The Karstic system of the Kerketio Mountain (Koziakas) and its exploitation.
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ABSTRACT
The Kerketio or Koziakas Mountain is the eastern continuity of the mountain range of Pindos towards the plain of Thessaly, and belongs to the homonym geological unit of Koziakas.  In this unit, some karstic formations are present within transgressional oolithic limestones of Jurassic age, or within successions of limestone and irestone that date from Triadic up to Lower Jurassic. The recorded karsts are dolines, caves, and springs.

When studying the geographical distribution of these karstic forms it is concluded that they follow the territorial development of the mountain Koziakas from the North to the South. In the study area the tectonic activity, along with the composition of the formations (lithology), are favorable conditions to the rock permeability and dissolution. This also results to the formation of an underground drainage network. It is of outmost importance to thorough investigating the continuity of the found caves by experts. 

Apart their geological interest, the karsts constitutes an attractive pole for the visitors. A further scientific study and exploitation of the karstic combined with the development of the general natural and cultural elements of the Prefecture may promote alternative types of tourism. 

INTRODUCTION
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The study area, which is the Kerketio or Koziakas Mountain, is located at the western edge of Thessaly, in the Central Greece. (figure 1), and is the eastern continuity of the mountain range of Pindos towards the Thessaly terrain.  The direction of Koziakas is N-S. 

The presence of limestone, from the stratigraphic unit of Koziakas, along with other parameters, insinuate the co- existence of karstic formations. In addition to this, there are tectonic disruptions and joints contributing to the rock permeability.  Their nature, frequency and order are responsible for the generation of karsts.  Furthermore, the intense tectonic activity favors the rock permeability and dissolution, which lead to the development of an underground drainage system.

This paper involves the description of the karstic system of the mountain Kerketio in association with the tourist development of the prefecture of Triakala and the further impact of this research to its growth. 

DESCRIPTION OF THE KARSTIC SYSTEM OF MOUNTAIN KERKETIO

According to in situ study, along with the support of the published or oral references, the existence of karsts is confirmed.  The karstic system is distributed along the mountain Kerketio (or Koziakas) starting from the northern up to the southern.  The total number of the reported locations and the ones from previous publications is nine.  In fact, the real locations may be more than nine, since the biggest part of the mountain Kerketio is inaccessible to typical researchers because special training and alpine equipment is needed. In the following paragraphs the locations of the karst are described as shown in figure 2.  The topographic background of figure 2 is a reference from the survey maps of the Military geographical Service (scale 1: 50 000, sheet Kalambaka and Mouzaki) (Bathrellos, 2005).

In the northern part of mountain Koziakas, at the location Antallaxima, close to the western part of the village Megarhi, a cave baring the same name as the village with extraordinary stalagmites and stalactites is found. (Location 1, figure 2) (Photographs 1 & 2).  This cave was reported from Th.Nimas (1987) and G.Ziakas (1992). The entrance of the cave is located at a height of 850 meters. 
At the southeastern part of Koziakas, western to Filyra, there is a cave with a good variety of stalagmites and stalactites. (Photograph 3).  The inhabitants call this cave as “the Cave of Bei” thanks to the spring close to its entry at a height of 1450 meters; it still remains inaccessible.
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Northern of the cave above, southwestern of the village Xilopariko and northern to Pialia the cave Chrysikotripa exists. (Location 4, figure 2). The entrance of this cave is located at a height 1400 meters. 

It would be advisable to systematically study the cave “Aeras” at Paleokaria under which a river flow occurs. 

On a slope of the road from Gorgogyri to Kori, on the mountain Kerketio, northern to Kori, some small karstic formations are present. (Location 3, figure 2)  These characteristic stalagmitic forms were revealed during excavations to construct the road (photograph 4). The formations are visible from the road and the karst is typical though of a small size.  They are located on 800 meters height.

According to the inhabitants’ reports, another cave also exists in the region but it was impossible to confirm during the site survey.  The possible location is considered to be at the limestone, eastern to Kotroni (location 6, figure 2).  It is alleged that treasure hunters destroyed the entrance. 

Another karstic form found in the study area is the doline – karstic plain, western to Koziakas at a height of 700 meters (Location 2, figure 2).  The location is called “Lakka” but it is commonly known as “Baltitsa” (photograph 5).  A lot of streams end up there and during the winter and the spring much water is accumulated and cover its bottom.  There is a subsurface drainage in the doline.  Nowadays, it is covered by flora, there is sediment yield disposed on its bottom.  

Moreover, some small dolines are situated on the top line of Koziakas: two of them are found at the village Kori at a height of 1700 meters (locations 8 & 9, figure 2) and another one western to Kaloneri and northwestern to Glykomilia at the site “Pinakia”, 1500 meters height (locations 7, figure 2).

