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THE EFFECT OF DUMRE DIAPIRS ON THE THERMAL MATURITY 
OF GEOLOGICAL SECTION IN EAST OF BALLAGATI SYNCLINE, ALBANIA 

 
 

PRIFTI Irakli, GJIKA Aleksander, PIPERI Arqile, LOÇI Rezeart, MINGA Ervin 
 

Abstract. Syncline of Ballagati is one of the most eastern Adriatic Depression units. It is built by Miocene and Pliocene deposits. In 
the east, is in discordance with flysch deposits and tectonic contact with the evaporate deposits of diapir. Current thermal regimes 
express a low thermal regimen. The thermal regime during the history of geological development has been high. In the Ballagati 
syncline, many wells have been drilled in the search for gas and oil spills. The samples were taken from the cuttings of drilled wells 
in the geological section of the Ballagati syncline. These samples subjected to the pyrolytic determination (rock-eval analysis). 
During the process of assessing the petroleum potential in the Neogene section of Ballagati syncline, it was observed that the 
maturation of the organic matter (expressed by Tmax) is lower than the eastern section contacting the diapir. This fact inspired us to 
prepare this article, evidencing this phenomenon in the geological units in the west of the Dumrea diapir. The maturation of the 
sedimentary section in the Ballagati syncline is the result of burial history. There is low maturity, while in the eastern side maturation 
is higher (in contact with diapir). This is due to the thermal effect of the diapir before it is exposed on the surface. This effect is most 
evident in the southwest of the diapir (where the wells Gajda-1 and Kosova-2 / s have been drilled). 
 
Keywords: Drilled wells, Tmax, thermal conductivity, calculated vitrinite reflectivity. 
 
Rezumat. Efectul diapirelor din Dumre asupra maturității termice în secțiunea geologică de la estul Sinclinalului 
Ballagati, Albania. Sinclina din Ballagati este una dintre cele mai estice unități de depresie adriatică. Este construită de depozite 
Miocene și Pliocene. În est, este în dezacord cu depozitele de flyș și contactul tectonic cu depozitele evaporate ale diapirului. 
Regimurile termice actuale exprimă un regim termic scăzut. În timp ce regimul termic în istoria dezvoltării geologice a fost ridicat în 
Sinclinalul Ballagati, multe puțuri au fost forate în căutarea scurgerii de gaze și petrol. Probele au fost prelevate din butașii puțurilor 
forate în secțiunea geologică a sticlinei Ballagati. Aceste probe au fost supuse determinării pirolitice (analiza rock-eval). În timpul 
procesului de evaluare a potențialului petrolier în secțiunea neogenă din Sinclinalul Ballagati, s-a observat că maturarea materiei 
organice (exprimată prin Tmax) este mai mică decât secțiunea estică care intră în contact cu diapirul. Acest fapt ne-a inspirat să 
pregătim acest articol, evidențiind acest fenomen în unitățile geologice din vestul diapirului Dumărean. Maturarea secțiunii 
sedimentare din sinclina Ballagati este rezultatul istoriei îngropării. Există maturitate scăzută, în timp ce în partea de est maturarea 
este mai mare (în contact cu diapirul). Acest lucru se datorează efectului termic al diapirului înainte ca acesta să fie expus pe 
suprafață. Acest efect este cel mai evident în sud-vestul diapirului (unde s-au forat puțurile Gajda-1 și Kosova-2 / s). 
 
Cuvinte cheie: Fântâni grosiere, Tmax, conductivitate termică, reflexivitate calcinată a vitrinitului. 

 
INTRODUCTION 

 
There is no study of the thermal effect of Dumre's diapir. In general, general considerations are given. In an 

article quoted as “a memo” in the Kuçova anticline (Ionian zone) is more mature than in other sectors (PRIFTI et al., 
2014). Kuçova anticline is located in the southeast of the region under study.  

Also, the presence of caprocks on the surface is interpreted as the thermal effect of the diapir during its 
outbreak. 

