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1.

INTRODUCTION

The planned Breidadals- and Botnsheidi tunnel is a road tunnel, located in the
mountainous peninsula of NW Iceland. The bedrock is essentially a pile of
basaltic lavas of late Tertiary age, forming a highland plateau which was highly

dissected into fjords and valleys during Glacial time.

This road tunnel will connect the valleys; Breididalur (in Onundarfjordur),
Botnsdalur (in Sigandafjordur) and Tungudalur (close to the fsafjordur town).
The tunnel will be about 8.7 km in total length with three portals and tunnel

junction under the eastern part of Botnsheidi.

Previous geological investigations in the Breidadals- and Botnsheidi were
carried out in the years 1983-1985 by Vegagerd rikisins (Public Roads
Administration). Byggdastofnun (Institute of Regional Development) published
feasibility report for the planned road tunnel 1987.

The purpose of the geological investigations reported here is to give more
detailed description of the geological conditions of the strata in the Breidadals-
and Botnsheidi tunnel area.

The investigations reported here were performed in the years 1988-1990 by
Jardteknistofan (JTS Geotecnical Services Ltd.), Orkustofnun (National Energy
Authority) and Vegagerd rikisins (PRA). Scientists involved were Agist
Gudmundsson JTS Ltd, formerly at NEA) and Bjorgvin Gudjénsson (PRA). All
investigations reported here have been carried out on behalf of Vegagerd
rikisins (PRA) and directed by Hreinn Haraldsson (PRA). This report was
prepared by Agdst Gudmundsson and Bjorn A HarBarson JTS Ltd.

GEOLOGICAL SETTING OF NORTHWESTERN ICELAND

Iceland is situated on the Mid-Atlantic ridge wich marks the rifting plate
boundary between the Eurasian and the North American plates. When the plates
drift apart, the gap between them is constantly filled with extrusive and
intrusive igneous rocks. At present a highly active volcanic zone runs across
Iceland from southwest to northeast, from the Reykjanes Peninsula in the

southwest to the Myvatn - Skjilfandafléi area in the north east (see Drawing 1).



The total thickness of the basaltic lava pile in the NW peninsula of Iceland is
about 6-7 km and the strata dips gently 3-6° at sea level towards the SE. Locally
the steepest dip is about 15° at SteingrimsfjorSur in the SE part. The lava pile is 8
to over 15 million years old and comprises mainly tholeiitic flood basalt,
intercalated with wusually thin sedimentary interbeds. Few of the sedimentary
interbeds represent a long volcanic quiescence. The average accumulation rate
of the lava pile of the NW peninsula has been estimated to be in the order of 1

km/million years.

The NW peninsula comprises some extinct silicic volcanic centres, called "central
volcanoes”, showing signs of former intensive volcanism. The central volcanoes
show great varations both in rock types and dip of lava flows. Intermediate and
acidic rocks are more or less restricted to the central volcanoes and their

immediate vicinity. The overall composition of the bedrock of NW Iceland is as

follows:

- 85-90% basaltic lava flows.
- 3-5% acidic and intermediate (between acidic and basaltic) rocks.
- 5-10% sedimentary interbeds, mainly of consolidated tuffs and eolian soil,

and to a lesser part of sandstones and conglomerates.

In Tertiary time, the NW peninsula of Iceland was a basaltic plateau with some
central volcanoes, rising up to several hundred metres above the plateau. In late
Tertiary time with gradually cooling climate, glaciers were presumably formed
on the central volcanoes, and during Pleistocene they eroded the plateau,
forming the present valleys and fjords, (e.c. Onundarfjordur, Sdgandafjordur

and Skutulsfjordur). The region shows at present a typical glacier morphology.

At present, the NW peninsula of Iceland is a mountainous area with mountains
rising up to elevation of 1000 m. The retreating glaciers left the present deeply

eroded valleys and fjords, with moraine and postglacial alluvial fills.



3. GEOLOGY OF THE BREIDADALS- AND BOTNSHEIDI AREA

3.1. INTRODUCTION

The Breidadalsheidi and Botnsheidi tunnel area and surroundings that will be
discussed here, extends over the subpeninsula between Onundarfjordur in the
west, to Skutulsfjérdur and Alftafjordur in fsafjarﬁardjﬁp in the east (see
Drawing 2). The tunnel will connect Breididalur and Tungudalur, (side valleys of
Onundarfjérdur and Skutulsfjordur respectively), and Botnsdalur, (a head valley
of SigandafjorBur). The icelandic words -dalur and -fjorSur means valley and
fjord respectively.

The Breidadalsheidi and Botnsheidi tunnel area is located within the lower part

of the highly dissected basaltic lava pile of NW Iceland.

3.2. LITHOSTRATIGRAPHY

The bedrock in the Breidadalsheidi and Botnsheidi and the surrounding area  was
formed appr. 13 to over 15 million years ago. It consists of a 1200 - 1800 m thick
sequence of basalt lava flows with interbedded sediments. The average
accumulation rate of the lower part of the lava pile in NW peninsula
(Breidadalsheidi and Botnsheidi area) has been in the order of 0.7 km/million
years and the average time between eruptions seems to be in an order of 1800
years. There seems to be a great difference in the accumulation rate between
the lowest part of the lava pile and the upper part and some sedimentary
horizons are considered to correspond to temporal unconformities of lengthy

durations.

The basalts in Breidadalsheidi and Botnsheidi area are classified according to

Walker [9] into the three following main petrographic types ;

- tholeiite basalt
- olivine basalt

- porphyritic basalt

Sediments intercalating the lava flows are commonly thin, red, fine grained and
tuffaceous beds but sometimes as thicker accumulations accompanying
unconformities. Coarse grained sediments are very rare, but can be found

specially at unconformities.



3.3. GEOTHERMAL ALTERATION

The basaltic lava pile of Iceland contains abundant secondary zeolites and other
amygdale and joint filling minerals. These minerals have been found to have a
well marked zonal distribution [10].

Alteration of basaltic rock in the tunnel route of Breidadalsheidi and Botnsheidi
indicates the lower part of the Chabasite - Thomsonite zone and the upper part of
the Analcime zone (or 500 - 900 m wunder the original surface of the basalt
plateau).

The zeolitization is thought to have occurred during the accumulation up of the
lava pile. The alteration zones of the Icelandic bedrock are defined and named
according to the prevalent amygdale fillings, indicating the depth of burial in
the lava pile.

It should be noted that this type of alteration, when it concerns the vesicles and
amygdales of the basalts does not only significantly affect the tecnical
properties of the rock mass, but as joints filling they are supposed to have

stabilizing effects. This alteration also reduces the permeability of the rock.
3.4. TECTONICS

The lava pile of the Breidadalsheidi and Botnsheidi area can be represented as an
isoclinal body dipping very gently towards SE. The overall attitude is 4-5° dip
towards direction 135°.

The lava pile is affected by two relatively dense subvertical fault and dyke
systems, major  fault system striking NE-SW (along the strike) and a minor
system striking in NW-SE direction.

Observed vertical displacement of faults range from less than 1 m up to 40 m in
the tunnel area, but few km outside the tunnel area downthrow of up to 85 m has
been observed. Some faults show a greater displacement in the lower part of the
mountain sides than in the upper part, indicating continuing tectonic activity
during piling up of the basaltic lava pile.

Faulted zones are typically 1 to 5 m wide, usually containing clayey crushed rock

of low strength.

Dykes in the project area are of basaltic composition and are mainly heading
NNE-SSW and NE-SW (along the strike). They are usually 2-8 m thick but dykes
up to 20 m thick have been observed. Most of the dykes are highly jointed. In
Botnsdalur in SugandafjorSur there is a dyke swarm heading NE - SW, but due to
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poor outcrops in the bottom of the valley, it is very difficult to estimate the dyke
intensity and tectonic activity there. Dyke intensity along the tunnel routes is
expected to be 3 - 10%.

3.5. POSTGLACIAL GEOLOGICAL DEVELOPMENT

In late Tertiary time and during Pleistocene, repeated extensive glaciation took
place in Iceland. Ice caps are supposed to have covered the highland plateu of
Central Iceland and as the ductile ice moved from the highland towards the
shore, an extensive erosion of the underlying bedrock took place, forming
valleys and fjords. On the outer peninsulas such as NW Iceland, much smaller
ice caps are anticipitated during Pleistocene and glacial erosional landscape of

circque, and valley glaciers is most typical there.

3.6. REGIONAL HYDROGEOLOGY

The drainage pattern of the Breidadalsheidi  indicates a rather permeable rock
above 350 - 400 m as.l. but below that altitude indicating a rather tight bedrock.
This is confirmed by the numerous scattered springs (with low discharge) and
streams originating midway up the mountain slopes.

Relevant water seepage in the different rock type constituting the lava pile is
also possible along bedding and tectonical discontinuities, the rate of flow

depending on their frequency, geometry and characteristics.

Most of the springs yield cold, unmineralized groundwater, but in some of the
drillholes, low thermal water, most likely with low to medium mineralization has
been observed. Thermal water has been encountered from a spring and
drillholes located in Sigandafjordur and Bolungavik, some 5-6 km from the
portal in Botnsdalur. Therefore thermal water (possibly up to 30 - 50° maximum)

can be expected in the tunnel.

The layered structure of the lava pile and the fact that some joint systems are
confined to individual lava flows suggest that several more or less independent

aquifers separated by less permeable sediments exist within the lava pile.



4. FIELD INVESTIGATIONS

4.1. PREVIOUS INVESTIGATIONS

Some geological investigations were performed in the NW peninsula of Iceland
during the latter half of the 19th century and early in this century. Most of
these investigations were concentrated on few thick sedimentary horizons

containing lignite.  Lignite mining was performed at several locations during
the First World War.

In the years 1975-1976 continuous stratigraphical profiles were mecasured
through the whole lava pile in the NW peninsula for determining the
paleomagnetostratigraphy and geochronology of NW Iceland [6]. In this project

geological mapping did not extend far beyond those profiles.

The National Energy Authority carried out in the years 1982-1984 a pilot study on

the lignite-containing sedimentary horizons in NW Iceland [4].

In the years 1983-1985 a team from the Public Roads Administrations (PRA) of
Iceland performed geological investigations at many possible tunnel routes in
the Brei®adals- and Botnsheidi area [3 and 5].

In 1986, the Institute of Regional Development made feasibility studies on some

of the possible tunnel routes in the Breidadals- and Botnsheidi area [2].
In 1989 a team from NEA and PRA performed further geological investigations in

the Breidadals- and Botnsheidi and surrounding area, concentrating on the

present planned tunnel routes [1].