Finally, the karst behind the new bridge of Pili, on the way from Pili to Elati- Pertouli must be reported.  Based on reports of MAVRIDIS et al., (1985), the Portaikos river should have run underground and flew out to the location of the old stone-made bridge.  Other karst is developed locally, along the perimeter of the basin. These karsts supply a good quantity of water and are drained from springs at their lower part.
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THE TOURIST DEVELOPMENT AT THE PREFECTURE OF TRIKALA AND THE EXPLOITMENT OF THE KERKETIO MOUNTAIN

Meteora is a characteristic Natural Monument of the Prefecture of Trikala that has attracted tourists all over the year and leads the population of Trikala to be involved with tourist activities.  Though the area is continental and does not favor the massive tourism, a tourist current has been developed the last years.  This current launched the construction and operation of tourist accommodation.  Within twenty years, from 1975 to 1996, the official reports reveal the doubling of tourist accommodation: in 1975 the beds to rent were 1254 and in 1996 approached the 3417, that was an increase of 172,49%. The funds of the emigrants and the financial support of the EU (Leader project etc) were responsible for this increase. (The following data, in table 1, come from the National Statistic Service for the years 1983, 1985, 1987, 1990, 1993, 1995 & 1999, and STAVROU, 1984).

	
	Number of stays overnight per arrival

	YEAR
	From abroad 
	From Greece
	Total

	
	stays overnight
	arrivals
	average
	stays overnight
	arrivals
	average
	stays overnight
	arrivals
	average

	1975
	71.552 
	63.440
	1,13
	112.008
	62.387
	1,80
	183.560
	125.827
	1,46

	1976
	90.847 
	85.363
	1,06
	103.639
	59.013
	1,76
	194.486
	144.376
	1,35

	1977
	96.585 
	92.426
	1,04
	105.026
	59.771
	1,76
	201.611
	152.197
	1,32

	1978
	123.353  
	117.733
	1,05
	105.659
	58.456
	1,81
	229.012
	176.189
	1,30

	1979
	117.557   
	109.581
	1,07
	106.235
	55.363
	1,92
	223.792
	164.944
	1,36

	1980
	151.868 
	136.637
	1,11
	104.126
	56.319
	1,85
	255.994
	192.956
	1,33

	1981
	109.565 
	101.877
	1,08
	91.623
	49.573
	1,85
	201.188
	151.450
	1,33

	1982
	117.636 
	108.994
	1,08
	87.152
	47.972
	1,82
	204.788
	156.966
	1,30

	1983
	121.452 
	113.726
	1,07
	81.472
	45.195
	1,80
	202.924
	158.921
	1,28

	1984
	132.830 
	125.403
	1,06
	82.874
	48.025
	1,73
	215.704
	173.428
	1,24

	1985
	119.859 
	111.477
	1,08
	75.189
	43.350
	1,73
	195.048
	154.827
	1,26

	1986
	103.712 
	96.995
	1,07
	67.162
	39.722
	1,69
	170.874
	136.717
	1,25

	1987
	112.098
	105.367
	1,06
	68.453
	44.065
	1,55
	180.551
	149.432
	1,21

	1988
	105.736
	101.354
	1,04
	72.959
	47.950
	1,52
	178.695
	149.304
	1,20

	1989
	97.399
	91.742
	1,06
	65.498
	41.103
	1,59
	162.897
	132.845
	1,23

	1990
	92.441
	86.322
	1,07
	88.502
	50.931
	1,74
	180.943
	137.253
	1,32

	1991
	61.075
	55.204
	1,11
	95.757
	51.758
	1,85
	156.832
	106.962
	1,47

	1992
	91.220
	83.142
	1,10
	116.151
	68.153
	1,70
	207.371
	151.295
	1,37

	1993
	71.604
	64.493
	1,11
	102.327
	59.609
	1,72
	173.931
	124.102
	1,40

	1994
	107.376
	96.813
	1,11
	103.149
	62.506
	1,65
	210.525
	159.319
	1,32

	1995
	94.806
	84.883
	1,12
	106.184
	62.999
	1,69
	200.990
	147.882
	1,36

	1996
	101.800
	93.282
	1,09
	106.504
	61.903
	1,72
	208.304
	155.185
	1,34

	1997
	124.699
	112.219
	1,11
	129.029
	75.830
	1,70
	253.728
	188.049
	1,35

	1998
	149.404
	130.925
	1,14
	136.500
	81.451
	1,68
	285.904
	212.376
	1,35

	1999
	113.951
	100.169
	1,14
	131.872
	81.238
	1,62
	245.823
	181.407
	1,36

	2000
	137.022
	121.219
	1,13
	150.078
	91.830
	1,63
	287.100
	213.049
	1,35

	Table 1: The stays overnight per visitor arrival in the Prefecture of Trikala


The tourist development, especially after 1975 when data are available, is upcoming until the mid- 80’s.  