The drilled wells in the diapir and in the sedimentary section around it have allow thermal regime. This is 
interpreted for the negative effect of diapir when exposed to the surface (PRIFTI et al., 2017). But the higher 
temperatures of sedimentary rocks has passed (before the diapir was exposed to the surface) are "fossilized" at the 
highest maturity level. This is the thermal effect of the diapir, which was evaluated by thermal parameters, such as 
Tmax, Productivity Index, and Calculated Vitrinite reflectance. Current temperatures measured in drilled wells are low, 
where it is noticed that drilled wells in diapir have lower temperature gradients. 

The eastern side of Ballagati syncline is placed trangressively on the Oligocene flysch deposits (Ionian zone) 
and affected by hydrocarbon migration. The wells drilled in this direction are included in the Rase-Pekisht oilfield. 
Also, the wells in the Murrizi region (the eastern side of the Ballagati syncline) have met bituminous sandstones in 
Messinian deposits. These wells are not included in the study. Only the Pekisht-30 and Pekisht-51 wells were 
interpreted. 

The highest values of maturity indicators at the east of the Ballagati syncline are related to the thermal effect of 
Dumre diapir. 
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GEOLOGICAL SETTING 
 

The region we had chosen for the study is built by two geological units: the Ionian Zone and the Adriatic 
Depression. In the Ionian zone, are included the Dumre diapir, the Murrizi anticline and the syncline of Pekisht, while 
in the Adriatic Depression there is the syncline of the Ballagat and the Karbunare-Lushnje-Konjat anticline (Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Geological map of Ballagati’s syncline (after VRANAJ et al., 2002, modified by Prifti). 
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The Dumrea diapir is considered an important geological link and is represented by the evaporate rocks of the 
Upper Triassic age. The diapir has the shape of a wedge, has broken the carbonate and flysch rocks. The Dumrea diapir 
is surrounded by Oligocene flysch deposits, while on the surface it is covered by caprocks. The body of the diapir is 
represented by anhydrite, gypsum and salts. The lakes and sinkholes are created by the dissolution of salts. 

The high thermal conductivity of minerals has contributed to the increase of the sedimentary rock thermal 
regime (Table 1) which surrounds the diapir until it is exposed to the surface. After this time, the diapir affects the 
reduction of the thermal regime. 
 

Table 1. Thermal conductivity of some minerals 
           (MIDDTOMME & ROALDSET, 1999). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
The Murrizi anticline is located in the western part of the diapir contact. It is constructed from the thick 

layers of sandstones with turbidite layers (Pg3
1) and onwards with the thin flysch layers. In the western part, it is 

depicted by the transgressive placement of Messinian deposits (QIRKO, 2008). 
The Pekishti syncline is located in the northern part of the flysch belt, which exposes only the eastern side, the 

western side is disguised by Messinian deposits which are transgressively placed on the flysch deposits. The center of 
syncline is constructed by a thin layer of flysch deposits (Pg3

2). The eastern side of this syncline is tectonically 
complicated by Dumrea diapir. In this unit the Pekisht-51 well was drilled. 

These two units represent the eastern extremity of the Ionian Zone. 
The Ballagati syncline (Fig. 2) extends the west of the Dumrea diapir. The southern starts somewhere in the 

Kosova village (Kosova-2/s well is drilled). In this sector, oldest deposits of Langhian-Serravalian are exposed, while 
the north side continues to the Shkumbini River. The syncline is constructed from the sandstone and claystone 
sedimentary rock of Miocene-Pliocene.  

The newest deposits that fill the center of this syncline are the Pliocene ones. The western side runs to the 
anticline of Karbunare - Lushnje-Konjat. The eastern side is in contact with flysch and salt deposits of Dumrea diapir.  
In this regard it meets the oil traps (PRIFTI et al, 2017). 

The Karbunar-Lushnje-Konjat anticline stretches to the west of the Ballagati syncline, from Karbunar 
village to Hajdaraj, north of Lushnja town. It is constructed from the same deposits. In the southern part, Messinian-
Pliocene deposits are missing, while in the north they begin to appear gradually. The region is exposed only in the 
eastern side.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Geological profile in west side of diapir (VRANAJ et al., 2002, modifed by Prifti). 
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MATERIAL AND METHOD 
 

Current geothermal studies have been conducted by various authors where the most prominent are the studies 
of prof. Alfred Frasheri (FRASHERI & FRASHERI, 2005). Current geothermal estimations are carried out in drilled 
wells. The temperature in the wells was recorded at regular intervals. It was measured by means of resistance and 
hermistor thermometers. The measurements were carried out in a steady-state regime of the wells filled with mud or 
water (FRASHERI & FRASHERI, 2005). 