4.2. GEOLOGICAL MAPPING

4.2.1. Previous data

Geological mapping with petrographical classification of basalt types and how
some paleomagnetic suites are traceble over the Breidadals- and Botnsheidi area
started in 1975 [6].
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At the start of the geological mapping reported here, valuable geological results
were available from work of scientists of the PRA and NEA [1 and 3].
Topographic maps of the Breidadals- and Botnsheidi highlands were only
available in the scale 1:50.000 with 20 m contour intervals. Accuracy of  such
topographic maps is insufficient for locating geological informations with

precision.

4.2.2. Field profiling and mapping

The geological mapping was predominantly done by inspecting and describing
rock layers along selected well exposed profiles.

Some almost continuous, well exposed profiles exist along streams and gullies, not
far from the portal areas but generally there are poor outcrops in the bottom of
the valleys and on the Breidadals- and Botnsheidi highland plateau.

The rocks were classified by inspection of handspecimen according to the
classification scheme developed by Walker [11].

The thickness of individual layers was usually estimated, by using a Paulin
altimeter but occasionally by a pocket clinometer.

Prominent lava flows and sedimentary layers, were often traceable between
some of the profiles, permitting a simple geological modelling. Tectonic features
like faults and dykes were inspected as far as they were accessible.  Vertical
displacement of faults was measured (usually with altimeter) or estimated using

altimeter and clinometer.

4.2.3. Interpretation of aerial photographs

Aerial photographs of the Breidadalsheidi and Botnsheidi area in the
approximate scale of 1:36.000 and 1:40.000 are available. The aerial photographs
were used to detect tectonic features such as dykes, faults or other lincaments in
the surrounding area. It was also possible to trace some prominent lava flows on
acrial photographs.  Aerial photographs in the scale 1:14.000 were prepared for

limited areas close to the portals and tunnel routes.

4.3. DRILLING AND SAMPLING
In the years 1989 and 1990 nine cored exploratory drillholes numbered BR-1 to

BR-9 were drilled close to the planned tunnel portals and one deep cored hole,

(BR-2) on the Botnsheidi plateau, located above the proposed tunnel junction.
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Depth of the holes range from 23 to 400 m with a total core recovery of about
1200 m. Graphic core logs of the drillholes are shown on Drawings 9-20 and
location of drillholes on Drawing 3. Drillhole BR-8 was drilled almost entirely
into a dyke and is not shown on graphic core logs. The coordinates, elevation

and depth of drillholes are shown in Table 1.

Table 1. Coordinates, elevation and depth of drillholes BR-1 to BR-9.

Hole X Coordinate Y Coordinate Elevation Depth
m a.s.l. m

BR-1 331088.289 530724.340 219.9 87.7
BR-2 329321.451 532724.808 469.5 400.0
BR-3 326645.675 530067.481 231.8 103.3
BR-4 331008.764 531036.657 219.9 110.7
BR-5 331181.847 530934.813 194.8 90.6
BR-6 331215.724 530842.603 176.9 23.4
BR-7 330493.717 531463.112 332.5 220.6
BR-8 329542.851 534584.390 179.4 100.0
BR-9 329508.138 534611.722 175.6 98.8

4.4, LOGGING OF BOREHOLES

The core logs are shown on Drawings 9-20 and more details are shown on core
logs in Icelandic in Appendix 1. The data for each borehole comprise a detailed
borhole log, with information on:

+ Lithology of rocks. The number of rock units (basalt, scoria and sediments) and the
thickness of each unit in all the drillholes is shown in Table 2. For BR-2, the
uppermost 170 m are ommitted in the data shown in Tables 2 and 3.

« Description of discontinuities, with semi quantitative assessment of flow banding and
vesicles.

» The core recovery and RQD measurements using the standard Deere's criteria of 10
cm. The RQD values were not determined on coring rounds but on the rock types.

The average results for each borehole are shown in Table 3 along with the 30 cm and
50 cm criteria.

« The magnetic polarity of each lava flow (useful for correlation purposes).

12



+ The location of samples for the uniaxial compressive test.
+ The rock mass quality Q according to the method developed by Barton, Lien and
Lunde (1974).

Table 2. Number and thickness of observed rock units in drillholes.

Borhole Number Thick. of Average Maxim. Min.
of rock observed unit unit unit

units lava pile thickn. thickn. thickn.
BR-1 15 85.7 5.7 12.4 0.05
BR-2 59 230.3 3.9 19.8 0.03
BR-3 29 96.6 3.3 13.5 0.02
BR-4 17 109.3 6.4 23.4 0.30
BR-5 19 86.0 45 20.1 0.05
BR-6 2 20.0 10.0 17.9 2.10
BR-7 69 215.5 3.1 22.0 0.03
BR-9 30 96.9 3.2 18.4 0.03
Total 240 940.3 5.0 23.4 0.02

Table 3. Average core recovery and joint frequency in drillholes.

Borhole Av.Core Av.RQD Av.RQD Av.RQD Aver. Aver.

Recovery 10 cm 30 cm 50 cm Q Joints
% % % % Value num/m
BR-1 100 71 52 45 3.7 4.5
BR-2 97 91 85 76 5.3 1.4
BR-3 96 66 42 31 4.3 3.1
BR-4 91 67 53 37 5.1 5.8
BR-5 91 68 55 40 4.8 3.8
BR-6 96 77 33 7.5 2.1
BR-7 95 71 53 46 4.4 5.1
BR-9 91 68 55 47 4.6 2.5
Total 95 75 60 50 4.7 3.5
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5. FIELD TESTING

5.1. WATER PRESSURE TESTING

Water pressure tests were peformed at a few intervals in the drillholes drilled
1989, using single packer device and 3-4 pressure interval steps (all below 10
bars) when possible. Pressure tests indicate heavy lekage at some faults, cracks
and dykes but the rock mass in general showed low permeability. Table 4 shows
summary of water pressure test results and depth to groundwater. The pervious

zones observed in BR-2 are located above the planned tunnel routes.

Table 4. Summary of water pressure test results.

Hole From To Interval Lugeonvalue Depth to
m m m LU GWTm

BR-1 37 87 50 ~1 12.6

BR-2 1 66 65 > 40 26

BR-2 51 165 114 > 40

BR-2 78 165 87 > 40

BR-2 356 400 44 ~ 2

BR-3 21 103 82 ~ 1 5.8

BR-3 52 103 51 ~ 1

BR-4 artesian

BR-5 3-4

BR-6 3-4

BR-7 5-6

BR-8 4-5

BR-9 28 34 6 > 100 29

5.2. WATER TEMPERATURE IN BOREHOLES

Water temperature was mesured in drillholes BR-3 and BR-4 and in the upper
part of BR-1 and BR-2. The temperature profiles are shown on Drawing 21.
Temperature in BR-3 and BR-4 indicates that water temperature of 15 - 30° (or

even more) can be expected in the tunnel

14



6. LABORATORY TESTING OF ROCK MATERIALS

A total of 135 uniaxial compression tests were performed on drill cores from the
drillholes. The tests were performed by the Building Research Institute in
accordance with ASTM 2938-86. Detailed results are shown in Appendix 2.

Summary of results are shown in Table 5.

Table 5 Uniaxial compression tests results.

Rock type Number Average Uniaxial Standard
of tests compressive deviation
strength (MPa) (MPa)

Tholeiite basalt 47 128.2 711
Olivine basalt 17 124 .1 51.9
Porphyritic basalt 38 115.6 51.6
All basalt 102 122.8 61.1
Scoriaceous breccia 33 28.8 20.5

No reliable test results were obtained for the sedimentary interbeds. The weakest
sediments occuring along the tunnel route, i.e. the acidic tuffs and the reddish
residual soils, could not be sampled because of their poor state in the core boxes;
many of the layers in the boreholes had already disintegrated as a result of
drying and wetting. These types of sediments have uniaxial compressive
strength estimated to be < 5 MPa shortly after drilling and the material is
expected to crumble quickly once exposed to atmospheric conditions. Other
sediments, sandstones and conglomerates are expected to have uniaxial strength
in the order of 10 - 30 MPa.
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7. GEOLOGICAL EVALUATION OF THE ROCK MATERIALS

The rock types observed in the Breidadalsheidi and Botnsheidi area, will be

described briefly in this chapter.

7.1. BASALTS

7.1.1. Classification of basalts

Petrographically Icelandic basalts are of three different main types, as revealed
by Walker [11]. The types are: Tholeiite basalt, Olivine basalt (correctly Olivine
Tholeiite) and Porphyritic basalt. The three types constitute poles between
which complete transitions exist. For that reason the petrographic
determination in the field may sometimes be subject to varying interpretation.
Another consequence of the transitions from one type into another is the almost
undifferenciated engineering properties of the three types. In this report the
name Transitional basalt means a basalt type lying somwhere between the

standard rock types of the poles mentioned above.

Classification of the basalts is based partly on the determination of the amygdale-
minerals whose composition is very sensitive to small variations in the

composition of the rock [10].

Tholeiite basalt; very fine grained and non-porphyritic basalt containing not
more than accessory amounts of olivine; commonly with quartz, chalcedony, and
silicia rich-zeolites in amygdales. In lava pile of low alteration, like in the
Breidadals- and BotnsheiSi area, there is on average lesser amount of amygdale

minerals in tholeiite basalts compared to olivine basalts.

A secondary type of tholeiite is what is called central volcano-tholeiite.  This
type of tholeiite is considered to be formed on a flank of a central volcano.
Tholeiite of this type is common in subsuite 2b and suite 4 in the Breidadals- and
Botnsheidi area (see chapter 8). Usually lavas of this type are rather thin (often
5-10 m) with high content of scoria (25-35%). Within the crystalline part of the

lavas there arc usually fracture systems due to cooling and flow banding.

Olivine basalt; (olivine tholeiite) non-porphyritic fine grained basalt (but
coarser than tholeiites) containing more than accessory amounts of olivine;

commonly with silica-poor zeolite amygdales.
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Olivine basalt can be divided into two groups regarding to thickness. On one
hand there are thick compound flows which are made of few to numerous flow
units (each 2-5 m) and having rather small columnar jointing pattern, and on
the other hand there are thicker layers with large columnar jointing pattern.
The basalt is very often microporous with evenly distributed micropores
throughout the whole crystalline rock mass, making the rock "softer" and more
ductile than tholeiite, and giving it lower strength. In weathered outcrops
olivine basalt has wusually larger fracture systems than tholeiite (average

spacing about 0.4 m).

Porphyritic basalt; basalt with more than 5% of phenochrysts of plagioclase
(bytownite); phenochrysts of augite and olivine may also occur in smaller
amount. The average thickness of the flows and the average size of the columns
are very similar to those of the two basic types.

The porphyritic basalts have the basic characteristics of either of the two types
described above. When the amount of phenocrysts is above 7-10%, the

groundmass is usually of olivine basalt character.

Characteristically there are two basic basalt types, the Tholeiite and the Olivine
basalt. Each of the two can develop a porphyritic structure, in which case it will
be named a Porphyritic basalt. In the Breidadals- and Botnsheidi area the
porphytitic basalts are tecnically more alike the olivine basalts than the

tholeiites.

