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ABSTRACT 

The Þeistareykir geothermal field is located in Northeast Iceland, within the active Þeistareykir volcanic system, one segment of the 

northern volcanic zone (NVZ). Geothermal field development and studies during the last 10 years have made available a 

comprehensive dataset of acoustic borehole Televiewer (BHTV) measurements for 9 of the 18 production wells in the area, alongside 

standard downhole wireline log and cuttings data. These datasets have been analyzed regarding types, distribution and orientation of 

fractures. Fracture orientation varies considerably in between the wells despite the rather small field size of Þeistareykir. Results from 

composite geological and geophysical borehole data analysis provide improved structural constraints for sub-surface modelling of 

the field in comparison to fluid flow. Three distinct fissure and fault trends were observed in the analysis: a dominating NNE-SSW 

trend at the surface, with a secondary NNW-SSE component, striking parallel to the Tjarnarás Fault zone, and a minor E-W trend 

observed to the south of the geothermal field. The different orientation of fractures was studied between wells, which provided a base 

for a division of the field into four sub-areas. Their structural characteristics are discussed and combined with results from spinner 

logging. One of the sub-areas, located near the Tjarnarás Fault, shows fractures with various strike orientations as well as abnormally 

high injectivity indices. 

1. INTRODUCTION 

For centuries, Þeistareykir was mainly known for its abundance of sulphur, as it was the main sulphur mine in Iceland (Jónsson, 1945; 

Þórðarson, 1998). The first geothermal exploration program in Þeistareykir was performed in 1972–1974 (Karlsdóttir, 1974; 

Grönvold and Karlsdóttir, 1975). In the following years, geological mapping, geochemical analysis from fumaroles and seismic 

surveys were conducted in the area (Pálmason, 1971; Ward and Björnsson, 1971; Sæmundsson, 1977; Óskarsson, 1984; Ármannsson 

et al., 1986). In 1981–1984, another geothermal exploration program was carried out, mainly based on surface exploration. Gíslason 

et al. (1984) did a joint interpretation of gravity studies, geology and resistivity to estimate the lateral extent and behavior of the 

system. Stable isotope values were also studied in different sections of the field (Darling and Ármannsson, 1989). The geothermal 

field has been monitored intermittently from 1991 to record its behavior and changes in the system. Based on collected data, the first 

production well was located (Gautason et al., 2000) and drilled in 2002 (Guðmundsson et al., 2002), and eighteen production wells 

have been drilled since. Geophysical logging and cutting analysis from the boreholes have provided further information about the 

geothermal system, e.g. the stratigraphic framework and temperature distribution. Feed zones have been located based on temperature 

logging and circulation losses, and Guðmundsdóttir et al. (2018) made a revision of size and location of the eight newest wells, based 

on spinner logging. The revision gave more detailed information about the depth range and injectivity indices of the feed zones. 

For a better understanding of the flow paths in the system, studies on structural data are essential along with existing datasets, as they 

give indications about primary fault/fracture trends or stress field properties within the field. In recent years, nine of the eighteen 

production wells have been imaged using borehole televiewer (BHTV) imaging. A BHTV wireline probe transmits sonic pulses to 

the borehole wall, resulting in 360-degree views of amplitude and travel time contrasts along the borehole wall. These signal contrasts 

allow the interpreter to identify and analyze structural and geological features in the well. This technique has provided a source of 

subsurface structural information in the geothermal field along with surface structural mapping results (Sæmundsson et al., 2012; 

Khodayar et al., 2013). The aim of this study is to provide a comprehensive analysis to increase the understanding of the sub-surface 

structural heterogeneity within the Þeistareykir geothermal field. The study is based on BHTV analysis results interlinked with other 

borehole data results, specifically permeability indications based on spinner log datasets. 