We have separated 3 wells: the Garunjas-1 well in the Ballagatan Syncline (Miocen-Pliocene section of 
Adriatic depression); Paper-1 in flysch deposits coverings the diapir (north of diapir body); the Grekan-4 well drilled in 
the body of diapir (east of the region under study). Their geothermal gradients are different, indicating by diapir and 
burial history (Figs. 3, 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

Figure 3. Measured temperatures and geothermal gradient in drilled boreholes in region. 
 

Based on the field observations it was observed that the flysch blocks on the diapir have been reddish, as a 
result of the thermal influence of the diapir. 
                The thermal effect of diapir is the result of the high thermal conductivity of minerals, such as dolomite, 
anhydrite, halite and various salts. This feature has been studied by various authors given in Table 1. Also in the 
geophysical logs of drilled wells in the diapir, the high content of these minerals are identified (SOTA et al., 2002). 

The diapir thermal effect is sensitive to the sedimentary rock surrounding the diapir. This effect is "fossilized" 
at the maturity level of the organic matter of sedimentary rocks. Exposure to the surface of the diapir ends up the 
thermal effect, or otherwise affects the cooling of the geological section. 

Salts of diapir have been modeled as having a large effect on the thermal maturity of surrounding sediments as 
a result of the high thermal conductivity contrast between halite and other lithologies (DOWNS, 2012). 

The study did not take into account the wells drilled in the Rase-Pekisht oilfield. The pyrolytic indicators are 
masked by the presence of oil and lead to wrong conclusions. For this reason, 6 wells were studied. Four wells were 
drilled in the eastern side of the Ballagati syncline (Pekisht-30, Pekisht-51, Kosova-2/s and Gajda-1), while Garunjas-1 
was drilled on the western side.  The Lushnja-1 well was drilled to the west of the Gajda-1 well. Samples of wells 
(which are stored) were subjected to pyrolytic determination by means of the "Oil Show Analyzer". The samples were 
taken only in the clay faction in the Messinian-Tortonian deposits. In the Middle Miocene deposits, the samples were 
taken from the claystone and marlstone fractions (MILE, 2017). 
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Geochemical estimation was performed on sedimentary section penetrated by wells. We will not interpret all 
the “rockeval” indicators, but only those who evaluate the maturity of the organic matter as Tmax (Table 2). 

 
                                          Table 2. Geochemical parameters of Tmax, PI and calculated vitrinite reflectivity. 

Wells Depth 
(m) 

Tmax 
(oC) 

RoCalc 
(%) PI Wells Depth 

(m) 
Tmax 
(oC) 

