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Ágrip
Niðurstöður ýmissa rannsóknarþátta á Reykjanesi eru bornar saman við brotamunstur
eldstöðvakerfisins. Vinnslan er aðallega úr s.k. Rauðhólagosrein Þar eru gígaraðir, brot og
gangar með NA-SV stefnu ráðandi og sprungulekt kerfisins líkast til tengd þeim. Viðnámsskrokkur ofan 1000 m dýpis stefnir NA-SV en í slúmmi frá því í „árdaga“ kom fram
kringlóttur uppstreymisstrókur sem náði niður í 600 m, a.m.k. Mikil segullægð stefnir
NA-SV en lægðir koma einnig fram austan og vestan við. Það er í samræmi við hitasnið
gegnum jarðhitakerfið. Niðurdráttarskál hefur einnig þessa stefnu. Jarðhitasvæðið er
austan við skjálftarennuna sem markar plötuskil á Reykjanesi. Ein borhola er í henni miðri.
Skjálftaupptök eru á 2–5 km dýpi, innan 300–600°C hitasviðs. Ætla mætti að lekt væri
bærileg neðan 2000 m en svo reyndist ekki í þessari einu holu. Hitagjafi er líkast til þar sem
lag 3 lyftir sér yfir meðaldýpið með innskotamori sem einkennir rætur megineldstöðva.

Table of contents
1

Introduction ..................................................................................................................................7

2

Tectonic frame and settings of the geothermal system ........................................................7

3

Geothermal upflow and eruption zones .................................................................................8

4

Seismic activity at Reykjanes ....................................................................................................9

5

Fault distribution at Reykjanes...............................................................................................10

6

Fault trends and rate of subsidence .......................................................................................10

7

Measurement of horizontal ground movement ...................................................................11

8

Hade of faults .............................................................................................................................11

9

Shifting stress field ...................................................................................................................12

10 Interaction between plate separation and magma ..............................................................12
11 Towards a new structural mapping of Reykjanes? .............................................................12
12 References ...................................................................................................................................28

List of figures
Figure 1. Seismic zone of the Reykjanes Peninsula from earthquake swarms .................................. 13
Figure 2. Epicentral zone of the 1972 swarm bisects the Reykjanes rift zone. ................................ 14
Figure 3. Focal depth of 1972 seismic swarm ................................................................................... 14
Figure 4. Geology of Reykjanes. Over half of it is covered by lavas erupted 3200-800 year B.P. .... 15
Figure 5a. Resistivity at 1000 m depth............................................................................................. 16
Figure 5b. Same as 5a with surface geothermal activity and the seismic zone superimposed.......... 16
Figure 6. Airborne magnetic map of Reykjanes ................................................................................ 17
Figure 7. Eruption zones within the Reykjanes centre ..................................................................... 18
Figure 8. East-West temperature profile across the Reykjanes geothermal area .............................. 19
Figure 9. Focal mechanism solutions of the 1972 swarm are extensional in the SW and strike
slip after bending near the eastern boundary of the Reykjanes rift zone ..................................... 20
Figure 10. Coastal cliff at Reykjanes exposes faults and feeder dykes .............................................. 21
Figure 11. Valbjargagjá fault of 15 m throw splits. .......................................................................... 22
Figure 12. N 20°E tending strike-slip faults occur east of the geothermal area. .............................. 23
Figure 13. Schlumberger resistivity map for 650 m depth indicates conjugate N-S and ENEWSW fault trends besides the NE-SWtrend ............................................................................... 24
Figure 14. Subsidence bowl due to fluid production from the reservoir trends in the direction of
the rift zone .................................................................................................................................. 25
Figure 15a. Marginal fault blocks are sometimes tilted, with dips commonly about 3° towards
the centre of the rift zone ............................................................................................................. 26
Figure 15b. Lineament map of the Reykjanes fissure swarm ........................................................... 26
Figure 16. Contours of the main upflow of the Reykjanes reservoir from alteration minerals ......... 27

-5-

-6-

1 Introduction
This is a summary report to illustrate the tectonics of the Reykjanes geothermal system and
a possible tectonic control of it. A relationship should express itself in permeability of the
reservoir which has been found to be secondary.
The summary includes structure related geophysics as well as geology. Seismic studies
have revealed extremely valuable information about the tectonic settings and the upper
crustal structure of Reykjanes. Therefore it was thought appropriate to present the main
findings of the seismics and crustal structure.