2. GEOLOGICAL SETTING 

The Þeistareykir volcanic system is the western-most volcanic system in the norther volcanic zone (NVZ) of Iceland (Figure 1). The 

NVZ is an approximately 200 km long and 50–100 km wide subaerial segment of the NE Atlantic mid-oceanic ridge system and one 

segment of the onshore Iceland plate boundary, which continues below the Vatnajökull glacier southwards and interlinks with the 

Tjörnes fracture zone (TFZ) at its northern boundary. The TFZ consists of the Dalvík seismic zone, Húsavík-Flatey transfer zone, 

and the Grímsey oblique rift system (Sæmundsson, 1974, 1978; Einarsson and Sæmundsson, 1987; Brandsdóttir and Menke, 2008; 

Einarsson, 2008; Thordarson and Höskuldsson, 2008; Magnúsdóttir et al., 2015; Brandsdóttir et al., 2015; Hjartardóttir et al., 2013, 

2016, 2017; Drouin et al., 2017; Hjartarson et al., 2017; Sigmundsson et al., 2018). The structure of this divergent plate boundary is 

suggested to be spreading faster than average mid-oceanic ridge boundaries, which is reflected by the highly fractured and faulted 

fissure swarms and their episodic intrusives (Hjartardóttir et al., 2017). Fracture zones, such as the TFZ are known to form normal 

faults, and local reverse faulting and strike-slip fault segments (Khodayar and Einarsson, 2004; Guðmundsson et al., 2008).  
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The Þeistareykir fissure swarm is one of the youngest post Pleistocene-Pliocene NVZ regions that consists of 5–6 fissure and central 

volcanic systems. Those systems have been subdivided and are monitored by seismic activity, surface structural, geological and 

geothermal expressions (Björnsson et al., 1977; Sigurðsson and Sparks, 1978; Einarsson, 1991). These central volcanic systems are 

interlinked through their fissure swarms (Sæmundsson et al., 1978) that form overlapping en-echelon domains up to 100 km in length 

and approximately 20 km in width. During rifting episodes, this pattern changes dramatically, as intensive earthquake activity is felt 

and measured directly both within the central volcanoes as well as in distinct parts of the linked fissure swarm (see, e.g., (Einarsson 

and Brandsdóttir, 1980; Buck et al., 2006)). The Þeistareykir fissure swarm extends from Lake Mývatn in the south to Öxarfjörður 

Bay in the north. The western part of the Þeistareykir fissure swarm, on the one hand, amalgamates with trans-tensional dextral faults 

of the Húsavík-Flatey-Fault system. The eastern part of the fissure swarm may, on the other hand, intercalate with fissures associated 

with the offshore Mánáreyjar volcanic system. However, the nature of this transition is debated (Magnúsdóttir and Brandsdóttir, 

2011; Sæmundsson, et al., 2012). 

 

Figure 1: A geological map showing the main geological formations in the Þeistareykir area. Well paths are shown as black 

lines. Modified from (Sæmundsson et al., 2012). The location of Þeistareykir is shown on a map modified from 

(Hjartardóttir et al., 2012). 

As these regional studies increase the understanding for the present-day active part within the NVZ, it is challenging to measure and 

map these volcanic systems, fissure swarms, and fracture zone systems within a geothermal field scale. The Þeistareykir volcanic 

system is approximately 70–80 km long and approximately 7–8 km wide in the center, where its width is the greatest. This complex 

structural and volcanic area is reflected at the surface by a more complex fault and fracture trend system, such as a dominating NNE-

SSW general rift and fissure trend, a secondary NNW-SSE trend of the Tjarnarás Fault zone, and a minor W-E trend observed to the 

south of the geothermal field (Sæmundsson et al., 2012; Khodayar et al., 2013).  