RoCalc. 
(%) PI 

Garunjas-1 3000 415 0,31 0 Garunjas-1 3265 422 0,436 0 
Garunjas-1 3003 416 0,328 0 Garunjas-1 3266 426 0,508 0 
Garunjas-1 3006 419 0,382 0 Garunjas-1 3270 417 0,346 0 
Garunjas-1 3009 417 0,346 0 Garunjas-1 3273 421 0,418 0 
Garunjas-1 3010 421 0,418 0 Garunjas-1 3277 418 0,364 0 
Garunjas-1 3012 416 0,328 0 Garunjas-1 3280 421 0,418 0 
Garunjas-1 3018 420 0,4 0 Garunjas-1 3283 422 0,436 0 
Garunjas-1 3021 419 0,382 0 Garunjas-1 3286 419 0,382 0 
Garunjas-1 3024 416 0,328 0 Garunjas-1 3288 416 0,328 0 
Garunjas-1 3027 420 0,4 0 Garunjas-1 3293 418 0,364 0 
Garunjas-1 3034 418 0,364 0 Garunjas-1 3296 413 0,274 0 
Garunjas-1 3036 413 0,274 0 Garunjas-1 3299 419 0,382 0 
Garunjas-1 3042 413 0,274 0 Garunjas-1 3302 426 0,508 0 
Garunjas-1 3045 416 0,328 0 Garunjas-1 3305 422 0,436 0 
Garunjas-1 3047 425 0,49 0 Garunjas-1 3308 425 0,49 0 
Garunjas-1 3051 413 0,274 0 Garunjas-1 3311 420 0,4 0 
Garunjas-1 3059 417 0,346 0 Garunjas-1 3314 421 0,418 0 
Garunjas-1 3061 416 0,328 0 Garunjas-1 3318 421 0,418 0 
Garunjas-1 3064 416 0,328 0 Garunjas-1 3321 423 0,454 0 
Garunjas-1 3069 416 0,328 0 Garunjas-1 3327 425 0,49 0 
Garunjas-1 3072 414 0,292 0 Garunjas-1 3330 427 0,526 0 
Garunjas-1 3075 414 0,292 0 Garunjas-1 3333 417 0,346 0 
Garunjas-1 3101 414 0,292 0 Garunjas-1 3336 423 0,454 0 
Garunjas-1 3105 418 0,364 0 Garunjas-1 3339 420 0,4 0 
Garunjas-1 3107 418 0,364 0 Garunjas-1 3342 421 0,418 0 
Garunjas-1 3110 413 0,274 0,03 Garunjas-1 3342 428 0,544 0 
Garunjas-1 3112 418 0,364 0 Garunjas-1 3345 414 0,292 0 
Garunjas-1 3114 418 0,364 0 Garunjas-1 3349 419 0,382 0 
Garunjas-1 3119 415 0,31 0 Garunjas-1 3352 419 0,382 0 
Garunjas-1 3122 422 0,436 0 Garunjas-1 3355 427 0,526 0 
Garunjas-1 3125 420 0,4 0 Gajda-1 1279 425 0,49  0 
Garunjas-1 3128 414 0,292 0 Gajda-1 1353 429 0,562  0 
Garunjas-1 3131 415 0,31 0 Gajda-1 1512 428 0,544 0 
Garunjas-1 3134 423 0,454 0 Gajda-1 1640 430 0,58 0 
Garunjas-1 3137 423 0,454 0 Gajda-1 1723 429 0,562 0 
Garunjas-1 3144 419 0,382 0 Gajda-1 1802 429 0,562 0 
Garunjas-1 3149 417 0,346 0 Gajda-1 1876 425 0,49 0 
Garunjas-1 3166 413 0,274 0 Gajda-1 1971 430 0,58 0 
Garunjas-1 3169 416 0,328 0 Gajda-1 1997 431 0,598 0,063 
Garunjas-1 3172 420 0,4 0 Gajda-1 2090 427 0,526 0 
Garunjas-1 3175 423 0,454 0 Gajda-1 2225 428 0,544 0,026 
Garunjas-1 3178 424 0,472 0 Gajda-1 2268 424 0,472 0,045 
Garunjas-1 3181 422 0,436 0 Gajda-1 2268 428 0,544 0,063 
Garunjas-1 3184 416 0,328 0 Kosova-2/s 648 428 0,544 0 
Garunjas-1 3187 415 0,31 0 Kosova-2/s 803 424 0,472 0 
Garunjas-1 3190 417 0,346 0 Kosova-2/s 955 429 0,562 0 
Garunjas-1 3195 414 0,292 0 Kosova-2/s 1006 430 0,58 0 
Garunjas-1 3198 417 0,346 0 Kosova-2/s 1796 427 0,526 0 
Garunjas-1 3201 417 0,346 0 Kosova-2/s 1996 432 0,616 0 
Garunjas-1 3205 422 0,436 0 Kosova-2/s 2247 435 0,67 0,049 
Garunjas-1 3208 419 0,382 0 Kosova-2/s 2383 431 0,598 0 
Garunjas-1 3211 417 0,346 0,07 Kosova-2/s 2745 426 0,508 0 
Garunjas-1 3216 419 0,382 0 Lushnja-1 1020 430 0,58 0 
Garunjas-1 3220 424 0,472 0 Lushnja-1 1143 428 0,544 0,036 
Garunjas-1 3224 422 0,436 0 Lushnja-1 1260 424 0,472 0,053 
Garunjas-1 3228 419 0,382 0 Lushnja-1 1669 430 0,58 0,166 
Garunjas-1 3229 420 0,4 0,56 Pekisht-30 2005 427 0,526 0,375 
Garunjas-1 3232 422 0,436 0 Pekisht-30 2629 414 0,292 0,1 
Garunjas-1 3235 423 0,454 0 Pekisht-30 2921 412 0,256 0,333 
Garunjas-1 3240 417 0,346 0 Pekisht-51 3439 426 0,508 0,47 
Garunjas-1 3250 415 0,31 0 Pekisht-51 346 429 0,562 0,118 
Garunjas-1 3255 416 0,328 0 Pekisht-51 3473 418 0,364 0,04 
Garunjas-1 3263 418 0,364 0 Pekisht-51 3473 424 0,472 0,063 
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Based on the conducted studies, it is estimated that the organic matter in the Miocene-Pliocene deposits is of 
the third type. 