The main characteristics of both tholeiite and olivine basalts are shown in the

following synopsis.

17



Table 6.

Comparison of typical characteristics of tholeiite and olivine

basalts.
THOLEIITE BASALTS OLIVINE BASALTS
Very fine grained Coarser grained

Free olivine crystals absent

Free olivine crystals often visible in

handspecimen

Total silica content : 48-50%

Total silica content: 46-48%

Weathered crust, pale brown

Weathered crust, dark brown to deep

grey

Spheroidal weathering uncommon

Spheroidal weathering common

Amygdales often without zeolites

Amygdales contain zeolites

Well developed flow structures

Less developed structures within

flows

Micropores often arranged along

subhorizontal surfaces with spacing

< Icm resulting in faint cleavage

Micropores randomly scattered

throughout the rock mass

Scoriaceous part of tholeiite flows:

usually 20-30% of the flow thickness

Scoriaceous part of olivine basalt
flows: usually 5-15% of the flow

thickness

Forms usually single lava flows

Forms compound and single lava

flows

Common thickness of lava flows: 7 -
14 m

Common thickness of lava flows: 6 -
12 m

Common width of columns : 1.5 - 2.5

m

Common width of columns : 1.2-2.0 m

Hardness of the dense matrix I to II*

Hardness of the dense matrix: II*

7.1.2.

*Hardness scale ISRM.

Structure of lava flows

Each lava flow can structurally be divided into threc parts as follows:

the top scoria (often 10-25% of the lava flow thickness)

the dense

thickness)

crystalline middle part

(often 60-85% of the lava flow
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- the bottom scoria (often 5-10% of the lava flow thickness).

The top scoria consists most often of scoriaceous and vesicular basaltic
fragments, with sandstone matrix. The rock has the appearance of a breccia. The
sandstone often infiltrates into the spaces between the loose scoria fragments
and subsequent palagonitization later cements the sandstone and the scoria
fragments.  The infiltration of sediments into the scoria occurred during the
deposition of the sediments and this explains why such infiltrated scoria is
usually not present at the bottom of the flows. The rock can easily be recognized
because of the pseudobrecciated structure and the colour contrast between the
dark grey basalt fragments and the wusually reddish, orange or greenish
sandstone.

The crystalline middle part is hard dense basalt, light to dark grey in colour.
The rock is wusually affected by typical irregular columnar jointing resulting
from the cooling process of the lava. Further structural characteristics like
flowbanding, amygdales and joints are common.

The bottom scoria is most often well consolidated and seldom contains

sandstone fillings.

The three parts show clearly different engineering properties; for this reason,
the term Basalt in this report is attributed to the dense part of the lava flows and
the terms Scoria and Scoriaceous Contact Breccia to the top and bottom parts of

the flows.

7.2. SEDIMENTARY INTERBEDS

The sediments in the lava pile of the Breidadalsheidi and Botnsheidi area are of

two different types.

1) Red tuffaceous sandstones/siltstones, originate from red residual
soils along with acidic and basaltic tephra. These sediments often show a
relatively high clay content (specially the acidic tuffs) and can alter
quickly when exposed to atmospheric conditions. Sedimentary interbeds
of this type are widespread throughout the whole lava pile. They are
commonly 0.1-10 m thick but interbeds of up to 30 m thick have been
located within the mapped area. Sedimentary interbeds of altered acidic

tuffs are considered as very weak rock.
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2) Conglomerates, sandstones and siltstones, arec found as interbeds of
few cm up to few tenths of metres in the Breidadalsheidi and Botnsheidi
lava pile. The sediments contain silty material, coarse grained sandy
gravels with some cobbles mixed with sand and silt. This type of
sediments are associated with unconfomities and formed by fluvial

erosion, and mixed with volcanic material.

7.3. OVERBURDEN

The overburden in the tunnelling area consists mostly of moraine and talus
formations, both sparsely covered with vegetated, water saturated topsoil of

variable thickness.

8. LITHOSTRATIGRAPHIC UNITS

The bedrock in the Breidadalsheidi and Botnsheidi area consists of some 1200 -
1800 m thick sequence of basalt lava flows with interbedded sediments.

The accumulation of the lava pile has not been continuous and presumably some
time laps (unconformities) may have occurred corresponding to some of the

sedimentary horizons.

The basaltic lava pile has been grouped into suites of similar basalt lava types,
and the suites in the tunneling area are divided further into subsuites. Locations
of individual suites are shown on the geological sections of the tunnel routes, see
Drawings 4 and 5. Hereafter those suites will be described, starting from sea
level in suite 1 and ending in suite 5 at the top of the mountains above the

[safjordur town.

8.1. SUITE 1

Suite 1 comprises the lowest exposed part of the lava pile, from sea level (at the
head of the peninsula at Sdgandafjordur) up (o a major unconformity
accompanied by sedimentary interbeds containing lignite and plants remains.
This suite is presumably 14-16 million years old and is considered to contain the
oldest rock exposed in Iceland. Suite 1 is located below the proposed tunnel
routes in Breidadalsheidi and Botnsheidi. and consists of mixed regional basalts

of wvarious basalt types with thin tuffaceous interbeds. The total exposed
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thickness of this suite is about 350 - 500 m and it dips 4-6° towards SE on the
average. The main components of the sedimentary horizon at the top of suite 1
are basaltic to acid tuffs and water transported volcanic debris. The sediments
contain lignite as mentioned above and mining was performed in the layer at
Botn, 1-2 km from the portal in Botnsdalur during the Great World Wars. This
horizon is 5 - 20 m thick and is traceable over a wide area in the Northwestern

peninsula forming a good markerbed at the top of suite 1.

8.2. SUITE 2

The greatest part of the tunnel route in Breidadalsheidi and Botnsheidi is
expected to lie within suite 2. Suite 2 is a 200-500 m thick series (thickening
downdip) of basaltic lavas of various basalt types with sedimentary interbeds,
one of them containing major sedimentary horizon accompanying an
unconformity.  Suite 2 is 13-14 million years old and is divided into subsuites

named 2a, 2b and 2c.

8.2.1. Subsuite 2a

At the bottom of suite 2, there is subsuite 2a, 30 - 60 m thick series of rather thin
porphyritic lavas and some occasional lavas of other basalt types. In the top of
subsuite 2a there is major sedimentary horizon accompanied by an
unconformity.  The thickness of this sedimentary horizon varies from less than
5 m up to more than 30 m. The sediments are also varying in composition,
containing i.e. weak basaltic and acidic tuffs, water transported volcanic debris
and conglomerates. The sediments and the underlying basalts have suffered
extensive chemical weathering. An exploratory iron ore mine was excavated
most likely in these sediments close to Flateyri village in the early thirties. The
Botnsdalur portal and the northwestern end of the tunnel route are located just

above this sedimentary horizon (in the lowest part of suite 2c).

8.2.2. Subsuite 2b

Subsuite 2b is in the western part of the Breididalur tunnelling area. It consists
of a series of tholeiite basalt lavas of central volcano type, intercalated with thin
reddish sandstone - siltstone layers. Subsuite 2b seems to thickens towards W or
SW and it is considered to be formed on a distal flank of a central volcano located

in the peninsula between Arnarfjordur and Dyrafjordur. The top of this subsuite
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is accompanied by a 4-8 m thick weak tuffaceous sediment that will presumably
intersect the tunnel route 1,5-2 km east of the portal in Breididalur.

In Breidadalsstigi (appr. 3 km W of the portal in Breididalur) there is a good
section through subsuite 2b. There it consists of tholeiite lavas, with an average
thickness of almost 9 m (ranging from 1.5 to 22 m, including a scoria content of
approximately 30-35%) and scattered reddish interbeds, ranging from less than 5
cm to appr. 30 cm in thickness.

In drillhole BR-3 (located in the portal area in Breididalur) the average
thickness of tholeiite basalt is approx. 10 m (the crystalline part is on average
almost 7 m and the scoriaceous part is 2.7 m). The layers are usually separated by

very thin reddish interbeds (<1 cm to 30 cm). See Drawing 14 for details.

8.2.3. Subsuite 2¢

Subsuite 2¢ is a 150 - 250 m thick suite of mixed regional basalt lavas
(predominantly tholeiite) containing rather thin (usually < 1 m) sedimentary
interbeds.  Average thickness of the basalt lavas is about 10 m (the crystalline
part is normally 6-7 m and the scoria is on the average about 3,5 m thick). The
basalts in this subsuite vary greatly in thickness; less than 1 m to over 20 m has
been observed. The contact between subsuites 2b and 2¢ is sometimes unclear in
the western part. At the top of subsuite 2c¢ there is a minor unconformity with
sedimentary interbeds of 5-8 m total thickness, normally split into two or three
layers by thin basalt lavas. These sedimentary interbeds will be intersected in
the Tungudalur tunnel route and can (due to tectonic activity) possibly also be

expected in the Breididalur tunnel route.

8.3. SUITE 3

Suite 3 is more than 300 m thick series of 13-14 million years old lava pile of
mixed basalt lava types with sedimentary interbeds. Suite 3 is divided into two
subsuites, the lower part is subsuite 3a, a group of porphyritic basalt and the
upper part is subsuite 3b, a varying combination of two thick groups of olivine

basalt and basalts of various types.

8.3.1. Subsuite 3a

Subsuite 3a is more than 100 m thick in the tunnel area. It is a group of
porphyritic lavas with an average thickness of 16 m, including scoria that varies

in thickness (on the average 2 m). The observed thickness of the porphyritic
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lavas is from 5 to over 40 m and the various thickness indicates an uneven
landscape prior to the formation of subsuite 3a. In this subsuite interbeds of < 2
m have been observed. The eastern end of the tunnel route, and the portal in
Tungudalur will be within the lower part of subsuite 3a. Subsuite 3a seems to
have the best rock quality among the suites in the tunnel area, with a Q-value of

the basalt and scoria usually ranging from 7 to 10.

8.3.2. Subsuite 3b

Subsuite 3b is more than 200 m thick series, mixed of various basalt lava types.
Subsuite 3b is quite complicated and it could be divided further into two series of
various basalts types and two series of olivine basalt that can be traced over a
wide area.  Subsuite 3b is stratigraphically higher than the tunnel routes, and

therfore it will not be discussed in more detail here.
8.4. SUITE 4

Suite 4 is in the upper part of the mountains of Breidadalsheidi and Botnsheidi
(above the Botnsheidi plateau). It is a 200 - 300 m thick suite of tholeiite basalt of
central volcano type. The basalt is fresh and seems to be quite permeable,
leading to numerous springs of very low discharge forming more or less a
continious line along the lower border of suite 4. This suite was formed about 13
million years ago as a distal flank tholeiite connected to extensive volcanism in a
central volcano buried downdip in the bedrock of the Lambadalur mountain,
south of Breibadalsheidi and Botnsheidi. Suite 4 is stratigraphically above the

tunnel route and will not be discussed further.