2 Tectonic frame and settings of the geothermal system
The Reykjanes geothermal system is intimately connected to the plate boundary that
extends along the Reykjanes Peninsula. The boundary, as expressed by a narrow zone of
seismicity, is highly oblique to the plate spreading vector (Fig. 1) that has a direction of
about 103°. At Reykjanes the boundary shows up as a 1.5–2 km broad seismic zone at 2–5
km depth northwest of the present drill field (Fig. 2). The seismic zone trends N55°E for 7
km inland, then bends to N77°E (Klein et al., 1973, 1977). It continues for another 65 km to
connect with the South Iceland Seismic Zone (Fig. 1 and 2). The plate boundary is flanked
by a deformation zone of about 30 km width (Hreinsdóttir et al., 2001) where strain is built
up by the plate movements but is released in failure events such as earthquakes, dike
intrusions, and fissure eruptions. Two distinctly different fracture systems exist within the
deformation zone. The more prominent system consists of rifting structures, such as normal
faults, open fissures and eruptive fissures. These are mostly confined to fissure swarms of
the 4–5 volcanic systems that exist on the peninsula. They trend NE-SW and are arranged
en echelon along the plate boundary, oblique to the plate boundary and the plate spreading
vector. The other fracture system is less conspicuous and consists of strike-slip or obliqueslip faults with a northerly strike (Einarsson, 2008). This system has been found to be
responsible for most of the larger earthquakes on the peninsula in the last couple of
decades (e.g. Árnadóttir et al., 2004; Hjaltadóttir, 2010). Focal depth indicates brittle/ductile
transition at about 5 km depth (Fig. 3) which would correspond to a temperature of at least
600°C.
Volcanism of the peninsula is divided between five volcanic systems the centres of which
almost match the seismic zone. The Reykjanes system which is furthest west is half on land,
and half off shore. Its centre of activity is defined by (1) a volcanic production focus almost
filling up (2) a graben structure which emerges at its flanks and NE of it (Fig. 4), and (3) a
geothermal field south of the seismic zone. A high level intrusion complex (i.e. updoming
of seismic layer 3 of Fig. 3) below the volcanic focus would act as a heat source (4). Only
tholeiitic basalts have been erupted at Reykjanes.
Hot ground and surface alteration extend over an area of about 1.5 km². Below it a
geothermal plume reaches to about 900 m depth. It is thought to be sealed off partly by
anhydrite deposition (Tómasson and Kristmannsdóttir, 1972). Below this depth the reservoir expands to at least 4 km² at 2 km depth with borehole temperatures of about 300°C.
Interpretation of resistivity surveys in Reykjanes show a NE-SW trending high resistivity
body at 1000 m depth, centered on the main fumarole/mud pool area (Fig 5). It is attributed
-7-

to propylitization (chlorite and abundant epidote) which correlates with about 240°C and
higher. A steam zone which developed as result of production shows up in resistivity as
well, elongated NE-SW. A Schlumberger survey for 650 m depth (Björnsson et al., 1972)
shows also conjugate? N-S and ENE-WSW trends which cross the so called Rauðhólar
eruption zone near the main hot spring area.
Geothermal plumes in rift zones which are stationary over long periods of time tend to
expand laterally in the direction of extension. This is suggested in the case of Reykjanes
ostensibly in an airborne magnetic map (Fig. 6) as a flanking eruption zone, Stampar it the
west and a non active area east of Rauðhólar. Temperature maxima at RN-17B and RN-29
(Fig. 8) of about 340°C within and towards these zones correlate with rather poor
permeability. Intrusion phases such as occurred 800 and 1900 years ago in the Stampar
zone would have brought with them thermal energy into the roots of the volcanic centre.
Much of it would be carried off rather fast by convection, but slow conduction would
prevail in the less permeable rock. However, the Stampar zone which is transected by the
seismic zone is being actively broken up from 2 km down (Fig. 3) and thus likely to possess
secondary permeability in the 300–340°C temperature range.