Another indicator for the maturity assessment is the productivity index, which is calculated from the equation, 
PI = S1 / (S1 + S2) ratio, where S1 is the presence of free rock oil, S2 the presence of oil, which is generated during the 
increase of temperature. 

By means of Tmax, the reflectance of the vitrinite for the values of Tmax <430oC was calculated, by equation:  
Ro(%) = (0.018 x Tmax) -7.16 where Tmax is reported in oC (JARVIE, 2001). 
The values of the used indicators (Tmax, PI) and the calculated reflectance are given in Table 2. 
The relationship between vitrinite reflectance and time-temperature history of the sedimentary rocks (GURI et 

al., 2002; LOPATIN, 1976; PRIFTI, 1995; 2011) was applied to calculate the paleotemperatures. This method utilizes a 
modified Lopatin method, which presents the relationship between Vitrinite Reflectance and the time-temperature 
history of the sedimentary rocks (LOPATIN, 1976; PRIFTI, 1995; PRIFTI & PRENJASI 2011), as follows: 
 

Roa = Ra
init + bt exp(cT),where:  

Ro = vitrinite reflectance 
Rinit = initial reflectance of vitrinites (0.20 or 0.15%), 
a = 5.5, b= 2.8 *106, c = 0.065, 
t = time (Ma), T = temperature (°C).  

The paleotemperatures are about 18ºC higher than current temperatures, while the paleogeothermal gradient is 
20.6ºC/1000m for Miocene-Pliocene deposits. Actual geothermal gradient is 15ºC/1000m. While in diapir, actual 
geothermal gradient is 10ºC/1000m. 

 
RESULTS AND DISCUSSION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Geothermal gradient map of Albania (based on FRASHERI & FRASHERI, 2005, modified by Prifti and Gjika). 
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Current geothermal gradient estimates. As noted above, we will discuss the trend of thermal gradients in the 
three wells: Garrunjas-1; Papri-1 (in the northeast of the region) Grekan-4 (in the east of the region, on top of diapir 
body). Temperature measurements are obtained from wells files. By comparing the geothermal gradients, these changes 
are observed: 

a. The current geothermal gradient in the Garrunjas-1 well is 15oC / 1000m. 
b. The geothermal gradient in the Grekan-4 well, is 10.06oC1000m. It has higher values of temperatures, but 

low geothermal gradients. These phenomena are related to the high thermal permeability of evaporate rocks. 
c. Papri-1borehole presents an interesting curve of the geothermal gradient. After the flysch block (in contact 

with the diapir) there is a very low temperature rise. We think it should be related to the presence of "cuprock". After 
the 2100m depth the same tendency of the geothermal gradient of diapir continues. The geothermal gradient is 
10.03oC1000m (Figs. 3, 4).  

Evaluation of the Maturity of Garunjas-1well. Garunjas-1well is the most studied well. This is also related 
to the search for biogenic gas traps in the Messinian-Tortonian section. The maximum temperature (Tmax) as described 
above fluctuates in the range of 410 oC ÷ 425 oC in the Messinian deposits (Fig. 5). These values show a low level of 
maturity of organic matter (is immatured). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 5. Maturation of organic matter (Tmax) in the geological section of the Garunjas-1 well. 
 