Mt. Bæjarfjall is a prominent subglacial hyaloclastite mountatin in the central region, formed during the Weischelian time. It is the 

youngest of the subglacial volcanic formations (Sæmundsson et al., 2012). To the south of Mt. Bæjarfjall, older hyaloclastite 

mountains are known and referred to as “Kvíhólafjöll”. To its north and east, a subglacial ridge was mapped and is referred to as the 

“Ketilfjall” (kettle mountain) (Figure 1). A prominent volcanic shield “Þeistareykjabunga” is located further east of Ketilfjall, and a 

distinct crater “Borgarhóll” can be seen to the south and east of Bæjarfjall that produced the lava field “Borgarhraun” (~10000 YBP), 

which overlays the “Stórahvítishraun” lava field (~12000 YBP). The Þeistareykjahraun lava field (~2500 YBP) is the youngest 

surface exposed lava field around Mt. Bæjarfjall. 



Þorsteinsdóttir et al. 

 3 

3. METHODOLOGY 

BHTV analysis has been carried out in nine of the Þeistareykir wells by ÍSOR and GeothermEx (Blischke and Árnadóttir, 2012; 

Perdana, 2018a, 2018b, 2018c; 2019; Þorsteinsdóttir et al., 2018a, 2018b; Árnadóttir et al., 2018; Helgadóttir et al., 2018). The data 

were collected from 2011 to 2019 with the ABI-43 (Acoustic Borehole Imaging, 43 mm diameter) logging probe. Data processing 

and interpretation were performed using Advanced Logic Technology’s (ALT) integrated well log interpretation program WellCAD 

(for wells ÞG-08, ÞG-11, ÞG-13, ÞG-14, ÞG 16) by ÍSOR, and Schlumberger’s Techlog wellbore software (for wells ÞG-12, ÞG-15, 

ÞG-17, ÞG-18) by GeothermEx (Schlumberger). The ABI-43 instrument provides oriented, 360° unwrapped images of the borehole 

wall by emitting an ultrasonic beam towards the formation and recording the amplitude and the travel-time of the reflected acoustic 

signal (ALT, 2015). The returning amplitude of the sonic wave relates to the acoustic impedance of the borehole wall, while the 

travel-time is dependent on the shape and diameter of the well (see, e.g., (ALT, 2015; Davatzes and Hickman, 2010)). Fractures were 

interpreted manually from the borehole images, recording dip azimuths, dip values and apertures by considering the orientation of 

the images, and the orientation and caliper of the borehole. The system of fracture classification differs slightly between the two 

interpretation parties, but in general, fractures were classified into open and closed fractures, and based on their appearance and 

continuity across the borehole diameter, providing the primary input for the subsurface structural interpretation. 

4. TELEVIEWER RESULTS 

The Þeistareykir wells are primarily drilled as deviated boreholes that reach across most of the 8 km2 large geothermal field. Most 

wells are located between Mt. Ketilfjall and the Tjarnarás fault, whereas one of the wells; ÞG-08, is located to the west of the Tjarnarás 

fault, approximately 1.5 km away from the main production area. Depth intervals that were logged using BHTV vary a lot in log 

image quality. This is due to differences of impedance contrasts within hyaloclastites, washed out or key-hole sections, specifically 

in highly deviated wells (see, e.g., (Davatzes and Hickman, 2010)). In most wells, only the third drilling phase for the production 

section of the wells, has been BHTV logged and some wells have only been analyzed over short sections to focus on fractures near 

large feed zones. The different fracture types have been summarized by their dip azimuth and dip angle for statistical analysis to 

highlight fault/fracture trends and tie-point with observed inflow zones within the boreholes. 

4.1 Fracture Orientation 

Figure 2 shows the distribution of the dip azimuth of all fractures (+/-90°from the strike). Two primary dip directions are prominent 

for the area, a dip azimuth range of 85–95°(E) and around 290°(WNW), corresponding to N-S and NNE strike directions. This 

corresponds to an NNW-SSE to NE-SW strike directional range for fracture elements, with most of the fractures dipping towards 

