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INTRODUCTION
1.1 The study area

Djupavatn-Vigdisarvellir area is located on the Reykjanes Peninsula, about 30 km south of Reykjavik, the capital of
Iceland (Figure 1). The Reykjanes peninsula stretches out into the Atlantic Ocean. The ocean temperature is affect-
ed by the so-called Irminger current of the warm Gulf Stream which greatly moderates the climate of Iceland. The
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THE GOALS

The main goals of this study were to Explored the ge-

area has a relatively high annual rainfall, between 1200 and 2000 mm per year. Winters are temperate with a mean

daily temperature in the range between -2°C

and -4°C, during the coldest month, while the summers are moder-
ate, with a mean monthly temperature of about 8-10°C (The Icelandic Meteorological Office, 2007). The present re-

port is a part of the authors 6 month training at the United Nations University Geothermal Training Programme (UNU

-GTP) in Iceland. An important part of the training in geological and geothermal exploration was to create a geologi-
cal map and a geothermal map of the study area, the chief aim of the present study. In 2006, the energy company
HS Orka hf, was awarded a ten year long geothermal research licence for the entire Krysuvik area (Krisuvik area),
and is accordingly conducting extensive geophysical and geological geothermal surveys and exploration drilling.

The energy potential has been estimated as high as 200-300 MW of electricity.

22°8'30"W 22°8'0"W 22°7'30"W 22°7'0"W 22°6'30"W 22°6'0"W 22°5'30"W
N 1 1 L 1 1 1

Geological Map of Djupavatn - Vigdisarvellir Area -
290W  2830W  2B0W  2TIW  270W  2%80W  260W  250W  2250W 4 ,
y
z E
o
8] z
8 o
-3
&
©
z
3
S
z
DN S e o s LY iy £ S
2 , < s PR T " O )
v SaAEE L g e A < an
LT K R ke T vl L
Y £ ot Bl 4 Vil IR
- s oAy ot ’¥/’, v 4
’ < R
, ’f ‘(/ cr ..
o’ AT ¢ s.-tﬁi'
z
o
s
& ; P4
/ =4
/ -3
&
©
z
& z
1 T T T lSlaga \L‘\(\l T | T S9’-
2°830W  2280W  22730W  227T0W  22°630W  22%0W  22°530'W  22%50W  22°430'W B — T T T T T T
Legend og 22°8'0"W 22°7'30"W 22°7'0"W 22°6'30"W 22°6'0"W 22°5'30"W 22°5'0"W
(] (]
. / °
- 1:15,000 | FIGURE 9: NE-SW trending fault in N
= = - Inferred fault [ Vigdi ) -‘— Borehole ‘J’l
:(.m I / D. - t B h l l t't 't =-=Inferred fault 1:1 5’000 -
—  m o o japavatn B hyaloclastite uni |
ithology jip
=~ Crater
| alluy ‘: Djip
C] Holo ava 1 [ Gra -A— Fault
[ Holo va 2 Krok R clay alteration zone
77 Slight alteration zone
@ Cold spring

FIGURE 5: Geological map of the study

FIGURE 11: Geothermal map of the study ar-
ea

othermal energy resources and to make geological
and geothermal maps of avolcanic field and to find
out if a relationship could be established between
the tectonic setting and the geothermal manifesta-
tions of the study area. The geological mapping exer-
cise was carried out in 2009 in the first geothermal

area ( Djupavatn-Vigdisarvellir area) .