Interpretation of this indicator is given in Fig. 5, where up to 435oC is the immatured stage, 435oC ÷ 465oC 
organic matter is matured and is included in the “oil window”, whereas when exceeded the value of 465oC is included 
in the overmatured stage. 

The maximum temperature (Tmax) varies in the range of 413 oC ÷428 oC in the Tortonian deposits; therefore it 
is more mature than those of Messinian. In Fig. 5 it is noticed that maturation of organic matter increases with the depth 
as a result of the burial history of the Ballagati’s syncline. 

The same tendency is observed with the calculated reflectance of vitrinitite (Fig. 5). This indicator fluctuates in 
the range of 0.22%÷0.49% for the deposits of Messinian and 0.274%÷0.544% for the Tortonian deposits. 

Evaluation of the Maturity of others wells (Pekisht-30, Pekisht-51, Kosova-2/s, Gajda-1, Lushnja-1). The 
maximum temperature (Tmax) fluctuates in the range of 424 oC ÷ 435 oC in the upper block of Messinian deposits (Fig. 
6). These values show a maturity level somewhat higher than of Garunjas-1 well. This phenomenon is the result of 
Diapir's thermal impact. 

Current geothermal studies show low values of geothermal gradients (Figs. 3; 4). The current geothermal 
gradients of geological section rise from the diapir to the geological section surrounding the diapir. 

Calculated values of the vitrinite reflection in the Messinian-Tortonian section of Garunjas-1 well (Fig. 7), 
were faced with the measured values of vitrinite reflection in drilled wells (PRIFTI, 2007) in the Adriatic Depression. It 
is noted that they are almost the same values that express the maturation of sedimentary section as a result of the burial 
history of the Adriatic Depression.  

Maturity is also valued with the productivity index. There are few calculated PI values as there is no free oil on 
the sedimentary rocks (organic matter is of the third type that does not generate oil). Based on this indicator the section 
did not enter the “oil window” and its tendency to increase with depth is noticed (Table 2). 
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Figure 6. Maturity of Organic matter (Tmax) in geological section of wells drilled in the Ballagati region. 
 

 
Figure 7. Maturity of Organic matter by Calculated vitrinite reflection (Rocalc)  

in geological of drilled wells in the Ballagati region. 
 

At this level of maturity that has the geological section penetrated by Garunjas-1 well. The lower block 
penetrated by the Pekisht-30 and Pekisht-51 wells is at the same level of maturity. This block represents one of the 
deeper sectors of the Ballagati’s syncline. This maturity level is not influenced by the thermal effect of the diapir but by 
the burial history of the Ballagati syncline. Thus, the Tmax in the Tortonian deposits in the Pekisht-51 well fluctuates in 
the range of 424 oC to 429oC, which represents the most mature level of Ballagati syncline. 

Evaluation of the maturity of wells in the eastern part of Ballagati syncline. Drilled wells near the western 
periphery of the diapir are: Pekisht-30 (upper block); Pekisht-51 (upper block); Kosovo-1/s; Gajda-1 and Lushnja-1. 

The maximum temperature (Tmax) fluctuates at 424oC÷ 435oC, therefore it is higher than that in the 
Ballagati’s syncline (mostly Garunjas-1). This change appears clearly in the two blocks penetrated by the Pekisht-30 
well, where the upper block (Messinian deposits) has Tmax higher than the lower block (Messinian deposits).This result 
is interpreted only with the diapir thermal effect. 

The highest values of Tmax are most clearly reflected in the geological section of the Gajda-1 and Kosovo2 / s 
wells (wells near the diapir). 
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The high values of Tmax reflect the thermal effect of the Dumrea diapir in increasing the maturation of the 
sedimentary rocks surrounding the diapir. 

The same tendency to increase maturity is also represented by the values of calculated reflectance vitrinite and 
productivity index. 

Burial history of Ballagati syncline. Preparation of the burial history requires several conditions: recognition 
of the real thickness of the geological section (Pliocene and Miocene); there should be no tectonic breakdown and 
geothermal gradient estimation. These conditions are met by the geological section of the Garrunjas-1 well Proper 
paleotemperatures and paleogradients data help determine burial history (PRIFTI & PRRENJASI, 2011) of the 
Ballagati syncline (Fig. 8).   