WNW and secondary dip direction towards the east. Strike and dip direction variability is apparent in between the wells and field 

sub-areas (Figure 3). The area furthest to the east, including wells ÞG-18 and ÞG-16, shows a rather homogeneous strike and dip 

direction, where fractures generally strike NNE-SSW and dip towards WNW. Only short intervals were analyzed for well ÞG-08 in 

the west, resulting in a slight variation in strike (N-S to NNE-SSW) and a general dip direction towards the east. Similarly, well ÞG-

13 shows a regular strike direction from N-S to NNE-SSW with a general dip direction towards the west. Well ÞG-11 appears to have 

more easterly strike with a dip direction towards SE and NW but not much rotation in fracture strike down the well. Wells ÞG-17 and 

ÞG-12 show a considerable change and rotation down the borehole, both in strike and dip direction, where the strike ranges from 

NW-SE to NE-SW. Strike and dip directions vary the most in wells ÞG-14 and ÞG-15, close to the Tjarnarás fault whereas NNW-

SSE and E-W striking fractures are present along with NNE-SSW striking fractures. Thus, most irregularities in strike and dip 

directions are prominent in the western part of the main production area, west and north of Mt. Bæjarfjall (Figure 3).  

 

Figure 2: Dip azimuth histogram display for all interpreted fractures analyzed by ÍSOR and GeothermEx.  

Strike and dip direction of permeable fractures were linked to medium or large feed zones in the wells (Figure 4). Size and locations 

of feed zones are based on temperature logs, spinner logging and circulation losses, determined at the end of drilling operations. Their 

orientation is in accordance to the general strike, showing rather homogeneous trend in wells ÞG-08, ÞG-13, ÞG-11, ÞG-16 and ÞG-

18, whereas more irregularity is recorded in wells ÞG-17, ÞG-12, ÞG-14 and ÞG-15 within the low area just north of Mt. Bæjarfjall.  
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Figure 3: Circles show the general strike (black long lines in the circle) and dip direction of fractures in all analyzed wells. 

Black short lines represent the primary dip directions and red short lines represent secondary dip directions. Wells 

with no BHTV analysis are shown as black dotted lines. The map also shows surface alteration (in yellow), surface 

fissures and faults mapped by Sæmundsson (2012) in green, and Khodayar (2013) in pink.  

 

Figure 4: Strike and dip direction of fractures that are considered to be linked with medium or large feed zones in each 

analyzed well. Black short lines represent the primary dip directions and red short lines represent secondary dip 

directions. Wells with no BHTV analysis are shown as black dotted lines. The map also shows surface alteration (in 

yellow), surface fissures and faults mapped by Sæmundsson (2012) in green, and Khodayar (2013) in pink.  
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4.2 Orientation of SHmax 

Drilling induced fractures (borehole breakouts and drilling induced tensile fractures) have been analyzed in eight of the nine BHTV 

logged Þeistareykir wells (Figure 5). Borehole ÞG-11 did not have drilling induced fractures analyzed. Borehole breakouts form along 

the azimuth of the minimum horizontal stress Shmin. and drilling induced tensile fractures occur parallel to the maximum horizontal 

stress SHmax. This relationship enables us to assess in which directions fault and fractures are likely to be open and if field areas appear 

to be segmented or intersecting specific fault zones. As this is applicable for vertical to near vertical boreholes and not necessarily 

reliable for wells that deviate by more than 10–12° from vertical (e.g.Mastin, 1998, Lacazette 2001 or Ziegler et al., 2016), this 

analysis is challenging in the Þeistareykir field area, as the wells are primarily deviated and exceed borehole deviation dip values of 

10–12° from vertical. Therefore, borehole breakouts and drilling induced tensile fractures are interpreted with caution and may not 

represent the true orientation of the two horizontal stresses. However, they represent estimated values for the wells. SHmax strikes 

nearly N-S for wells ÞG-12, ÞG-13, ÞG-16 and ÞG-18. Well ÞG-15 reflects a NE-SW orientation and ÞG-17 shows a NNW-SSE 

orientation. Borehole ÞG-14 is the only borehole in the field that records a change in stress field with depth in reference and ties to 

the Tjarnarás fault intersection below 2000 m in measured depth (MD) (Figure 5). 