Then a recession was recorded until the beginning of the 90’s.  From the mid-90s up today the number of tourists from Greece and abroad has been increased steadily.  The recorded decrease was the result of the luck of accommodation background; but when modern constructions or services were developed, after 1985, an important increase of the visitors occurred. 

Table 1 demonstrates the number of arrivals and stays overnight of the visitors (from abroad and from inland) in the prefecture of Trikala. 

Figure 3 shows the changes of the arrivals and stays overnight of the tourists (from abroad and from Greece) in the Prefecture of Trikala.  The increase of the arrivals did not resulted to a respective increase of covering the tourist accommodation of the Prefecture of Trikala.  This was due to the irrespective increase of the beds in relation to the increase of tourist arrival.  The fullness of the tourist accommodation fluctuates between 50%, in 1980, and 32.5% in 1995, and 1999.  The biggest percentage belongs to Greek tourists except the years 1978-1980 and 1990-1996.  Therefore, a remarkable decrease of the fullness of the total of visitors and tourists from abroad is observed.  On the contrary, the fullness from Greek tourists is potentially increasing, though less from the one of years 1970-1980.

The most important remark of the tourist activity for the development of the Prefecture of Trikala is the number of stays overnight per visitor arrival as shown in Table 1.  The stays overnight of tourists from abroad fluctuate from 1.04 per arrival (in 1977 and 1988) up to 1.14 (in 1998 and 1999).  On the other hand, the stays overnight of the Greek tourists in the Prefecture of Trikala fluctuate between 1.52 per arrival (1988) to 1.92 (1979).  This is not a remarkable increase though the developing number of tourists from abroad: every visitor does not stay over one night in the Prefecture of Trikala.  Thus, the bulk of tourists just passes by the Prefecture of Trikala, only for sightseeing (e.g. Meteora) and is considered an intermediate stop of a longer trip.  The explanation of this conclusion is based on the luck of alternative activities that may stir tourists’ interest within the prefecture of Trikala, which is what the tourist-developed countries apply.  As for the Greek visitors, they stay in the available accommodation for almost two nights: they select the prefecture of Trikala for short holidays and/or in combination with a visit to the prefecture of Karditsa.  The most preferred locations are Elati, Kalambaka, Trikala in the prefecture of Trikala, and the Lake of Plastiras in Karditsa.  
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Figure 4 shows the changes of the stays overnight per visitor arrival to the Prefecture of Trikala. (Total of Greek and tourists from abroad): the stays overnight per visitor arrival fluctuate from 1.20 to 1.47. 

The last years some alternative activities have been developed in the prefecture of Trikala apart from sightseeing, such as the winter sports in the snow center of Pertouli, hunting in the controlled area of Koziakas, horse riding, mountain trekking, archery, trekking to Meteora, agro-tourism, etc. 

The thorough study of the karstic system of the mountain Kerketio will result to the exploitation of the region since it can be a tourist attraction.  The growth of the caves of Koziakas and the potential of visiting the area may lead to the increase of the stays overnight per tourist. 

The development of such activities combined with similar policies in terms of tourism, providing better quality services, will end up to the change of the reason of the tourist current from “simply sightseeing” to “holiday resort”.  Hence, the agricultural economy may be enhanced with a tourist character.  If the number of stays overnight increases, all other forms of employment are developed under certain condition, which is basically, the rational land planning. 

CONCLUSIONS

A karstic system has been developed along the mountain Kerketio in nine locations.  These locations are extended from North to South spread all over Koziakas and it is necessary to further study them because of their potential communication.  The karst comprises dolines, caves, and springs. 

The study, investigation and development of the karst, as well as the growth of the caves of Koziakas Mountain will boost the tourist activity of the prefecture of Trikala, leading to the increase of average of the stays overnight per visitor. 
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Figure 3: The changes in arrivals and stays overnight of the tourists in the Prefecture of Trikala.
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Figure 1: The study area.
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PHOTOS 1 & 2: The internal “decoration” of the cave in Antallaxima. 
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PHOTOS 3 & 4: The internal “decoration” of the cave of Bei and karstic formations on the slope of the road from Kori to Gorgoryri. 
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PHOTOS 5 & 6: The doline – karstic plain “Laka” at Prodromos.
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Figure 2: The locations of karstic features of the Kerketio Mountain (the topographic maps was published by Hellenic Geographic Military Service, scale 1:50,000, sheets “Kalambaka”, “Mouzaki”)
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Figure 4: The changes in stays overnight per visitor arrival in the Prefecture of Trikala.
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