8.5. SUITE 5

Suite 5 rests on suite 4 at the top of the mountains east of Sigandafjordur, and
south of Breidadalsheidi. It displays great changes in thickness in downdip
direction. This suite is over 200 m thick at the top of Eyrarfjall above the town
fsafjﬁrbur and is separated from the underlying suite 4 by a 5-10 m thick
sedimentary interbed of predominantly acidic airborn volcanic tuffs. The basalt
lavas of suite 5 are of various types and intercalated with thin reddish sandstone
and siltstone layers. Suite 5 was formed about 12 - 13 million years ago and it is
an important traceable suite for defining the structure of the upper part of the
lava pile in this area but it is stratigraphically much higher than the tunnel

routes and will therfore not be discussed here further.
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9. STRUCTURE
9.1. BEDDING OF LAVA PILE

The lowest part of the lava pile, exposed in the tunnel area, dips 4-6° towards SE
at sea level in Sidgandafjordur and in Tungudalur. The strike of the lava pile is
NE-SW (45°) and variations in strike direction are typically + 10°. The dip
gradually decreases with increasing elevation; from 3-5° at tunnel elevation of
150-200 m a.s.l. to less than 2° at elevation 600-700 m a.s.] at the top of the

mountains of Breidadalsheidi.
9.2. LINEAMENTS

The study of aerial photographs of the Breidadals- and Botnsheidi and
~surrounding area (about 250 kmz) reveals abundant tectonic lineaments. Over
1000 generally straigth lineaments were plotted on a map and their orientation
evaluated in rose diagrams (Drawing 3). The dominating strike trend of the

observed lineaments is 25° (N25°E) in the Breidadals- and Botnsheidi area.
9.3. FAULTS

Nearly 100 faults have been observed and mapped in the Breidadals- and
Botnsheidi area. The faults can be divided into two groups; firstly NE-SW heading
faults and secondly NW-SE heading faults.

The observed vertical displacement within the project area ranges from less
than 1 m to 40 m. At Bolungavik some 4 km from the portal in Botnsdalur, a fault
with a downthrow of 85 m was observed heading towards the Botnsdalur tunnel
route. The typical spacing of the observed NW-NE faults is 200 m to 300 m. Due to
rather poor exposures, especially in Botnsdalur this figure may indeed be close
to 100 m. The faults, particularly those having a high downthrow are
characterized by sheared, crushed rock, with grain size ranging from blocks to
clay. In some faults, the crushed material is well cemented by the fines (fault
breccia), in others, the crushed material is weathered and loose. The width of
observed faults or crushed zones varies between 0.5m and 2.0 m. Wider fault
(breccia) zones with thicknesses of more than 10 m are considered possible on

the tunnel routes. Fault breccias have been located in most of the boreholes. In
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faulted, crushed and highly pervious zones with loose materials heavy water

inflow may be expected.

9.4. DYKE INTRUSIONS

Basaltic dykes are common in the Breidadals- and Botnsheidi lava pile and about
200 dykes were located. The thicknesses of the dykes range usually from 2m to
8 m. Thinner and thicker dykes, (up to over 20 m), exist in the area. The dykes
are usually continuous and densely jointed (horizontal columns). Thin fault
breccia occurs sometimes along the dykes but most often they have sharp
contacts to the neighbouring rocks. Most of the dykes are subvertical and strike
in direction about 30° (N30°E). Water flow into the tunnel is expected when

crossing some of the dykes.

9.5. JOINTS

Jointing affects both basalt lavas and sedimentary interbeds. In basalts, cooling
joints (columnar jointing) are frequent. These joints are mostly restricted to the
dense middle part of the flow. The surfaces are smooth to slightly rough,
undulating; gouge is absent or thin clayey coatings. The most common attitude is
near vertical, but inclined joints are also common. Average columnar width is
approximately 2 m. At weathered outcrops, the columns defined by these joints
are often affected by both vertical and horizontal fractures often spaced at 0.3 to
I m. It is obvious that some joints affecting the dense part of the basalt flow
become weakness planes once exposed to weathering. The same remark applies to
the flow banding (micropores arranged along subhorizontal planes) in tholeiite,
which may be compared to a faint schistocity (which is not the case) at outcrops
and which has hardly an effect on the strength of sound rock. In addition to the
cooling joints both basalts and sedimentary rocks are affected by tectonic
fractures of varying attitude and intensity. Fracture planes are generally
undulated and coated with silty or clayey material. The average joint frequency

of the drillhole core is shown in Table 3.
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10. GROUNDWATER CONDITIONS

The following assessment on potential water inflow along the tunnel route is

based on rather poor data, mainly resting on few pressure tests in three
drillholes.

The groundwater table measured in the boreholes is most often close to
groundlevel. It means that the hydrostatic water head at tunnel elevation is
typically 200 to 400 m. In general a water saturated rockmass is expected.

The water circulates within the rockmass along discontinuities which are of
three kinds; contacts between lava flows, dipping 4-5° towards 135° (SE), cooling
joints and tectonic discontinuitiecs (faults and dykes). The faults and the dykes
represent the main natural drains because of their continuity through the lava
pile. Joint systems, limited in extent to a individual lava flow only, also occur but
they have by far not as high drainage potential as the faults.

Most sedimentary interbeds act as impervious to semi-pervious layers between
the jointed lava flows.

Observation of the groundwater level during drilling works and temperature
profiles of drillholes suggest that different aquifers may exist within the lava
pile. It can also be anticipated that some aquifers are subhorizontal just like the
lava pile, with the sediments acting as impermeable barriers and that these
aquifers contain cold water. These aquifers are recharged from the surface by
direct infiltration. Another type of aquifers carrying warm and mineralized
water exist; these aquifers seem to be restricted to particular faults. The
temperature of scattered warm springs in the Breidadals- and Botnsheidi and
surrounding area ranges between 15° and 30°. The frequency of occurence and
the length of the tunnel sections affected by thermal water over 15° is

anticipated to be low.

11. TUNNEL CONDITIONS

The Breididalur - Tungudalur tunnel route is 5950 m long with a triple junction
to the Botnsdalur tunnel approximately 4 km east of the portal in Breididalur.
Each leg will be discussd separately i.e. the Breididalur tunnel route, west of the
tunnel junction and the Tungudalur tunnel route, east of the tunnel junction
(see location on Drawing 3). The Botnsdalur tunnel route extends for

approximately 2.7 km from the portal in Botnsdalur to the tunnel junction.
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The anticipated percentage and layer thicknesses for different rock types to be
encountered during the tunnel excavation can be estimated. This is summarized

in the following table.

Table 7. Anticipated percentage and layer thicknesses on tunnel

routes
Rock type Estimated Estimated
percentage typical layer
(%) thickness (m)
Basalt 60-70 3-12
Scoriaceous
contact breccia 25-35 1-5
Sedimentary rock 2-6 0.1-5
Dykes 3-10 2-8
Fault breccia 1-3 1-5

11.1. BREIDIDALUR TUNNEL ROUTE

The Breididalur tunnel route, (from portal to tunnel junction) will rise 1%
upwards from station 7300 at the portal in Breididalur, to station 9030, or for 1.7
km. At station 9030 the tunnel reaches its highest point of 200 m a.s.l. This part
of the tunnel (approximately 1.5-2 km east of the portal) will most probably be
located within subsuite 2b (see Drawings 4 and 6), which consists of tholeiite
basalt lavas of central volcano type with thin reddish sandstone and siltstone
interbeds (see core log of BR-3 for more details). Average thickness of the basalt
lavas is about 9.5 m whereof appr. 33% scoria. The lavas dip gently towards SE or
ESE but the direction of the tunnel is NE and thus close to the strike.

In this part the tunnel would probably go through 3-5 basalt layers in subsuite
2b, mentioned above, if the strata has not been displaced by some unrevaled
tectonic activity.  Somewhere in the neighbourhood of the highest tunnel point
at station 9030 the upper contact or boundary of subsuite 2b is expected to

intersect the tunnel route at a dip of 3-6° (see Drawing 4). The upper boundary
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of subsuite 2b is accompanied by a secdimentary interbed consisting mainly of
volcanic acidic tuff that is most probably 4-8 m thick.

From station 9030 to the junction at station 11264, or for about 2.2 km, the
Breididalur tunnel route will most probably be within the topmost part of
subsuite 2c. In this part the tunnel will lie nearly along the strike of the lavas
and lava contacts are expected to dip very slightly towards east, perpendicular to
the tunnel route. Drillhole BR-2 is located at the proposed tunnel junction but
because of the concealed tectonic structure it is at present impossible to describe
how the layers at the tunnel elevation in BR-2 will extend from the drillhole
along the tunnel route towards the west. The topmost 50 m of subsuite 2c consist
of relatively thin basalt lavas with sedimentary interbeds. At the top of subsuite
2¢ is a minor unconformity with sedimentary layers of 5-8 m total thickness,
divided by one to three thin basalt lavas (see core logs of BR-2 and BR-7 for more
details).

11.2. TUNGUDALUR TUNNEL ROUTE

The easternmost 2 km of the tunnel route Breididalur - Tungudalur, from the
tunnel junction to Botnsdalur at station 36, to the portal in Tungudalur at station
2020, (see Drawing 4) is named Tungudalur tunnel. It will most likely cut
through a 60 - 100 m thick lava pile in the upper part of subsuite 2¢ and in the
lower part of subsuite 3a. The lavas dip approximately 2° more than the tunnel
towards east. At the contact between suites 2 and 3, there are sedimentary
interbeds and a minor unconformity that will most probably be intersected by
the tunnel approximately half way between the tunnel junction and the portal
in Tungudalur. The boundary between suites 2 and 3 is marked by sedimentary
interbeds of rather poor quality (see core logs of BR-2 and BR-7) The eastern
part of the Tungudalur tunnel route is expected to lie within subsuite 3a, a
sequence of porphyritic basalts of good rock quality but with thin sedimentary

interbeds (see core logs BR-2 and BR-9 and geological section on Drawing 7).
11.3. BOTNSDALUR TUNNEL ROUTE

The Botnsdalur tunnel route, approximately 2.7 km long from the portal in
Botnsdalur at station 3690, to the tunnel junction at station 930, will most
probably lie totally within subsuite 2c as shown on the geological section on
Drawing 5. Subsuite 2c¢ is a series of regional basalt (mostly tholeiite) with
relatively thin sedimentary interbeds dipping gently about 3-5° toward SE

(almost straight along the Botnsdalur tunnel route). The stratigraphic details are
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displayed on graphic core logs of drillholes BR-1, BR-2, BR-4, BR-5, BR-6 and BR-
7.