 

Figure 5: Directions of SHmax. analysis for eight of the nine Þeistareykir field wells (black lines). Wells with no BHTV analysis 

are shown as black dotted lines. The map also shows surface alteration (in yellow), surface fissures and faults mapped 

by Sæmundsson (2012) in green, and Khodayar (2013) in pink. 

5. PERMEABILITY STRUCTURE 

Permeability for the Þeistareykir field area was studied and quantified by Guðmundsdóttir et al. (2018) for wells ÞG-11 to ÞG-17, 

which had enough datasets available. Locations of feed zones were re-evaluated based on spinner log data. Their analysis formed the 

basis for injectivity index calculations of individual feed zones based on pressure and velocity differences under two different flow 

conditions. A size and depth revision was presented for feed zones of wells ÞG-12, ÞG-13, ÞG-14, ÞG-15, ÞG-16 and ÞG-17. Figure 

6 shows the distribution of injectivity indices. The wells that show the highest injectivity indices are wells ÞG-14 and ÞG-15 (2.59–

3.09 (L/s)/bar). Wells ÞG-13, ÞG-17, ÞG-12 and ÞG-16 show medium to minor injectivity indices. This sheds light on the high 

permeability in wells ÞG-14 and ÞG-15, where fractures have various strike and dip orientations. Total flow from these two wells, as 

well as from ÞG-13 and ÞG-17 is also rather high (15.33–33.38 kJ/kg). In contrast to the high injectivity indices, wells ÞG-14 and 

ÞG-15 are recording low enthalpy and electrical power outputs (Guðmundsdóttir et al., 2020). To further the quantitative analysis of 

the feed zones from Guðmundsdóttir (2018), structural and lithological data was compiled for the feed zones, with the aim of 

clarifying aspects of the nature of the permeability in Þeistareykir. Wells ÞG-8, ÞG-10 and ÞG-18 were excluded from that analysis 

due to lack of data. 

5.1 Permeability in Relation to Feed-Zones and Lithology 

Information on the lithological characteristics of the bedrock within each feed-zone interval was added to the existing dataset where 

available from cuttings: rock type, presence of an intrusion, alteration intensity of the rock, abundance of calcite and pyrite, and level 



Þorsteinsdóttir et al. 

 6 

of vein fillings. Unfortunately, the data coverage on secondary minerals was too sparse to warrant any further investigation. The level 

of alteration had been classified as high for 76% of the feed zones and medium for 11% of the feed zones. 52% of the feed zones are 

situated at a great depth, where an intrusions or possible intrusions have been detected. To obtain the dominant fracture orientation 

and dip value over the depth range of each feed zone, the average of the strike and dip values was calculated as well as their standard 

deviation. The fractures included in this analysis were the open and the partially open fractures, which had been analyzed with high 

and medium confidence. All other fractures were omitted. 

 

Figure 6: Feed zone and injectivity index comparison in-between wells, based on spinner log data analysis (Guðmundsdóttir, 

2018). The map also shows surface alteration (in yellow), surface fissures and faults mapped by Sæmundsson (2012) 

in green, and Khodayar (2013) in pink. 

5.1.1 Fracture System 

To address the question of what fracture sets of individual feed zones are most permeable in direct comparison to the injectivity index, 

each feed zone’s injectivity index was compared to the mean strike from the BHTV analysis. Fractures striking N-S to NNE-SSW 

are most common near permeable zones. This may simply reflect the population, since most fractures in the Þeistareykir field are 

oriented between 0° and 20° and thus reflect the main rift trend. The mean fracture dip value at the depth interval of each feed zone 

was compared with the feed zone’s injectivity index (Figure 7). The most permeable feed zones have dip values between 60° and 72° 

from horizontal.  