3 Geothermal upflow and eruption zones
Volcanic activity during postglacial time (postglacial rather than Holocene because the area
had become ice free about14,000 years B.P.) has shifted between two eruption zones (Fig. 7).
Rauðhólar, a tindar type volcanic ridge of Weichselian age, long recognized as an upflow
zone (four wells in a line with a high yield at about 290°C) is on the axis of one of them.
Feeder dykes to the tindars, two postglacial crater rows and two normal faults all trending
NE-SW are present in this zone.
The other (Stampar zone) 1.5 km further west has no geothermal surface indications. A
2500 m deep exploration well, RN-29, drilled there hit a 320–340°C feed zone at 1800–2000
m depth with a bottom hole temperature of at least 320 °C. It is the hottest of the Reykjanes
wells and is located within the seismic zone (Fig. 2). A temperature low separates the
present production area of the Rauðhólar zone and RN-29 (Fig. 8). The western zone has
erupted twice in the past 2000 years. Normal faults trend towards it from the NE and SW
(Figs. 4 and 10). The eastern zone erupted last 3200 years ago. The two eruption zones
continue towards NE as grabens (Fig. 4 and 15a).
A row of postglacial eruptive fissures, Skálafell-Melur, on the east margin of the Rauðhólar
zone, last active 3200 years ago, has been drilled into but an upflow does not seem to be
associated with it.
Franzson (2004) identified a north-south trending thermal high from secondary minerals
west of Rauðhólar. A rise in temperature or an increase in well flow is not associated with it
at the present time. Its prolongation south does not express itself in the alignment of mud
pools south of the Grey Lagoon. Major groups of mud pools there line up NE-SW (Figs. 4
and 7).