The portal in Botnsdalur is located stratigraphically at the bottom of subsuite 2c,
(see Drawing 8) just above an unconformity accompanied by thick sedimentary
interbeds of low strength (thicknesses of 5-30 m have been observed). Although
the layered bedrock is dipping approximately 3-5° inwards from the portal along
the tunnel route, and the tunnel route rises 1% upwards, intensive tectonic
disturbances in the lower part of the lava pile in the Botnsdalur, may displace
the strata in such a way, that the unconformity and accompanying sediments
could be cut by the proposed Botnsdalur tunnel route somewhere in the first 0,5 -

0,7 km from the Botnsdalur portal (sce Drawing 8).

11.4. WATER INFLOW

Water inflow into the tunnel is expected as rather constant dripping water
accompanied by local heavy inflows from faults and dykes. No data enables a
founded estimate of water inflow along the tunnel. Nevertheless, from the
experience of other underground projects in Iceland one may expect an average
inflow of 10 - 50 1/s per km and, when crossing major pervious zones, peaks of
several tenths or even several hundreds 1/s with a duration period ranging from

several days to several weeks.
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Cored drillhole showing simplified structure of the lava pile

For details see graphic core logs
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Coordinates
x = 331088,289
BR-1 y =530724,340
IN BOTNSDALUR
Elevation Depth Core -RS/JD'Q
ma.s.\ m % "
2199 — 0 g Loose overburden
Intermediate basalt, flow bands,
X vesicular belts, black clay fillings
R 100 75 7
1 10
2073 = 7160 40 5_. cemented scoria, soft brown clay fillings
2029 — Tholeiite, coarse grained, flow bands, black
clay coatings in joint planes
1985 —& . Reddish sandstone
e Scoria, fairly cemented
3 Tholeiite basalt, dense, very fine grained
-g highly fractured
(7]
186.7 —
Cemented scoria, chabasite and clay fillings
xI
1807 — . Ve T T T
[4] 40 —:’7 Tholeiite, dense, very fine grained,
‘; 1/, fractured, clay fillings in joints
5 . 100 35 3
4]
e
=
50 /
1684 — = Megmeah——— "
g Sedimentary rock, cemented tuff and pumice
2 100 100 1
=
2
8 60— 1700100 1%
D 100 100 1 [X] Conglomerate
T T Tuit
100 100 1 Conglomerate
100 100 1 Tuff
______ Conglomerate
70 — 9
Tuff, bedded, pebble bands
100 100 1
1403 Black claystone
> B A AYAY AT
80 :W Fault breccia, clay filled
O] 100 55
A AATAAY,
1322 — TR —

Legend shown on Drawing 17
Location shown on Drawing 3
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BR-2
SOUTHEAST OF BURFELL Coordinates
IN BOTNSHEIDI y = 532724,808
Elevation Depth Core - RQD -Q
ma.s.l. m % %
4695 — i e e
0 = Olivine basalt, vesicular, porous, joint
— 100 50 6 5
-] N planes rough, no fillings
4654 — ] feornoned 100 "B 5 Scoriaceous contact breccia, very vesicular
g -] N 100 50 6 Olivine basalt, vesicular, minor light fillings
4599 — 2 10 —: ~ 5,5,y 300 G | Scoriaceous contact breccia.
-] - N 100 55 4 Olivine basalt, vesicular, minor light fillings
4559 — 2 T — — — — —-
=5 — Basaltic dyke, highly fractured
7] - 73 5 1 coreloss
4517 — A — — — . ) . .
___:7 Tholeiite basalt, fine grained, vesicular,
20 — joint planes coated with thin clay
- 90 25 4
4442 — — =100 =106— 2. Red sandstone
1 - =80 —0— 2 Scoriacous breccia
- / g5 50 6  Tholeiite basalt, fine grained
30 —] £ g —7 , ,
4388 — T IR B4 Porous scoria
:/ NY/| 8 74 6 Tholeiite basalt, rough joint planes
4352 — Tffmhmtdd = — — — = Reddish sandstone, 0.4 m_
::\:\:_‘:\:\:\ 100 60 S Scoriaceous contact breccia, well cemented
a5 — X _1(; _55— -6_ " Intermediate basalt, 4-5% phenocrysts,
40 —X // no fillings
4275 — X R ekt . ,
: —Fr7s»»] 100 30 3 Scoriaceous breccia, poorly cemented
426.0 TSy — — — — = Reddish sandstone
LI 100 40 3  Scoriaceous braccia, porous
4235 -, T T 77T Tholeiite basalt, fine grained, vesicular top and
- g9
50 — / 100 35 4 bottom, rough joint planes, clay coatings
_\\\\\\:::::: Scoria
4135 — __~)~(~‘-'(--~ /X —==="1=="=" Reddish sandstone
% (Nf | 100 50 5  Porphyritic basalt
60 /.77~ Core loss
— Intermediate basalt, clay coatings on joint planes
- N 71 32 5
4031 — e« - i :
T Olivine basalt, finely vesicular top and bottom
70 i N 90 37 5
3068 — e =====: VYellow sandstone
'Lr'x Intermediate basalt, vesicular and scoriaceous top
- L rough joint planes with clay coatings
— N 95 50 6
80 —foIT //
3873 — TSl 8725 7 Cemented scoria
— Intermediate basalt, fine grained, light gray,
- N 100 35 3  brown clay coatings
819 — o £ =] —00 I00= —F:  Reddish sandstone
™ 90 — Olivine basalt, fine- to medium grained,
o - N 100 60 6 finely vesicular bands
4 ) N G GRS NN S
=3 —
[ —]
.g — Core loss 4 m
* Frororoy 100 18 2 oivinie basalt, rough joint planes with clay coatings
3695 J— 100 T I T
(cont.)

Legend shown on Drawing 17
Location shown on Drawing 3
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BR-2
SOUTHEAST OF BURFELL
IN BOTNSHEIDI (cont.)
Elevation Depth Core -RQD-Q
ma.s.l. m % %
369.0 100 — 7759 — — — — —- . ,
TN 100 58 4 Scoriaceous contact breccia
- N Intermediate basalt, fine grained, finely vesicular
77 99 35 4 Scoria
— g Intermediate basalt, fine grained
3589 — 110 s 223100 _88_ 5 . Scoria, cemented, clay filled
) - -
: 1 : I : Intermediate basalt, vesicular top,
a T 95 48 4 (ough joint planes with clay coatings
™ N I More broken in upper part
o 120 —gAN
.5 1 :I: I m
§ s 95 48 8
w = / .
3417 — oL/ /] . Scoriaceous bottom
130 — 00 55— T Reddish sandstone
o] X X x X Porphyritic basalt, phen. < 4 mm
0 -X X! 100 65 7 Vvery vesicular, cemented joints
3337 — 3 ,
g Reddish tuffaceous sdst.
= Conglomerate
@ 140 — Scoriaceous contact breccia,
- 100 100 7 well cemented, sedimentary fillings at top
3236 — =1 T1QIC DA X0 Yellow tuff and pumice, soft
] Porphyritic basalt, 5% plag. phen.
150 —
] 78 65
3134 — - Soft, brownish tuff, altered
—STrTrrTT Olivine basalt,
160 o e e vesicular, rough joint planes, thin brownish
ooy 100 77 clay coatings
. L INI - I - L —— — -
—Frr] 100 50 7 Similar as above
) S D S -
299.8 —_— _ 1 111 J}——e——ae——-
170 :g(( § ))E § Porph)l/ritic lbasalt, t;;lag. phen. 5-8%,
:§ § 100 g5 7 Vesioular, clay coatings
X X X X
X X _X_ X ]
2917 — — T 00 TI00- 77 Reddish sandstone
180 —J onininiaiy Porphyritic basalt, plag. phen. 7% < 5 mm
AT 100 75 7 clay coatings in joint planes
- \1\/\1\1\1\ ______
28568 — X X X X
—4X X X X Porphyritic basalt, plag. phen. 7-15%, < 6 mm
X X X X very thin clay coatings in joint planes
% =x x x x| 100 82 9 y coafings in Joint p
190 —{X X X
L —4 —
HE J0F:
D X X
.g -IX X X X
X X X X
w Ox x X X
:X X X X
2695 — 200 — X XX X_____
(cont.)

Legend shown on Drawing 17
Location shown on Drawing 3
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BR-2
SOUTHEAST OF BURFELL
IN BOTNSHEIDI (cont.)
Elevation Depth Core- RQD - Q
ma.s.l. m % %
200 SRR Porphyritic basalt (cont.)
2660 — — R 1000 00— T ¢ Reddish, tuffaceous sandstone
—ferarerarard 100 85 7[X] Cemented scoria
g . ; § % § Porphyritic basalt, dense, plag. phen.
Py X x X X 5-7% < 15 mm
= 210 —TIx x x x Rough joint planes with thin clay coatings
2 =X X X X X
o —X X
3 —Ix X
» Tx X
—IX X X X 8 g
X X X X 100 85
220 —X X X X
X X X X
—X X X X
2441 — -]
—|X X X X Porphyritic basalt, vesicular top,
X X X X 10% plag. phen. < 15mm
230 — X X_X X
EOR
—Ix x| 100 91 9
—AX X X X
—_X X X X
—X X X X
2315 — = 00 00— 1= : Reddish sandstone
240 —F.suststsvs] 100 100 8 Cemented scoria
:§ § i i Porphyritic basalt, 30% plag. phen. < 15 mm
Ix x X X X vesicular
= (Bl X
% 3% x| 100 95 10
250 —x x x X
X X X X
2161 — X X X .
’ — Core loss - cavity
- 00 11 2 Porr;hyritic basalt, broken
— — >— — — —: Regdish sandstone
2119 5] 70 36 1. Tuffaceous sedtlments, soft
™ 260 AN N N N coria
@ X X X X
.‘é' X X X Porphyritic basalt, 7% plag. phen.
—X X
g ] X X
=3 X X X Xj 100 8 9
n ax x x X
2006 — T Reddish sandstone
270 — 5 Olivinie basalt, sound, vesicular,
o — - chabasite fillings
N - Brownish soft tuff
(] Olivinie basalt
1918 —é RIS i:::.:i::::: black clay fillings
S 280 — sy 100 100 7 ' y Wing
(/7] TLAN A N N
186.6 —_— —’\. S N \, ______
1850 — —RAAANAY 84 9 0.1 Faultbreccia
— Core loss
1828 — —t el T T g
:f\/\l\l\l\l‘ m
200 — sttt 100 100 7  Cemented scoria
1776 — A
/AT Intermediate basalt, fine grained,
— / . black clay fillings in joints
/AR 100 95 8
1695 — 300 —