Geothermal paleogradient is estimated 20oC/1000m (in position of Garrunjas-1 borehole).  
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

Figure 8. Burial history of Ballagati syncline (in position of Garrunjas-1 borehole). 
 

Burial history can’t be prepared on the eastern side of the Ballagati syncline. In this side, the thickness of 
Miocene-Pliocene deposits is reduced. This sector has an active tectonic as a result of tectonic activity of the diapir. 
This phenomenon is clearly expressed in the geological section of Kosovo-2 / s well. 

Based on the interpretations in Figs. 7 and 8, Pliocene section has generated biogenic gas. Messinian section 
has generated mixed hydrocarbon gas (generated by early biochemical and thermal factor) and early thermal gas. 
Tortonian section has entered the "oil window" and has generated thermal hydrocarbon gas. 

The geological section of Kosovo-2 / s well has entered the "oil window" and has generated hydrocarbon 
thermo-gas. The highest level of maturity is influenced by the diapir's thermal effect.  
 

CONCLUSIONS 
 

The current geothermal gradient decreases in the direction of the diapir towards the west from 10oC/1000m to 
16 oC / 1000m.  

Geothermal paleogradients have been higher than the current one and go up to 20oC/1000m. 
The region has undergone two thermal regimens: 
The thermal regime as a result of the burial history of the Ballagati syncline. ; 
The thermal regime influenced by the Dumrea diapir in sedimentary rock surrounding the diapir. 
The level of maturity at Ballagat's syncline goes up to the entrance of the “oil window”. 
The level of maturity on the eastern side of the Ballagatan syncline is included in the “oil window”. 
The region where the diapir's thermal effect is most evident extends to the Kosovo-1 / s and Gajda-1 wells. 

 This should be the result of the southwest direction of the explosion of the Dumrea diapir. 
The sedimentary section that has been on the cup’s diapir (before it is exposed to the surface) should be more 

mature than the other large distance of diapir.  
The thermally influenced section by the diapir is tectonised. 

 
 

Li
th

ol
og

yc
 

co
lo

un
 

   
   

 T
or

to
ni

an
   

   
   

   
   

   
  M

es
sin

ia
n 

   
   

   
   

   
   

   
  P

lio
ce

ne
 

Measured temperature in the  
well is 60oC 

      Biogenic gas, Ro up to .3% 

        Mixture gas, Ro= 0.3 to 0.4% 

       Thermogene gas, Ro0 > 0.4% 

Conglomerate 
 

 Conglomerate +    
Sandstone 
 Sandstone 
 
 Silstone 
 

Cl



PRIFTI Irakli          GJIKA Aleksander          PIPERI Arqile          LOÇI Rezeart          MINGA Ervin 
 

38 
 

ACKNOWLEDGMENTS 
 

The authors thank the archive structures of the "Albpetrol" company, which provided us with the results of 
laboratory analysis. We also thank the Albanian Geological Service, which gave us the opportunity to observe the 
geological elements in the field and provided us with archived studies. 

 
REFERENCES 

 
DOWNS N. M. 2012.  The effects of salt diapirs on the thermal maturity of surrounding sediments in the western 

Pyrenees, Spain. A thesis submitted in partial fulfillment of the requirements for the Master of Science in 
Geoscience Department of Geoscience. Duke University. 130 pp. 

JARVIE D. 2001. Correlation of Tmax and measured vitrinite reflectance. TCU Energy Institute.  In 2001 a poster 
presentation at AAPG. 13 pp. 

FRASHERI A. & FRASHERI N. 2005. Geothermal Energy Resources in Albania - Country Update. Proceedings 
World Geothermal Congress 2005. Antalya: 1-12. 

GURI S., BONJAKU S., MUSKA K., RAKIPI N., MEÇAJ B., PRILLO S., TRIFONI E., RRAPAJ D. 2002. Studimi 
tërësor i Ultësirës pranë Adriatike përfshirë pjesën detare të saj deri tek mesorja e Adriatikut. (Thorough study 
of the Peri-Adriatic Depression, including the Adriatic Sea near its medial to the Adriatic). Scientiphic report 
in albanian, unpublished. Archive of “National Agency of Natural Resources”. Fier. 180 pp  

LOPATIN N. V. 1976. The influence of temperature and geologic time on the catagenetic processes of coalification and 
petroleum and gas formation. In Isseledovaniya Organicheskogo Veshchestva Sovremennykh i Iskopayemykh 
Osakdov. Nauka Press. Moscow: 361-366.  