FIGURE 12: Example of calcite veins.
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DiSCUSSiOﬂ navatnsZleggjar hyaloclastite and Vigdisarvallahals hyaloclastite A. Three large faults CONCLUSION
. , run along Djupavatn hyaloclastite B, Graenavatnsegg hyaloclastite and Vigdisarval- . \iagdi : : L
* GEOLOGICAL MAPPING OF THE DJUPAVATNVIGDISARVELLIR AREA , . . . The Djupavatn-Vigdisarvellir area is located within
» — ) _ e . _ lahals hyaloclastite A (Figuers 5 and Figuers 9). Two small faults run along the the Krvsuvik-Trélladvngi l - i hich i
The Djupavatn-Vigdisarvellir area is a part of the Krysuvik-Trolladyngja high- . . : € Rrysuvik-Irolladyngja volcanic system, which IS
_ . southern part of the Krokamyri plagioclase lava 1. one of four main volcanic systems within the Rey-
temperaturg geothermal area on the Reykjanes Penlnsu!a. The low and flat lan.ds Geothermal mapping in the study area anes Poninsuls
are prgdommantly covered by Hc?locene lava ﬂC.)WS coverlng the older. hyaloclastite Figure 11 shows a map of geothermal manifestations in the study area. No active fu- H £th l. , fivity in th
formatpn at low grounds, and m place; alluvium erosional .dep.osns below the maroles or hot springs were found in the study area, but the bedrocks show hydro- e age of the volcanic activi Yln e grea spar\s
mpuntam sl.opes. The topog.raphy |s.dom|nated by NESW trending .rldges fqrmed by thermal alteration from low intensity (slight alteration) to clayish alteration (intense from Holocene down to the third last interglacial
dlffergnt L.InItS of hyaloclastites, which are all products of subglacial gruptlons. The alteration). The clayish alteration indicates formerly active fumaroles where the hy- period, or some 300,000 years.
elevation |s. between 200 and 30.0 m a.s.l. These mountains are considered to have aloclastite rocks have been completely replaced by secondary minerals (mostly The bedrock consists mainly of hyaloclastites with
formed durlng the last 2-3 glaC|at|0nS (JakObsson and GUdmundsson, 2008). The Cl.ayS). sparser interglacial lava flows and young Holocene
thickness of ice c?verlng the area during the last glaciation was estimated to be Geothermal manifestations lava at the lowest elevation.
around 300 m (Arnorssor.1 etal., 1975; Abdelghatoor, 2007). . Geothermal manifestations are more common in the southern part of the mapped The stratigraphy is divided into 11 hyaloclastite
Figure 5 shows a Qeologlcal map. of the study area. The bed.rocl.< of the areg ?OnS'StS area. Two types of geothermal alteration were distinguished (see Figure 11 ). Slight units.
Of '\IIE'SW .trendlng hyaloclastl.te rl.dges. The rock units in the  Djupavatn- alteration, mostly characterised by slight colour changes of the tuffs to lighter col- The oldest bedrock units are Tradarfjallahals hyalo-
Vlgdls?rvelllr area are hyaloclastites, interglacial lava flqws and Holqcene lavas, all ours and also involving some calcite veins, and higher grade alteration where the clastite, Djtipavatn hyaloclastite A, and TradarfislL
of Wh'C.h were mapped, and are presented on the geological map In Figure 5‘. _ host rock has been completely replaced by clay. Hydrothermal surface alteration, hyaloclastite A; these units are partly covered by
The units are made of fragmented glassy basalts (hyaloclastites) erupted within the T ’
_ o _ . ) . hot or cold, indicates the presence of a subsurface hydrothermal system at some lagioclase porphyritic basaltic lava. Holocene la-
confines of glacial ice where the material piled up but did not flow out like the| .. - - : : - - P porpny '
. _ o . _ _ time. Therefore, mapping the surface alterations is useful in delineating a hydro- va flows are mainlv confined to low elevation on
subaerial basaltic lavas do during ice-free periods like today. Eleven eruptive hyalo- o o ep : s : y
. _ ) . thermal system. The alteration intensity increases with increasing activity. Thin cal- the east side of the mapped area
clastite units and 3 Interglacial la\{a ﬂOWS were mapped. cite veins were found in the southwest part of the study area. The hyaloclastite rock The maior structural trends that s.eem to control
The oldest .rock urTlts are fc?und W'thm the nort.heast part .of.the study area and are of Vigdisarvallahals hyaloclastite A shows some narrow calcite veining (Figure 12 ). th Jth l tostati iont NESW
from the th!rd last interglacial per.lod and the third last gla.matlon. _ An XRD analysis of a sample confirmed the presence of calcite . Several samples © geotherma ma'j" estations orle.n. -
The tectonics of the study area is controlled by the regional tectonics of the Rey- were collected for clay analysis by XRD. Two types of alteration zones are distinguished on
k-Janes peninsula. The main s.tructural feature is NE-SW ”e”d'”?% hyaloclastite Slight alteration The slightly altered rocks are confined to the Vigdisarvallahals and the map, slight alteration, and extinct clay
ridges. Numgrous NE-SW trending normal fauljcs werglalso mapped in the study ar- Graenavatnsegg hyaloclastite units in the southwestern part of the field area . Both alteration.
ea . They define graben structures along the axis of Djupavatn hyaloclastite B, Grae- these units are from the second last glacial period. Their alteration is most likely
\_
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