-8-

4 Seismic activity at Reykjanes
Seismicity on the Reykjanes Peninsula is high and appears to be episodic. Three active
periods occurred at Reykjanes in the 20th century. The first around 1900, then 1919–1926,
and the last one 1967–1972. The largest earthquakes in the latest episodes of the Peninsula
as a whole, the last in 2000, are known to have been associated with strike-slip faulting (e.g.
Einarsson, 1991; Árnadóttir et al., 2004). At the present time, therefore, deformation along
the plate boundary appears to be accommodated by strike-slip faulting, possibly with some
contribution of crustal stretching (Keiding et al., 2008). No evidence of magmatic contribution has been detected in the last decades, such as inflation sources, volcanic tremor, or
earthquake swarms propagating along the fissure swarms.
Two earthquake swarms are of considerable importance for the Reykjanes geothermal
system. The first one marks the beginning of the 1967–1973 episode and originated in the
immediate surroundings of Reykjanes. It had a maximum magnitude of 4.9 and contained
14 events larger than magnitude 4 (Tryggvason, 1970). It was associated with a significant
increase in surface geothermal activity, including revival of geysers, and a 5–8 cm obliqueslip on the western branch of a major fault, Valbjargagjá (Jónsson, 1968; Ward et al., 1969).
The second swarm occurred in 1972 during the operation of a dense portable seismic
network in the area that allowed a detailed study of its mechanics. The six largest
earthquakes were in the magnitude range 4.1–4.4, and the total released seismic moment
was equivalent to a single event of magnitude 4.9 (Klein et al., 1977). The epicentral map
shows clearly the location of the main plate boundary (Fig. 9). Focal mechanisms showed
normal faulting in the Reykjanes part of the plate boundary segment but strike-slip faulting
east of it (Klein et al., 1973, 1977). Also this time increase was noted in the geothermal
activity but it gradually decreased in the next 20 years towards the situation as before.
Fault movement was also observed on this fault in the 1926 episode (Friðriksson et al.,
2010).
A notable change has been documented in the seismicity pattern at Reykjanes since 2006.
Several small swarms have occurred but they have tended to be located to the side of the
main plate boundary, both to the north and to the south. The suggestion was made
(Keiding et al., 2010) that this was the effect of lowered pore pressure in the seismogenic
layer of the crust due to the operation of the Reykjanes power plant. Lowered pore pressure
increases the friction on potential fault planes, inhibiting fault slip.
As a confirmation of the above mentioned shift in the epicentral pattern a magnitude 4.8
earthquake took place near Reykjanes on October 13, 2013 (Icelandic Meteorological Office
at vedur.is), followed by numerous aftershocks in the following days. The epicenter was off
shore to the south of the Reykjanes geothermal system, at a distance of about 3 km. Small
displacements were found on several of the strike-slip faults on shore, right-lateral on the
N-S striking faults, and left-lateral on a fault segment with an ENE strike (Páll Einarsson
and Ásta Rut Hjartardóttir, unpublished).
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5 Fault distribution at Reykjanes
A structural map of Reykjanes was first presented by Jónsson (1968), showing the main
fault trends and throws. Later mapping added details and a unanimous interpretation
showing an oblique rift in agreement with Nakamura (1970). The latest structural analysis
was presented by Clifton and Kattenhorn (2006).
Half of the geothermal area and the entire western half of Reykjanes is covered by lava
from less than 2000 year old crater rows of the Stampar zone. No faults are as yet visible in
them except in the costal cliff (Fig. 10). There the faults intersect the 1900 year old lava but
not the 800 year old one. The eastern half of the geothermal field is located on the 3200 year
old lava flow within the Rauðhólar zone. Some opening and offset is seen there on the
western branch of Valbjargagjá (Fig. 11). Valbjargagjá has broken up the 3200 year old lava
forming a single 15 m high fault scarp in the southwest before it splits into two branches
further northeast (Fig. 4). The western branch of this fault passes east of Rauðhólar closely
followed by a crater row, intermittently active geysers and at present mud pools of
impressive size and activity. An slip took place in it during the 1926 and 1972 seismic
episodes, reported as oblique in 1972.
Elsewhere the mapping of faults is restricted to the eastern part of Reykjanes where lavas
older than 3200 years are exposed. Crater rows, however, are well preserved which is
important as upflows are sometimes associated with their feeders. This applies in particular
to the tindar row of Rauðhólar in our case.
The geological map (Fig. 4) shows a 14,000 year old shield lava to the northeast of
Reykjanes. This lava is heavily cut up by faults and open fissures some of which trend
towards the geothermal prospect with its young lava cover. Very rarely faults covered by
the Stampar flows of 1900 and 800 year B.P were found in the area. Two faults are exposed
in the sea cliff to the SW of Stampar and in one case a row of phreatic spatter cones
indicated water/lava contact in an open fissure.

6 Fault trends and rate of subsidence
Plate separation (103°) at the latitude of Reykjanes presumably takes place mainly in the
southwestern branch of the Reykjanes volcanic system including its centre as parallel
volcanic systems to the ESE or WNW are not prominent.
A tectonic trend of 35° dominates in the form of crater rows, dip-slip faults and open
fissures. Measureable throw on the southeastern boundary fault of the Reykjanes rift zone
(Fig. 4) amounts to at least 23 m in about 8000 year old lava. Vadon and Sigmundsson
(1997) found from InSar data an average annual rate of subsidence of 6.5 mm on the
Reykjanes Peninsula. They interpreted it as due to continuous ductile deformation below
the brittle/ductile transition of Klein et al. (1977) at 5 km depth. A revision by Friðleifsson et
al. (2003) indicated 6 km depth. Friðleifsson and Richter (2010) suggested a similar value
(6 mm for the rate of subsidence at Reykjanes from sediment of shallow marine character
containing shell pseudomorphs in a drill core from 2560 m depth of well RN-17b).
The fault pattern at Reykjanes also includes faults trending N20°E. They are almost
exclusively seen on a 700–800 m broad ledge between two normal faults to the southeast of
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the geothermal field (Fig. 11). These faults show an oblique-slip with throws an order of
magnitude less than the dip-slip faults. Connecting fractures between push-ups show clear
left stepping indicating right-lateral slip along the fault (Fig. 12). These faults showed slight
displacements during an earthquake in October 2013 emphasising strike-slip movements at
the present time, see Chapter 4 above. A conjugate ENE-WSW fault trend, although
present, does not show lateral offset in the form of push ups apart from a few such near the
intersection of the N10°E faults with the eastern branch of Valbjargagjá. A strike-slip
component is otherwise evident from en echelon stepping normal faults as pointed out by
Nakamura (1970) for Reykjanes in particular and the Reykjanes peninsula as a whole.
The main tectonic trend shows up clearly in the subsidence bowl caused by production
from the geothermal reservoir, found both by GPS and InSar (Fig. 14). It is of a lenticular
shape, elongated NE-SW, and centered on the production area. It deepened by 20 cm
between 2003 and 2008 (Keiding et al., 2010; Magnússon, 2013).

