the excavation
of underground mine workings in 1949-1955,
a huge amount of chipped rock was poured into the
pre-existing cavities of the ancient cave mine that
they crossed. As a result, some ancient passages
were filled, the First Abyss and the Giant Labyrinth
were separated, steeply inclined passages under
the bottom of the First Abyss and under the lower
section of the Bottom of the Second Abyss disap-
peared, the volume of the First Abyss itself greatly
decreased, etc.

The second reason is the significant collapse
that occurred, probably under the influence of
earthquakes in areas where the rocks are weakened
by the latest mine workings. Thus, impressive col-
lapses occurred in the area of the Vestibul’ and ad-
jacent parts, which completely changed the mor-
phology of this part of the ancient cave mine. As
a result, the maps of I.G. Belov (year 1920), I.V. Du-
gaev (year 1935) and A.K. Bul'onkov (year 1950)
for this part of the cave mine do not correspond
at all to the current configuration of the passages.
The Passages with Skeletons, the Dextral Passage
have disappeared, a hole gapes in the place of the
grotto Hall as a result of the collapse of the deeper
chambers no. 20 and no. 21, etc.

Over the past 120 years, numerous geological
and speleological expeditions have been carried
out to study Kan-i-Gut, but no karstological and
speleogenetic observations have been published.
Geologist and speleologist V.E. Reis, who explored
the cave mine in 1972-1974, estimated the length
of the karst passages at 500 m with the length of
the artificial workings at 4.5 km, i.e. 10 % of the
surveyed passages [97]. But neither he nor the
best expert on Kan-i-Gut, geologist V.N. Petrov,
went into the details of the karstological descrip-
tion. Petrov only briefly noted the areas of distri-
bution of karst passages [84, 86].

Facts on the configuration of ore bodies pub-
lished by mining geologists [54; 111] and con-
firmed by our observations of the morphology of
voids in limestone in 2015, allow us to assert that
the karst cavities of Kan-i-Gut were formed in two
different phases, separated by an interval of many
tens of millions of years. The first phase is pre-
ore, during which steeply inclined tube-shaped,
branching cavities of hypogenic karst with a diam-
eter of tens of centimeters were formed. Many of
them later, during the epoch of hydrothermal ore
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deposition, were completely filled with sulfide ore.  to test the hypothesis (still very poorly substan-
The second phase is post-ore, which arose after the  tiated) of the archaeologist V.M. Ploskikh on the
deposit was involved in the activity of infiltrating  functioning of the mine during the period of the
underground waters rich in oxygen, and caused the =~ Kokand Khanate [88].
formation of the oxidation zone of the sulfide de- A useful addition to the available data would
posit, the gossan cap. The emerging of sulfuricacid  be the publication of the observations made by
waters led to the development of numerous cavi-  G.Ya. Dresvyanskaya and E.B. Pruger in the expe-
ties of epigenic sulfuric acid karst. dition of 1965.
Conclusions The hydrochemical characteristics of the
Being a bright, fairly well-preserved mon-  infiltration waters of the cave-mine, which accu-
ument of ancient mining, Kan-i-Gut, at the same  mulate in small amounts in several hard-to-reach
time, is clearly insufficiently studied archaeologi-  places, remain completely unexplored.
cally. A large gap in knowledge about the history One of the time-consuming but interesting
of the functioning of the ancient mine is the lack  tasks is to evaluate and map changes in the mor-
of professional archaeological excavation work on  phology of the cave mine for the period since the
the surface, on the remains of the mine settlement  end of the mine operation (i.e. since 1955).
in Rudny Sai. It is long overdue to prepare and publish a
It would also be necessary to study the re-  generalizing work on Kan-i-Gut, which would sum
mains of residential stone buildings and another  up the results of more than a century of study of
old cave passage one kilometer north of Kan-i-Gut  this unusual monument of nature and mining.
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