Legend shown on Drawing 17
Location shown on Drawing 3
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BR-2
SOUTHEAST OF BURFELL
INBOTNSHEIDI (cont.)
Elevation Depth Core - RQD - Q
ma.s.h m % %
300~ 177 ]
168.5 — m L=
y 7/ 4
o _:,\,\®,~,~ 100 100
N b \1\1 ra .f\l
163.0 —g - V _____
-5 :
§ 310—___ 100 91 -
& I "
151 — LU 00 100 7
152.6 — _7 ——————
] . 100 98 6
187 — O THEERL =====
::\j\:\’\:\:\
—_:::@:::: 100 100 7
:,\,\,\’\, I\
1405 — 330 TR 5%1—00—7&'
a9 g :;g NN Iing .
;,:,®,:,: 100 100 5
Y 100 93 05
1311 — 707/
340 —:/ 100 95 6
— A ————
-1 /// s
124.4 — i A N T s
- 100 98 7
350 — /
117_9 _ B 5500 2 ,f'4 — ==
:f:l:l:l:/:l\ 100 100 7
V7 sy
360 —4 ST SS 00 00 7
108.0 — ¥ oo —————
& = X
2 1 q 11
5 /AR 100 96 7
g __: I:l:l
8 370 —
976 _w _’\,\,\,\l’\:’\ _____
g AU X
““’\’\,\’\f\ ~ 100 100 8
___’\/\’\:\:\:\
89.0—- 380-—-—:\\\\\\ _____
_W
/AR 100 97 7
81.8 — Er‘/\/‘x‘//é _____
787 — 390 '—'}}'E'Plf‘ oo 7
—E// 100 100 8
69.5 — 400 — / —————

Legend shown on Drawing 17
Location shown on Drawing 3
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=166 306— == : Red sandstone_
7__ Cemented scoria

Tholeiite basalt, flow bands, black clay
in joint planes

Cemented scoria

Tholeiite, fine grained, flow bands,
cemented joints with black clay

Red sandstone
Cemented scoria, chabasite fillings

Fault breccia
Cemented scoria
Fault breccia

Cemented scoria

Fault breccia
Tholeiite dense, vesicular belts

_ black clay in joints

" Tholeiite, cemented joints

Cemented scoria
Tholeiite, very fine grained, black and brown
clay fillings

Reddish sandstone
Cemented scoria

Tholeiite, dense, very fine grained, black and
brown clay fillings

Cemented scoria
Intermediate basalt, occ. vesicules,

chabasite, calcite and clay fillings,
cemented joints

Cemented scoria, sedimentary fillings,
black clay in joints

Tholeiite, dense, very fine grained,
black clay coatings

Cemented scoria, chabasite fillings

(¥ VEGAGERD RIKISINS | BREIDADALS- AND
PUBLIC ROADS ADMINISTRATION BOTNSHE]D]
JARDTZAKNISTOFAN TUNNEL 1991 - 01
Design | A
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EB ORKUSTOFNUN
Vatnsorkudeild

BR-3
Coordinates
IN BREIDIDALUR ot 75
y = 530067,481
Elovatian  Depth Core - RQD - Q
m a.s.l. m % %
2318 — 0 Tl Loose overburden
1 _ 7 N
2251 — =T/ Tholeiite basalt, dense, fine grained
/AR 100 43 4 fractured
2214 — 10— =$00- 100= = Reddish tuff
] Tholeiite, highly fractured, clay coatings
/(R / 92 16 3
o -
2154 —?, :f/!ll/}/ ______ Scori i
° TV 100 33 3 coriaceous contact breccia
i A AN
2113 — 3 —Jarazieee] 100 705
g 20 =1/, X Tholeiite, dense, flow bands, black
(?’ ] / R / 87 34 a3 = clay coatings
2058 — _—-’\’\’\’\."{l/\ ______
::\:\:\:\:\:\ Scoriaceous breccia
30 — oY 98 515
AR X1
—l\.“\/\i\/\!\
197.9 - A% %] e s — —
:/ Tholeiite, dense, flow bands,
— X cemented joints, gray and black
40 — / 93 57 5 clay fillings
1878 — HLL A ——————
_f\,\!\’\,\’\ c .
NN 100 72 52 Cemented scoria
I AAAAAY
1833 — — ]
50 __y/ Tholeiite, dense
3 xl
= 100 85 7
60 — /
169.8 — TEEEt= =06 =50— += Reddish sandstone
_,\I\,\’\f\’\ 100 85 6 Cemented scoria
:7 Tholeiite, dense, very fine grained,
—] rd cemented joints, clay coatings
70 -] / 100 76 6
27/ .
1586 — 555559 00 544 Scoria
] 7 / 100 61 5 Tholeiite, very vesicular
1529 — A Scoria, well cemented
80 —~,{R),~y 100 83 7 '
57 / 100 77 Tholeiite, occ. large vesicules
1461 — = ,\;: ______
8 :,\,\®,\/\ 100 50 4 Scoria
d’ 90 .__; 7 o
'§ :7 Tholeiite, dense, fine grained,
3 — 100 78 7 ﬂow‘bands, fractured top, clay
=1 i [X] coatings
@ - A
1340 — el — — — — —
I SRR [X] cemented scoria
100 —{+* ‘74 100 82 6.5
TN e
v 2 A [ —
1285 — — A R~z 100 30 2 Tholeiite, fractured

Legend shown on Drawing 17
Location shown on Drawing 3
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BR-4

IN BOTNSDALUR

Elevation
ma.s.l.
2199 —

Depth

LA

)
AN

P
s

7 A
LN

’ A
AN
s A

N

)
[~ N

2159 —

-
[}

207.7

P4

l
Subsuite 2¢

N
o

|Iillll|| IIIIIllI | ]

1970 —

qT T T T U TN

W
o

188.1

N
o

Ill|I|H|IIIIlIIll|I

176.4 —

167.0

I
Subsuite 2¢

1609 —

m T AenE

1574 —

1549 —

70

Subsuite 2a

1429 —

(o]
o

1389 —

|

1315 —

©
o

-—r
o
o

|IHII1L§H|IIII|IHII

1092 — 110

Legend shown on Drawing 17
Location shown on Drawing 3

ORKUSTOFNUN
Vatnsorkudeild

Coordinates
x = 331008,765
y = 531036,657

Core RQD Q
% %

Loose overburden

Cemented scoria

Tholeiite, very fine grained
[X] Occ. flow bands,

100 57 5 Dblackclay coatings
______ Scoria, vesicular and porous
x]
100 85 7.5 Cemented scoria, chabasite and

opal fillings
______ Tholeiite, dense, very fine grained,
x] occ. scoriaceous bands

Scoria, vesicular and porous,
extensive yellow clay fillings

100 85 7

_____ m Tholeiite, dense, very fine grained,
flow bands and vesicular bands, cemented joints
100 100 g With black clay fillings

160 I0G— Z- . Reddish sandstone

Tholeiite, dense, very fine grained
cemented joints

_______ Scoria, vesicular and porous, light
clay fillings

Tholeiite, dense, very fine grained

Sedimentary rock,
tuff and pumice, bedded, soft

72 15 0.1-1

Acid pumice
Brownish, bedded tuff

Core loss

Fault breccia
Scoriaceous breccia, fractured,
extensive black clay fillings

Fault breccia, Tholeiite fragments
cemented in black clay

45 8 0.2-05-1

Core loss at places

¥ VEGAGERD RIKISINS| BREIDADALS- AND
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BR-5
IN BOTNSDALUR
Elevation Depth Core- RQD -Q
ma.s.l m % %
194.8 0 T
Yo
(ke ey
190.1 — — R~ — — — -
10 — T
- 100 80 67
20 —]
1700 — —_/7 _———
8 ‘—:/
o 30—
h—4 —
5 - 100 40 2-3
m ———
n —
=) -
7 -
1531 — 40 —] ///
- 83 25 0,105
1464 — 50 —Pah I 100 100 89
:’\:\:\:\:\:\ ~ 700 100 7-8
8 X X 100 95 67
£ =X X ____
a E/ ss sz 100 60 6-7
8 e XXX w0 w7
@ TNy 100 90 89
NN NN NN
—X X X X
X X| 100 95 5-6
1244 — X X X X
-
(]
=
2 100 30 0,52
o
=
w it m— — —
100 30 0,5-2
12 0 0,01-05
1058 — 5 05>
1042 — Roos2

Legend shown on Drawing 17
Location shown on Drawing 3

ORKUSTOFNUN
Vatnsorkudelld

Coordinates
x =331181,847
y = 530934,813

Loose overburden

Basaltic dyke, drilled with percussion

Basaltic dyke, dense, porphyritic

Thin fault breccia

Tholeiite, dense, very fine grained
fractured, fault breccia 31.5-33 m

Reddish sandstone

Brownish tuff,

soft rock with slippery joint planes
Pumice with scoria fragments

Olivine basalt, vesicular, scoriaceous
Cemented scoria

Porphyritic basalt, 5-10% plagioclase

phenocrysts < 10 mm, black and green clay fillings
Cemented scoria

Porphyritic basalt, plag. phen. < 5%

Cemented scoria

Porphyriti cbasalt, plag. phen. < 20%,
vesicular, black clay fillings

Darkgrey sandstone and siltstone,
organic contents,
soft

Sandstone / conglomerate, altered

Sandstone / conglomerate, core loss

Probably fault breccia

f VEGAGERD RIKISINS BREIDADALS- AND
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BR-6

‘E ORKUSTOFNUN
Vatnsorkudeild

Coordination
IN BOTNSDALUR x = 331215,724
y = 530842,603
Elevation  Depth Core- RQD - Q
ma.s.l. m % %
1769 — _ 0 g Loose overburden
1735 — QP77 —— -
- / Tholeiite, dense,
b - very fine grained
o 10 —
= _ 100 80 3-5
=] ]
[71] —]
£2 —]
=5 —
B 4
1556 — 20 /A -
1535 — 9275 0105 b kbrown tutf and pumice

¥ @& 72 7 r 7

Location shown on Drawing 3

soft

Superficial deposits

Tholeiite basalt

QOlivine basalt

Porphyritic basalt

Transitional basalt

Scoriaceous contact breccia (scoria)

Sedimentary interbeds

Fault breccia

Basaltic dyke

Geomagnetic polarity
Normal / Reverse

Groundwater table

Uniaxial compression test

VEGAGERD RIKISINS

f BREIDADALS- AND
PUBLIC ROADS ADMINISTRATION
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JARDTAKNISTOFAN TUNNEL 1991 - 01
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Elevation
m a.s.l.

3325 —

!