5.1.2 Permeability and Depth 

Figure 8 shows, on the one hand, how the injectivity index varies with depth (in m.a.s.l.) in the wells and, on the other hand, how the 

number of feed zones varies with depth in the wells. The permeability increases with depth in the wells and is highest beween 1450 

and 1800 m.a.s.l. 

5.1.3 Fracture Orientation and Dip with Depth 

The mean fracture strike and dip values of the open and partially open fractures located close to feed zones were compared to their 

depth in m.a.s.l. (Figure 9). The relationship of fracture dip values with depth indicates a slight decrease in dip (fractures dipping 

more gently deeper in the well) values with depth and a correlation coefficient of 0.28. The strike versus depth shows more northerly 

striking fractures deeper in the well. 

5.1.4 Permeability and Lithology 

In order to clarify, which lithological groupings are most associated with permeability in the wells, the feed zones were classified 

into one of the following categories: basaltic tuff, basaltic breccia, glassy basalt, fine-medium grained basalt, medium-coarse grained 

basalt, coarse crystalline basalt and intermediate tuff (Figure 10). These categories are obtained from cuttings and therefore intervals 

in wells where no cuttings were retrieved (due to total loss of circulation) are not included in this analysis. The lithological 

characteristics most commonly associated with permeability in the wells under study are finemedium grained basalt and 

mediumcoarse grained basalt that relate to lava flows, dyke or sill intrusions (52% of the permeable fractures are located near 

intrusions). Furthermore, the highest injectivity indices of individual feed zones were registered in those same two lithological 
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categories. It is worth noting that in wells Þg-14 and Þg-15 no cuttings were retrieved from below -1075 and -1410 m.a.s.l., 

respectively. Below these depths gamma logs indicate the presence of intermediate/felsic rocks which have been speculated to be 

associated with high permeability (Guðjónsdóttir et al., 2017; Sigurgeirsson et al., 2017). In well Þg-14, which has high overall 

permeability, all the feed zones are situated below the depth of total circulation loss, where no cuttings were retrieved, and are 

therefore not included in this analysis of permeability and lithology. In Þg-15 two out of the three most permeable feed zones are 

situated in zones of total loss of circulation. 

 

Figure 7: Left image: The injectivity index of feed zones plotted against the mean dip value of fractures at the depth of each 

feed zone. Right image: A histogram depicting the number of feed zones per mean dip value. 

 

Figure 8: Left image: The injectivity index of feed zones plotted against the measured depth of each feed zone. Right image: 

A histogram depicting the number of feed zones per depth interval. 
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Figure 9: The mean strike and the mean dip values for the fracture sets around the feed zones are plotted against depth in 

m.a.s.l. The standard deviation of the strike and dip is plotted in the form of error bars for each feed zone. 

 

Figure 10: Left image: The injectivity index of each feed zone plotted against the lithological characteristics of each feed 

zone. Data from each well is colored differently, no cuttings were retrieved from below 1450 m (MD) where the feed 

zones are located in ThG-14. Right image: The number of feed zones in each lithological category. 

6. DISCUSSION 

Based on the difference in BHTV results, the geothermal field can be sub-divided into four sub-areas with the distribution of 

injectivity indices supporting the grouping (Figure 11). The dip direction of open and partially open fractures, which were analyzed 

with high or medium confidence, are shown in Figure 12. 

Sub-area A: This sub-area reaches from the southern part of the Tjarnarás fault and along the northern flank of Mt. Bæjarfjall. It 

includes wells ÞG-14 and ÞG-15 and wells ÞG-05, ÞG-05B and ÞG-09, which have not been logged with the BHTV probe. The strike 

of fractures within this sub-area is highly distributed and the variation in strike, dip and dip direction is considerable within each well. 

Compared to other sub-areas, mapped surface structural features are few. The Tjarnarás fault system seems to affect the area 

considerably at depth. The orientation of SHmax in ÞG-14 changes across that fault system from N-S strike, towards NW strike of 

SHmax as it crosses the fault zone. In well ÞG-15 SHmax is parallel to surface structural features mapped by Khodayar (2013), striking 

NE-SW. Injectivity indices calculated for wells ÞG-12 to ÞG-17 are highest within this sub-area, which sheds light on the high 

permeability of this area.  