MILE J. 2017. Geologycal setting and petroleum potential of Ballagati syncline (In Albanian). Master thesis: Study 
Program: Professional Master, Profile: Geology of Hydrocarbon oilfields. Faculty of Geology and Mining, 
Polytechnic University of Tirana. 52 pp. 

MIDDTOMME KIRSTI & ROALDSET ELEN. 1999. Thermal conductivity of sedimentary rocks: uncertainties in  
measurement and modeling. Geological Society London. Special Publications. London. 158(1): 45-60. 

PRIFTI I. 1995. Modeli i gjenerimit të hidrokarbureve në prerjen karbonatike të shpuar nga pusi Ba-27 sipas analizës së 
lendës organike dhe reflektancës së vitrinitit. Albanian Petroleum journal. 4: 37-48. 

PRIFTI I. & PRENJASI E. 2011. Maturity of organic matter by Vitrinite reflectance in the Peri-Adriatic Depression.  
Albanian Journal of Natural and Technical Sciences. Academy of Sciences of Albania. Tirana. 17(1): 3-14 

PRIFTI I., MEHMETI N., DAUTI S. 2014. Petroleum System of East Part of Ionian Zone in Albania. Online 
International Interdisciplinary Research Journal. 4(3): 49-63. 

PRIFTI I., SHKURTAJ B., BOÇARI A., ÇAUSHI A., YMERI A. 2017. The evaluation of the petroleum potential in  
Dumre region (Albania) based upon Dumre-7 well results. Oltenia. Studii şi comunicări. Ştiinţele Naturii. 
Muzeul Olteniei Craiova. 33(2): 13-23. 

QIRKO A. 2008. Geological construction of planshet (K-34-112-B-a, Hysgjokaj). (In albanian, unpublished). Archive 
of Albanian Geological Survey. Tirane.  31 pp. 

SOTA J., LESKAJ Z., BANDILLI L., JANO K., ÇALJA J., BETA N. 2002. Pergatitjae paketës së të dhënave  
gjeologo-teknike dhe informacionit  të nevojshëm për kryerjen e studimit të fizibilitetit të stokimit nëntoksor të  
gazit në  diapirin e Dumrese (Scientiphic report, unpublished). Archive of Albpetrol Company. Patos. 118 pp. 

VRANAJ A., MELO V., KODRA A., BAKALLI F., MEÇO S. 2002. Gjeologjia e Shqiperise, Stratigrafia, 
Magmatizmi, Metamorfizmi, Tektonika dhe Evolucioni Paleogjeografik dhe Gjeodinamik. Archive of National   
Agency of Natural Resources. Albania. Fier. 475 pp. 

***. Albanian Geological Survey. 2002. Geological Map of Albania, Scale 1: 200 000 (in Albanian). Archive of 
“National Agency of Natural Resources”. 475 pp. 

 
 Prifti Irakli 

Polytechnic University of Albania 
Faculty of Geology and Mining, Department of 

Earth Sciences 
Rruga e Elbasanit, Tiranë, Republic of Albania 

E-mail: irakliprifti@yahoo.com 
 

 

Gjika Aleksander 
Albpetrol Sh. a. Petroleum Company 

Patos, Republic of Albania 
E-mail: Aleksander.Gjika@albpetrol.al 

Piperi Arqile 
Albpetrol Sh. a. Petroleum Company 

Patos, Republic of Albania 
E-mail: Arqile.Piperi@albpetrol.al

Loçi Rezeart 
Albpetrol Sh. a. Petroleum Company 

Patos, Republic of Albania 
E-mail: Rezart.Loci@albpetrol.al

  

Minga Ervin 
NOA CONTROL ltd, Tiranë, Republic of Albania 

E-mail: ervin-minga@hotmail.com 

 

 

Received: March 22, 2019 
  Accepted: August 24, 2019 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