3265 —

3215 —

Subsuite 3a

311.7

3053 —

Subsuite 2¢

301.0

2924 —

2750 —

266.1

2425

227.9

Subsulite 2¢

BR-7

IN BOTNSDALUR

Depth
m

0

20

30

40

50

60

70

80

90

-
o
w

Core-RQD - Q

%o %

Lo b b o

100 70 &

Illlllll IIlIIIIllJlI‘
g

75 35 3

wwwwww

100 90 67

100 406 3

| 1§| !
A

45 18 1
100 95 7

10095 7

40 30 1
100 50 4

100 75 6-7

100 50 4

| llllll

100 100 9

100 100 8

100 65 4-5

85 60 4-5

|

Legend shown on Drawing 17
Location shown on Drawing 3

\Il:j ORKUSTOFNUN
Vatnsorkudeild

Coordinates
x = 330493,717
y =531463,112

Loose overburden

Drilled with percussion

Porphyritic basalt, plag. phen 5-8%,
vesicules coated with clay, rough
joint planes with clay fillings

Acid tuffaceous sandstone
Olivine basalt, highly vesicular
Brownish, fractured tuff

Cemented scoria
Tholeiite, scoriaceous, clay filled

Cemented scoria

Core loss 41-44 m

Tholeiite, dense, medium grained,
fractured, joint planes coated with clay

Reddish sandstone 5 cm
Cemented scoria

Tholeiite, fractured, very fine grained

Tuffaceous sandstone
Cemented scoria

Tholeiite

Cemented scoria

Fault breccia

Tholeiite, dense, fine grained, flow
bands, clay coatings

Cemented scoria

Tholeiite, clay coatings in joint planes

Red sandstone
Olivine basait, highly vesicuiar
Cemented scoria

Tholeiite, very fine grained, flow bands,
clay coatings in joints

Cemented scoria
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BR-7 ORKUSTOFNUN

Vatnsorkudeild
IN BOTNSDALUR
Elevation Depth  (cont.) Core-RQD-Q
m a.s.l. m % %
054 — _':*‘:’:’:’:’:_ 100 100 8-9 Well cemented scoria
:"/" Tholeiits, fine grained, fractured,
110 — o1 45 3.4  Vvesicular atplaces, clay filings
’:r\z\/\z‘z\é _0_ 100 —8-9 .
2160 — 8 Py 100 100 Cemented scoria
N ininn) 100 100 89
2123 — & {20 ey J00 80 1 Tholsiite fragments and fault breccia
o108 — S I/’ 100 100 8-9  Cemented scoria
085 — D TRAAAARN 90,30 12 Fault breccia
) n TN Waell cemented scoria
— I 100 100 8-9
—'\I\I\,\lil —_—— — -
204.1 130 _:7 Tholeiite.dﬁ.n.e grairlled,f .:Il_ow bands,
= / 95 70 5 cemented joints, clay fillings
— Y,
1969 — [T E Scoria
L 11
] R 100 50 6 Olivine basalt, occ. phen., fractured
140 _.—. LA 1 1 1.1
1903 — == === b Scoria and fault breccia
= R)// 80605 Tholeiite, fractured, cemented clay filled joints
_'\'\'\r\'\'\ T o .
roar - AATINAN _101 72 6_3 Cemented scoria
7 —raaa s 100 1008
150 ":f:/ Tholeiite, very fine grained, vesicutar,
- A % 75 56 cemented clay filled joints
1792 — s~ saaal 100 {00.8-9 Scoria
o o e Olivine basalt, fine grained, highly
] Lol \U -
- -_-‘e._-_ 98 70 89 fractured at places
160 11 1L 1 1
_Tllll'lllll
Irl T 1 ¢ T i Y 1 T ) o
1675 — B e e e e e — —7—6 Sandstotl;le |
’ ~ I~ livine basalt, scoriaceous
= NNNAR L s
. y
170 —j Tholeiite, dense, very fine grained
. flow banded, cemented clay filled
—] 95 856 joints common
1529 — 180 :, == ,4 — - Sandstone
AR TA TR TR Y .
- \:\:\:\:\:\ 100 60 § Scoria
1490 — 7 —_—— -
:/ Tholeiite, dense, very fine grained
. flow bands, cemented joints
® - 100 75 5-6
.= —
5 —
a —
[ -
=3 —
? 200 —
1270 — — Soft, tuffaceous sandstone
] Tholeiite, scoriaceous
g Sandstone and conglomerate,
P 100 30 0,1-1 tuffaceous
[
1180 — 3 100 90 2 Scoria, fractured
-g Porphyritic basalt, plag. phen. 15%
(77] 100 85 8 black clay fillings in joints and pores
1119 — —_———-
VEGAGERD RIKISINS| BREIDADALS- AND
_ PUBL IC ROADS ADMINISTRATION BOTNSHEIDI
Legend shown on Drawing 17 JARDTAKNISTOFAN TUNNEL 1991 - 01
i i Desi AgG / BG
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BR-9
IN TUNGUDALUR
Elevation Depth Core - RQD -Q
ma.s.l. m % %
1756 — 0 L L L LA LN
173.7 —_— - ". "- "-5"-.:'- _____
s N S SRR
i AR AN ndouivsdaepa
1700 — —Tfff 02 100 100 7-9
- IX X X X
g : X x m
2 1 _x@x 100 75 56
- X X X X
1609 —g :’5 -\,x,\!x\,\x,\ _____
.
1584 —P LN 100 10079
00— 100 100 9-10
1550 — —IX XA X
1536 — 63 10011
s J 100 30 3
1493 — I NN ________E]
’ 1 X X X X
—4X X X X
30 —Ix x x x
—1x @x 85 40 3-4
—x X
-] XX X X
X X X X
40 X X XX
X X X X
- i
X X X X
1309 — =7
1283 — . OZ/5 -
:’\,\’\’\,\,\ 100 100 8,9
1264 — 50 — Lt = L T
_; § )’: § 100 100 9-10
1220 — Eees~9100 30§ 89
X X X X
:;‘ @)’: 100 100 9-10
1140 __§ 60 —XX X —————
1118 ___"g :':’:":’?’:': 102_ 190_8'_9_.
2 —X X X X
S X X1100 80 7.8 X
(73] - X X
1049 — 70 —_XXXX
1018 — ©
(4]
993 — o
=
965 — 2
2
3
(/7]
912 —
876 — o]
845 — 90 '%\’\/\’s/ 10_0_E§_7-8__.
/AR 75 15 1-2
768 — _ A
100 —

Legend shown on Drawing 17
Location shown on Drawing 3

ORKUSTOFNUN
Vatnsorkudeid

Coordinates
X = 329508,138
y =534611,722

Loose overburden

Cemented scoria

Porphyritic basalt, plag. phen. 15%,
thin clay coatings

Cemented scoria

Red sandstone

Porphyritic basalt, phen. 30% < 15mm
Brownish, soft tuff

Scoria with sedimentary fillings

Porphyritic basalt, plag. phen. 7-8%,
fractured, loss of drilling water in 29-33 m
depth, pumping capacity 200 /min

Fault
Tholeiite, fractured, open joints

Cemented scoria

Porphyritic basalt, plag. phen. 10%
Red sandstone

Cemented scoria

Porphyritic basalt, plag. phen. 10-15%

Reddish sandstone

Cemented scoria

Porphyritic basalt, plag. phen. 10%,
vesicules with chabasite and blue
coatings

Soft tuffaceous silt- and claystone
core loss

Tholeiite, highly fractured

Scoria, poorly cemented, clayfilled
Fault breccia

Tholeiite, dense, cemented joints with
black clay

Dark tuff

Core loss

Cemented scoria

Tholeiite, dense, highly fractured,
possibly fault breccia in 93-94 m, core loss
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Temperature measurements in boreholes

Temperature °C

ORKUSTOFNUN
Vatnsorkudeild

Location see Drawing 3
Measured in nov. 1989

0 5 10 15
0 'SR N N T NN N NN DA S O | t| a1
1 ()
- ] - )
: og '\
20 § )
a0 | “ o
{ 08 BR-1 ‘
40 4 . o, 0
50 5 > g8 \
3 . 0
N = 60 h ] [ . BR-4
- 0 ®
o , 9
[} 0%
S 70 I %
g f oo
3 Q.
80 ( h
. } %%
] K
90 - o
. ! °b
] %
100 - } 8
] ( BR-3
] BR-2
110
120 -
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APPENDIX 1

GRAPHIC CORE LOGS OF DRILLHOLES
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BR-1
| BOTNSDAL
Haed Dypi Kjarni-RQD-Q
my.s. m % %
2199 — 0
= :
B =G 100 75 7
10 __— l:l:l
1 : l[lll
278 7w I A I
2020 B T 100 %0 7
' -y
B 20 ___:/R// 100 87 7
—
1985 — ¥ A=100 0 1=
=7
:/ 98 22 1
W=7
186.7 — S P——
—_ % N N N Y
_‘f P
X NN 100 87 7
A LYY
180.7 — —;}*,\,‘,\,\ ______
40 —] /
- é//% 100 35 3
50 —] /
1684 — - /]
100 100 1
60 —p g .
100 100 1
b pne e
100 100 1
100 100 1
70 — T T T T T
100 100 1
1403 — 80 —]
:WV\AN
I YAV,
TR
1322 — R

Sja skyringar 4 mynd 9
Sj4 stadsetningu & mynd 3

Hola BR-1 var borud [ kanti vegarins upp dr Stigandafirdi BR-1 i Botnsdal

ORKUSTOFNUN
Vatnsorkudeild

Hnit
x = 331088,289
y = 530724,340

Laus yfirbordslég

Millibasalt péleiit - Olivinbasalt, kornastaerd kristalia < 1mm.

Alm. med mikrébld. str.fl. bénd og svartan leir i mikrobld. béndum.
Spr. hrjufbylgj. m. svartar leirf. Litil ummyndun, ekki geislasteinar
5.5. spr/m

Kargi vel sam. press. m. ljds. mjuk. leirf. 10 spr./m auk pess kurl
RML rautt slitur. Kargi sampress. blédr. Ljésbrann leir i stéku blédru,
annars témar blédrur, 4.4 spr/m

Péleiit basalt, fremur gréft i broti. Straumfl. bénd med dokkar
leirf.Stakblodr. Grisjott spr. net m. svért leirbénd
4.8 spr./m. Skorp skil enginn kargi

- Raudur sdst. m. kargamolum

Blodr. opinn kargi m. rau. sdst fyll. Sté kargamol. hrjifar sprungur.
Ljosbr. mjuk. leirf. i vel sampress. karga.

2 spr./m

béleiitbasalt pétt dulk. en smaspr. Bl6. <5%. Str.fl. bénd. Vida
gréid spr. net.

Nebri hluti lags er mjég smaspr. og kurl.

Kargi. Vel saman press. Témar bld. Smaspr. efst annars heill
Smair geislast. (chab.) og ljésar leirf. i bl.
3 spr./m

Pdleiit basalt. Pétt dulkorna (typ. pdl.) Deifdar smabléor.

Smaspr. spr. net. Spr. skaen. m. ljés. og blaum leirf.

Samgréid spr. net myndar ad6ttan kjarna. Annars mjég pétt berg.
8.1 spr./m

Raudur sdst. 0.1 m.