7 Measurement of horizontal ground movement
Brander et al. (1976) found from measurements employing a network of permanent
benchmarks at Reykjanes in the period 1968–1972 that a combination of left lateral and
extensional movements was taking place at a rate of about 9 mm per year. This is a rather
high value for a latent creep. The authors attributed it partly to producing boreholes which
caused ground movement towards them.
GPS derived horizontal velocities at Reykjanes since 1993 (Sigmundsson, 2005; Magnússon,
2013) are overshadowed by movements due to production from the geothermal reservoir.

8 Hade of faults
Faults in the lava pile of Iceland are usually steeply dipping, more or less perpendicular to
the lavas which they intersect. They rarely deviate more than 10° from the lava tilt. Planar
normal faults occur upwards of arrested dykes (Guðmundsson 2003). On schematic
presentations the boundary faults of rift zones are generally shown as listric, but near
vertical in the rift interior where open fissures and crater rows abound. Very steep hades
have been found to prevail at Reykjanes where directional wells have intersected fault
related feed zones.
Tilted fault blocks (faulted monoclines) are found in the ~14,000 year old shield lava where
cut by the fissure swarm of Reykjanes (Fig. 15a). They are best represented in an area 10–20
km NE of the Reykjanes centre. The tilt is mostly in the range 2–3°. Nakamura (1970) who
first described them found up to 5°. The tilt is rather uniformly to the southeast, however,
the fault blocks are discontinuous in the direction of the swarm as zones with no tilt are
found in between (Sigurdsson, 1985). Nakamura (1970) interpreted them as antithetic faults
of a graben structure. However, as symmetry is lacking one might consider the tilt as a
result of the general tilt of the lava pile towards the zone of volcanic loading.
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9 Shifting stress field
Magmatic activity in the Reykjanes Peninsula oblique rift zone has been shown to be highly
episodic, with long periods of no eruptive activity. Presumably this also applies to intrusive
activity at depth. Little signs of magmatic activity have been detected in the last decades.
There seems to be no addition to the crustal material so the crustal divergence has to be
taken up by stretching and necking of the crust, i.e. updoming of mantle material and
simultaneous subsidence of the surface. The magmatic phases are separated by about twice
as long periods of presumably oblique rifting as prevails at present. The stress field would
have shifted accordingly from the situation during eruptive phases to that during oblique
rifting, i.e. maximum compression shifting from vertical to horizontal NE-SW with
minimum compression unchanged (NW-SE).

10 Interaction between plate separation and magma
According to Rubin (1990) the tectonics of Reykjanes can be understood in terms of an
extension constantly reducing compressive horizontal stress in the direction of plate
separation. This process operates over long periods (centuries) as latent creep and
intermittent spasms of oblique rifting on existing normal and strike-slip faults. At a certain
stress level this reduction makes possible the intrusion of dykes from the mantle into the
weakest (most yielding) part of the volcanic system. Eruptions may take place depending
on the availability of magma and driving pressure (= magma pressure minus compressive
stress in the direction of σ3) to make them propagate laterally away into fissures of the
respective fissure swarm.

