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Abstract

In 1977-2004  in the “Arjer” cave worked the expeditions of the Academy of Sciences of Armenia, the Geographical Association, Speleologists of Ukraine and the Armenain Speleological Cener. Balyan, Vanyan, Klimchouk, Doublyanski, Shahinyan and Haroutyunyan came up with scientific reports. 

After rather serious examinations and on the basis of certain materials Dublyanski found that it’s a hydrothermal karst. 

The new data collected by the ASC in 2001-2004 not only confirms Dublyanski’s and Klimchouk’s viewpoints, but also finds that it originated and developed not only under the influence of till 100C0 hydrotherms, but under the influence of even higher, up to 800-900C0 hydrotherms and fumaroles. 

The large number of calcites, aragonites, Icelandic …shpar…- consequences of low and high temperature, the thick stream sediments on the ceilings, walls and the floor confirm the hypothesis of hydrothermal origin.  But the recently discovered S:O2 till 30cm crystal druzes, which was in a relevantly chlorised  camera of 2m diameter, evidences that during speleogenesis here has been high tension and high temperature. Similar druzes were found in the same karst area, near Mozrov village, 4 km from “Arjer”. 

In this area of monolith CaCo3 numerous signs of Fe, Mg, Mn have been discovered. For the ceiling of the cave to bear all the high tension, it had to be very thick. But we know that the ceiling of “Arjer” doesn’t have a powerful ceiling. This allows us to form a hypothesis that the karst area of Vayk, where the biggest caves of Armenia are situated – Arjer, Magil, Mozrov, Karmir, Cyclope, Anahit, etc, should have been covered with a thicker geological layer, which was missing. From this we conclude that Arjer and the other caves originated during the last ice-covering or the last two ice-coverings – during Vyurm and Ris. As that hypothetic geological layer, which prevented the cave ceilings from bursting under the high tensions was nothing less than a powerful ice-layer of several tens of meters long. 

This hypothesis allows to explain why in this zone, with no water reservoir and with an arid climate, there has been so much water as to dig denudate and suffusive tunnels up to 2.5-2.8 m diameter in the mentioned caves and in different places. 

All those who are acquainted with the geology of Armenian Highland will agree with that here everything is difficult and complicated to such an extent that the implementation of a scientific examination, basing only on some facts and details is impossible, just like a general picture can’t be formed and one will easily blunder.

That’s why any new scientific version or theory is usually subjected to the severest criticism, or creates favorable grounds for endless debates. 

The version I would like to bring to your attention now is a result of scientific quest of long years and is based on the data obtained by our scientists during laboratory works. 

“Arjeri” cave is inYeghegnadzor region of Vayots Dzor Marz. it is situated in the depth of karst limestone massifs between rivers Gravi and Jerovani. The region is characterized by dry continental climate, the annual precipitation making no more than 600mm. All the caves we revealed and examined in Yeghegnadzor karst massif are dry, without lakes. The karst-forming processes are stopped or are missing. 

The development of geological constructions and structures of the area were greatly influenced by tectonic and plutonic processes, that in N-Q periods functioned more actively, modifying and reconstructing the whole geological complex. 

This is evidenced by the tracheandesiological lava cover pumice-ash sediments and tuff andesit composition in neogen species. The thickness of these species at places reaches 300 meters. The Quarternary lava in Yeghegnadzor region and in Vayots Dzor Marz according to A.G.Aslanyan (1958) fall into three types: low – middle – upperquarternary. To the low quarternary lavas belong streams of light-gray andesits of upper stream lavas of Yeghegis and Arpa rivers. To the middle quarternary group belongs the Gyuiludus stream of olivin-pyroxilic andesit-basalt, that stretches till Jermuk. The upper quaternary lava streams cover the territory with a thick (till 60m) layer, starting from Yeghegnadzor till Vayk. The main lava mass has flown to the side of river Arpa, the volcanic and tectonic processes still very active rather recently (of course according to geological conceptions). As a result of a strong earthquake in 735 the city of Moz was destroyed, leaving under its ruins 10 000 inhabitants. Historians confirm that from the mount Vayotssar volcanic cone crater erupted smoke and ash. The presence of numerous hydrothermal and mineral sources in the region once again evidence that the plutonic activity won’t be extinguished in the entrails. In Jermuk the mineral waters in springs have the temperature of 800C. 

In the Gravi gorge the expedition of Armenian Geographic Society and the Speleological Center in 1989 have discovered mineral formations that could only originate in case of high temperature and tension. We have discovered monocrystals and druzes SO2, high-temperature aragonites, Icelandic spars (width 35cm, extension 20, 40, 50, 60m) in the caves Arjeri, Karmir, Anahit, Cyclope, as well as in the old and ruined paleokarst caves. 

Myself, I have no doubts on the Gravi gorge being a series of ruined paleocaves (for example Tskhaltub tunnels). Here too, among clear carbonate, karst species we have discovered crystals SO2 30cm-55cm long. For such formations an environment of high temperature and tension is necessary. But the caves situated in the width of carbonate karst species do not have thick covers, thus the cover of Arjeri is maximum 20-30m, Morz no more than 10m, Anahit – 18m. Then a question arises: how come the cover did not ruin in the presence of such tension? why CaCO3 did not undergo metamorphosis? how come no ore pockets were formed common to the plains on the way to mineralized hydrotherms? 

The given version for explaining the karstogenesis and the processes, which according to geological measures took place at the end of neogen and at the beginning of quaternary, could be the freezing Ris-Vyurm.

The ice-cover 100-200m thick put pressure on the earth’s crust with the weight 200 tones per meter. In the places where tectonic trenches are developed, the breakings and the depth distortions, that is the lithosphere was in a static state but easily distortable because of strategraphic tension and fragments the misbalanced and provoked processes started to influence with whole of its might. Warm gases and hydrotherms started going up by tectonic trenches to the upper layers and came out, on the ice. 

Under the cover there formed lakes and not large water basins. Water in these waterfalls is rich of active chemical compositions, for which it has acquired big carotene quality. In case of activization of the warm stream from the plutonic inculcation the melting of glaciers became faster, because of which great amounts of water formed, which by the already opened ways speedily moved by the massifs, forming “water-pipes” of 1,0-1,8m diameter with very well polished walls. 

Thus summing up the above-said, the conclusion is the following:

1. The previous karst massifs are situated on a same absolute height, as the traces of freezing in Gegharkunik and Sisian, as well as in the northern slope of Aragats. 

2. In the karst regions traces of huge karsts were discovered. The existence of huge water-reservoirs was supposed, but it appeared that they do not exist.

3. Up to our days have preserved caves with hydrodynamic “pipes” (diameter 1,5-3m) and tunnels with ruined roofs (e.g. Arjeri, Magil, Karmir, etc.).

4. The formation of Magili cave (1,9km) in the conglomerates without active and formational processes of dynamic water would be impossible. 

With such arguments and taking into account the fact that there are minerals in the caves that could originate only in active chemical warm water solutions (originated from intrusion) or from penetration of hydrotherms, we may bring up the following hydrotherms about the formation of karst caves in Vayk.

The limestone massifs were covered with ice. The hydrotherms went up to the surface from tectonic breaking because of depth intrusions. As a consequence of thermobalance destortion meling began under the ice. Melting dissolved with chemical compounding (originated in hydrotherms) and became very active. Carthogen processes started, spilling into tectonic breakings. 
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