Sub-area B: Wells ÞG-03, ÞG-06 (upper part), ÞG-07, ÞG-16 and ÞG-18 are located within this sub-area. The area is located at the 

eastern margin of the geothermal field. Only two of the wells within this sub-area have been logged with the BHTV probe (wells ÞG-

16 and ÞG-18). They show comparatively homogeneous strike and dip direction (NNE-SSW and a primary dip direction towards 

WNW), which corresponds well with the strike of mapped fault and fracture zones at surface for the eastern and northern part of this 
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sub-area. The orientation is striking further to the east than in other sub-areas, and parallel to a dyke that has been mapped at the 

surface by Sæmundsson (2012) in Ketilfjall (Figure 1). Orientation of SHmax is N-S in both wells, which is slightly to the west of the 

main strike of fractures mapped in the wells.  

Sub-area C: This sub-area is located in the western flanks of Mt. Bæjarfjall. Wells ÞG-17, ÞG-13, ÞG-12, ÞG-11 and ÞG-04 are 

located within that area. Fractures show two dominant dip directions; towards E and WNW, which corresponds to N-S and NNE-

SSW striking fracture systems. The most heterogeneity in dip directions is recorded within wells ÞG-17 and ÞG-12. The orientation 

of SHmax is similar to other sub-areas; striking NNW-SSE.  

Sub-area D: This sub-area is located to the west of the main production area and includes only one well, ÞG-08. The BHTV dataset 

spans only across a short interval of the well indicating a relatively uniform strike of the logged fracture set in a N-S to NNE-SSW 

direction and a primary dip direction to the east following into the main rift graben low. 

 

Figure 11: The four different sub-areas of Þeistareykir, based on results from BHTV analysis. Older wells, that have not been 

analyzed with BHTV, are marked in gray. The map also shows surface alteration (in yellow), surface fissures and 

faults mapped by Sæmundsson (2012) in green, and Khodayar (2013) in pink. 



Þorsteinsdóttir et al. 

 10 

  

Figure 12: Dip azimuth in different sub-areas AD based on BHTV analysis. 

7. CONCLUSIONS 

The main purpose of the BHTV analysis discussed in this study was to investigate the subsurface fracture network and its control on 

fluid flow within the Þeistareykir geothermal area. Analysis results are presented for nine of eighteen wells that are distributed over 

the area. A compilation of the results highlights the structural heterogeneity of the field that sub-divides the field into four distinct 

structural areas. The heterogeneity exists both between and within wells regarding general fracture strike and regarding fractures that 

are linked with permeability. One of the sub-areas, including wells ÞG-14 and ÞG-15, shows fractures with various strike orientations 

as well as abnormally high injectivity indices. Other sub-areas show rather confined fracture strike and dip directions, indicating a 

dominant NNE-SSW strike direction. Dip direction in the easternmost sub-area B is mostly towards the west, and sub-area D that is 

located to the west of the main production area and only includes one well indicates a primary dip direction towards the East. Stress 

orientation measurements show the most common orientation of SHmax striking N-S, but a westerly rotation of SHmax is detected in 

well ÞG-14, which is assumed to be attributed to the Tjarnarás fault zone. In order to clarify aspects of the nature of the permeability, 

a quantitative analysis was performed of fractures around feed zones with calculated injectivity indices for wells ÞG-12 to ÞG-17. 

Permeability is highest between 2200 and 2300 m and 52% of fractures near permeable zones are located where an intrusion or a 

possible intrusion have been detected. Fractures around feed zones strike from NNW to NNE and the most common dip value is 

between 60° and 72° from horizontal. This study enabled us to tie in detail fracture and feed-zone analysis into a sub-surface fracture 

network, which is the basis to build a reliable structural field model. 
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