11 Towards a new structural mapping of Reykjanes?
A new tectonic analysis of Reykjanes has been recommended using available remote
sensing data (conventional air photos, and satellite imagery). Lineament analyses of this
kind have been carried out in Iceland over the past 30 years. Much of what is presented on
maps of this kind lacks ground truth and has to be received with healthy skepticism.
Sigurdsson (1985) presented a lineament map of the Sandfellshæð shield which formed
about 14.000 years ago including 25 km of the Reykjanes fissure swarm as part of a
hydrological and tectonic study (Fig. 15b). He wisely omitted the Holocene lavas erupted
from crater rows at Reykjanes and Eldvörp - Svartsengi to the east.
ÍSOR is in possession of high resolution low altitude stereo air-photos of Reykjanes, both in
black/white and color. They are of superb quality and were perused as aid in field work.
Ortho-maps are less useful for identifying structures but help in plotting maps.
As seen from the geological map of Reykjanes (Fig. 4) a young lava cover (grey shades on
the map) hides the greater part of the Reykjanes centre. Structural data are scant there but
flow features abound. Only locally faults show up through it where escarpments are not
completely smoothed out by these flows. The Rauðhólar row is of interest for its feeders
and alteration as the youngest member of the subglacial volcanics in the area. The hot
ground with its mud pools, steam vents, and geysers helped identify likely faults.
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12 Main conclusions
The main conclusion of this summary is that tectonics, geophysics, and reservoir hydrology
show the geothermal system as consistently controlled by a NE-SW structural trend. From
the magnetics and the temperature maxima at RN-17b and RN-29 one might perhaps
conclude that an east-westerly trend of the system in the direction of spreading existed.
This would be expected in view of the general extension of the area with time and multiple
volcanic eruption zones running parallel and alternating in their activity in time. The
upflow of the main reservoir is well defined in the northeast, but less so, even open to the
southwest.

Figures:

Figure 1. Seismic zone of the Reykjanes Peninsula from earthquake swarms (Einarsson, 1991). The
swarm of 1972 is highlighted. The seismic zone was originally proposed by Klein et al.
(1973) based on this swarm.
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Figure 2. The western half of the epicentral zone of the 1972 swarm bisects the Reykjanes rift zone.
Its boundary faults are shown (Klein et al., 1977). Ground temperature measurements at 0,5
m depth in summer 1968 show its extent (ambient to 100°C) at that time (ÍSOR data file).
The hot area expanded significantly to the southeast after the Reykjanes power plant started
production in 2006. The two westernmost boreholes are shown. RN-29 is the only one
within the seismic zone. RN-16 hit a temperature low (Fig. 8).

Figure 3. Focal depth indicates brittle/ductile boundary at about 5–6 km depth at a temperature of
600–700°C. The section is to scale (Klein et al., 1977). Seismic soundings broadly fit the
ophiolite model and exposed intrusive complexes in exhumed central volcanoes in Iceland
where seismic layer 3 (p-wave velocity of 6,5 km/s) represents high dyke/intrusion
percentage, soon attaining 100%.
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Figure 4. Southwestern part of a 1:25,000 geological map of the western Reykjanes Peninsula. The
map which shows Reykjanes is simplified with the youngest lava cover shown in grey. Lavas
erupted about 800 and 1900 years ago are shown in light grey. Lava flows erupted 3200
years ago are shown in a darker grey shade. Faults have been visibly reactivated after these
lavas in the 3200 B.P. flow. Arrows indicate downfaulted lows within the main rift zone of
the Reykjanes fissure swarm. The present area of hot ground is outlined by broken a red line
(ÍSOR, last updated 2014). Normal faults predominate with a measurable minimum throw
of 23 m on a single fault south of Skálafell. N20°E trending oblique-slip faults with up to
2 m vertical throw occur southeast of the hot area (near bottom centre). Push-ups and fault
offsets on them indicate a right lateral strike-slip component.
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Figure 5b. Same as Figure 5a with surface geothermal
activity and the seismic zone superimposed.

Figure 5a. Resistivity at 1000 m depth shows a NE-SW
trending high resistivity body along the Rauðhólar
eruption zone. It is enveloped by low resistivity
shown pale red on both sides at this depth
(Karlsdóttir, work in progress). A parallel high
resistivity body is also indicated along the Stampar
zone. Borehole RN-16 is located in the temperature
and resistivity low between the two.
- 16 -

Figure 6. Airborne magnetic map of Reykjanes. The map shows a NE-SW trending low in the
Rauðhólar eruption zone but also a magnetic low trending east-west across the geothermal
area. It is caused by either rock alteration or thick piles of hyaloclastite.
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Figure 7. Eruption zones within the Reykjanes centre. Volcanic activity during postglacial time has shifted between two eruption zones. Rauðhólar is on
the axis of the eastern zone. The geothermal area is associated with it. It includes the feeders of the Rauðhólar tindar row seen as dykes and
postglacial crater rows. Faults also are present but are not prominent as they were last smoothed out 3200 B.P. The western zone, Stampar, is
transected by the seismic zone. It has no geothermal surface indications. Crater rows occur and faults are seen in the coastal cliff to the southwest
and on the ground to the northeast trending towards it. The Stampar zone was completely smoothed out by lavas of 1900 and 800 B.P.
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Figure 8. East-West temperature profile across the Reykjanes geothermal area constructed from borehole logging data, updated 2014. Note the depression
in temperature between the Stampar eruption zone in the west and the production area. From production characteristics upflows seem to be related
to Rauðhólar with four wells of optimal production in a row. There is possibly another along the Vatnsfell tindar row (RN-10) and a third upflow
may be related to Stampar and the seismic zone. It should be kept in mind that high temperatures do not necessarily mean high permeability.
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Figure 9. At Reykjanes focal mechanism solutions of the 1972 swarm show an extension in the N55°E trending southwest of the seismic zone, and strikeslip further east after bending towards the Svartsengi centre. (Klein et al., 1977). The faults and craters (rows and shields) are from Jónsson
(1968).
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Figure 10. NW-SE section of the coastal cliff at Reykjanes exposes faults and feeder dykes of the Stampar flows of 1900 and 800 B.P. (Sigurgeirsson,
2004, modified 2011).
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Figure 11. Valbjargagjá fault of at 15 m throw furthest southwest splits into two branches when
approaching the geothermal area. The western branch (shown heavy black) passes through it
(barely visible though in the clayey hot area) as an en echelon stepping open fissure with some
splays and a vertical throw of up to 2 m in the 3200 B.P. lava.
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Figure 12. N20°E trending oblique-slip faults SE of Rauðhólar with open fissures and push-ups.
They intersect an about 8000 year old lava. Vertical throws on these faults are an order of
magnitude smaller than throws of the largest normal faults.

- 23 -

Figure 13. Schlumberger resistivity map of Reykjanes at about 650 m depth (Björnsson et al., 1972)
superimposed on a ground temperature map (Jónsson and Guðmundsson, 1968). Three
directional trends show up: NE-SW, N-S and ENE-WSW. The latter two indicate underlying
conjugate strike slip faults. It was concluded from this map that the reservoir was cylindricshaped down to this depth.
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Figure 14. The subsidence bowl caused by fluid production at Reykjanes amounted to a maximum of
20 cm from 2003–2008 according to InSar scanning. The shape of the bowl is elongated in the
same direction as the extensional structures of the area and centered on Rauðhólar (Keiding et
al., 2010).
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a)

b)

Figure 15. Structural maps of the Reykjanes fissure swarm (Sigurðsson, 1985). 15a shows down
faulted depressions. The two westernmost of them trend towards the Stampar and Rauðhólar
eruption zones. Thick arrows show monoclonal tilt, black confirmed, open likely. 15b.
Lineament map of the Reykjanes fissure swarm. Three maxima stand out: At 17° (minor
cracks and trends), 35° (main faults and crater rows) and 58° (mainly deviations and splays
of the main faults).
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Figure 16. Contours of the main upflow of the Reykjanes reservoir from alteration minerals (Franzson, 2004). Common epidote (= epidote common on left
section) corresponds to about 250°C. This Figure is almost identical to the contours of Fig. 8 as far as the solid lines are concerned. RN-17 extended
its validity to the road crossing in the south - also as regards feed zones. The upflow zone may extend or once extended further to the southwest as
epidote is abundant already at 500 m in RN-6. Temperature logs of it clearly indicate downflow from below casing at 230m into a collapse zone
525 m.
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