Setberg. Gulbrunt tiff. sir vaxkennd gjéska, vikur og aska sampressad.
Kornastaerd yfirl. < 3mm. Setlagid er liklega loftborid ofantil en
vatnsborid nedar. Gréfari grunnmassi. Korn < 10 mm likl. vatnsborid.
Hyitt taffoand um 0.3 m, med dékkum "baunum® Gr basalt brotum.

Voluberg. breytileg vélust. < 10 cm og breytileg berggerd
Gulbrant vaxk. taff.

Véluberg, breytileg vélust. < 3cm. Kornborid set, litid finefni og litid ndid.
Taff, mébrunt

Vélubergslinsa, Brant vaxkennt taff

Véluberg, vélur < 3cm kornborid litt ndid

Tuff, lagskipt vaxk. ljést og dokkt

Gulbr. og raudbr. taff, dokkt. Dékkbr. tdff m. vikurbaunum
Linsur Gr smavél. | taffinu Dékkbr. og vaxkennt

E.t.v. 5 upprunal. spr. i setbergslaginu

Svartur leirsteinn nedst

Misgengisbreksia, kurlad basalt sem hefur steypst saman ad nyju.
Liklega er mikil hreyfing um misgengid

Bergbrot af breytilegri berggerd. Miklar svartar leirf.

Vidast 6ljést hvada sprungur eru upprunalegar

Breidadals- og Botnsheidi |Jardtmknistotan
AgG/ AGe

Snid af kjarnaholu Docombor 1990

Myndnr.| 1




ORKUSTOFNUN
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i BR-2 Hnit
1] x = 329321,451
A BOTNSHE N Saa754808
Heed Dypi Kjarni - RQD - Q
my.s. m % %o
469.5 — 0 T Olivin basalt. BIGdrétt og fraubkennt. Sméspr.
R - N 100 50 6 ?;;n;:?t,}; alm. hrjuf. og an fyll. Kjarnabutar 3-30 cm
4854 — e 2 el 100 B 5 Mo? blodréttur kargi. Ferskur an leirfyll. )
o~ T Oliv n basalt, smakorna. BI68r. og finfraubk. Ferskt, tomar
- 100 50 6  blddrur
—_ T~ <o <~ — e —— — -
459.9 10 —ptggeel 100 Q. %Srsfrgfgor. m. setf¥'l|,
— N 100 55 4 Olivin basalt, bi6dr. lraudk. v. mikréblé. Litilshattar ljés leirf.,
4559 — Ty — — — — — - smabrotid, butar <30 cm . )
] Berggangur fink. blagr. Mjég smaspr. vida kurl.
— 73 5 1 5-25cm kjarnabtitar
4517 — TR Kjarnatap
’ _——// boleiitbasalt, dulk. typ. pl., 10-30% biodr. Mjég ferskt. Breytil. spr.
20 — stefna, allir sprfl. &n fyllinga en med leirskén.Kurlad a stoku stad
= r% 0 25 4 4245p/m
smaz — ¥ £ 100 100 2. Raudur sdst.
- —80 —0— 2 " Bi6dr. kargi.
— N 95 50 6 Poleiitbasalt nasr dulk. Ferskt smabr. butar 10-20 cm, bié. 10-15%.
30 _ A Kjarnabdtar yfirleitt 3-50 ¢cm, 10 spr./m
4388 — TR = :ZSEQE Earﬁi, trg%?k{ﬁur
4352 = ZOZ RN ?ﬁ 10-15%, Fr. smabr. Spr. i It yl. 8 spr/m
i —_— I s s e i 0. 0.
—torerntrr] 100 60 5 t‘(aarn%ll \)eﬂaﬁ'lpress.érﬁ. 15-20% litt holuf. Dilottir kargamolar,
4315 — [ AN i —— 1.5spr./m
—X Millibasalt. Dilabasalt - Péleiit 4-6% plag. dil. Ferskt bld. tomar
40 —Ix / 100 55 6 ' 0%
4275 — =X A >
’ Y 100 30 3 Kargi, laus. Raudmalargjall m. setfyll., 7.5 spr./
4260 — oy B 502 K s havomasrdalm. setyl, 7 ser/m
4235 s 100 40 3 Kargi. BISOr. fraudk., 8.5 spr/m. Oljés mérk karga og basalts.
' =4 Péleiltbasalt fink. bld. smaspr. Gulbr. leirsk. i blo.
50 — 100 35 4 :;?rtst ':Jm midbikid en blodr. efst og nedst . Spr. alm. hrj. m. ljésbrina
- /A 12 sp'r./m auk litilsh. kurls.
RS S S T T — Kargabelti
4135 — —X//X = ==="=""=" Raubur sdst.
—X LN} x| 100 50 5 Dilabasalt blendingur sem erfitt er ad flokka. Kargi efst
—————— Rautt sdst. band
60 —] Kiarnatap 1.5 m
- N 71 32 5 Milistigsbas. Ol P6l. BI6. tom. vott f. str.fl. Gulbr. leirsk. a spr.fl.
] Yfirl. ska og pversprungur 6 spr./m
] g
i e = 0 Kjarnatap 1m (Sandsteinsmoli)
4031 — . e Olivin basalt. Milréblobr. efst og nedst og auk pess |
— 9 37 5 beltum.
70 —HIr ':J - Stak. spr. Mjog blébdr. stundum kargakennt
3968 — 3 A — === BN et
' o Milibasalt Ol. - pél.
) o Blodr. og kargakennt ofantil, péttara nedar.
- N 95 50 6 Kargabelti, nokkrar sméasprungur. Leirsk. & sprfl. Hrjuf spr.
=a 10 spr./m auk kurls
80—
_— LI — ___ ___. Kjarnatap
387.3 EMENENENENG Y- - I Plressabur kargi
- Millibasalt OL.-P6l. Finkorna stakblé. ljosgratt. Témar bl6drur
- N /] 100 35 3 Ry&br. leirsk. a sprfl., 16 spr./m
3819 — B | —100 I00= =F  Raubur sdst. vel saml.
90 — Olivin basalt fin-smakorna, blé. belti og mikréblé. bénd.
X — NETT 100 60 6  pverog skaspr.. Hrjuf. sprfl.
S T . - 7 spr./m
= Kjarnatap 4 m
111 100 18 2 Olivin basalt, ferskt berg. Pver og skasprungur. Spr. hrjif m. leirsk.
3695 — 100 S s e e Gspf./m
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BR-2
A BOTNSHEIDI (frh.)
Haed Dypi Kjarni - RQD - Q
my.s. m % %
— 100 —pEmmEE o — —
369.0 vy 100 58 4
3589 —
X
3417 —
3337 —
140 —nnny
I
- 100 100 7
3036 — = s 1010 2 100 e i
150 —]
— 65
3134 — =
160
X
:: 100 50 7
2998 — 170 —)l( ______
Tx
—X
B Ix 100 65 7
—Ix
2917 — :X = 100 oo T
¥
180 —::\ 100 75 7
|~
2858 — XX x|
—X X X X
—x x X X
TIx x x x| 100 8 9
190 —X XX X
X (:2“ X
—x X
—X X X X
—X X X X
X x X X
—x x x X
05 — 00 — X XXX

(framhald)

Sja skyringar 4 mynd 9
Sja stadsetningu @ mynd 3

ORKUSTOFNUN
Vatnsorkudeild

Kargi m. sdst. bond ekki bld. Holr. yfirl. tdm. Pverspr. fersk. sprfl.
9 sgr./m

Millibas. O1.-P6l. Finkrist. breksiulegt i efri hiuta.
Finblédrott og biodrott belti. Ferskt tdmar bid., sumst. kurl.
Kargabelti

Fingert ferskt 6l bas.2 spr./m auk kurls

" Nokk. samlim. kargi. BIS. og holr. m. gulbr. leir. Faeinar pversprungur

Miliibas. Ol.-Pél

BIS. i efri hiuta 5-10%. BIG teygdar v. strfl. og témar

Hrjuf. spr. m. gulbr. leirsk. Efri hl. lagsins er ad mikiu leyti kurl.
Ferskt brotsar

Kjarnatap og kurl

9 spr./m ofant. [ laginu auk kurls. Segulstefna 6ljés.

i nedri hi. lags eru 3 spr./m
Vel sampress. botnka

rgi
. Setberg. Sdst. efst er F?aubgult surt taff

Dilabasalt. Fremur smadilétt. Krist < 4mm
Mjég blo. m. grabi. leirskan
Smaspr. lag. grénar sprungur med gulbr. leirsk.
Hrjuf spr., breytileg stefna
6 ﬂ)r./m o
E L 0.1m. Vaxkennt brunt taff. Kurlad
arnatap
oluberg
Kargi. Dumbraudur vel sampressadur
Setberg fyll. milli kargamola ofantil. Liklega pdl. kargi
Spr. hrj. m. breytil. stefnu an spr. fyll.
0.4 spr./m
Raubgult tuff og gragraenn vikur med kargamolum
Dilabasalt skylt p6l
5% plag. dilar frekar smair
Kargakennt lag og blé8r. med setfyllingu. Efst biédrur tdmar

Spr. 6reglul. hrj. breytil. stefna. Ovist hve margar spr. eru upprunalegar
2.4 spr./m

Ljosbr. vaxk. tuff. Ummyndud gjoska. Sleipir sprfl. veikt berg
Olivin basalt - Dyngjubasalt i
mikid bl6or., basdi stor og finbl6drott
Litil ummyndun. Flestar blodrur témar eda leirskan
smakorna sandp. aferd f brotsari vegna mikroblo. . .
E?gr. s/ka og pver m. breytil. stetnu. Hrjif spr. m. bunn ljésbr. leirsk.
r./m

ﬁ r af br, sdst..
g,iv?n gaga]t st%r finblé. Sandp. aferd i brots., litil ummynd.
Tomar blo. med punina bl. leirskan
Vidast smaspr.. Spr. hrj. m. breytil. stefnu. 5 spr./m
Dilabasalt, 5-8% Fla .dil <6 mm
Mjog bld. litt holut. Blagr. leirsk. 1 bid.

Raubdbr. leirskan i spr. og stéku bls.

Spr. hrjuf m. breyt. stefnu. Ljés leirsk. & spr.fl. 3.7 spr./m

Raudur sdst. m. kargamol.

Dilabasalt. Mjog kargakennt. 7% plag. dil < 5mm

Raudbr. og gulur leir & spr.fl. Spr. hrj. m. br. stefnu. 10 spr./m auk kurls

Dilabasalt. Breytilegt dilamagn. 7-15% plag. dil < 6 mm.
1-2% smair px. dilar

Bergid er m. raudbr. blas. Ol. asttar en ekki sterk einkenni
Vida finfraudk. m. sandp. aferd
Bl&. témar en med punna blagr. leirsk.

bver og skaspr. med breytil. stefnu. Spr. hrj. med punna ljésbr. leirsk.
2.4 spr./m

Breidadals- og Botnsheidi | Jardtsknistofan
AgG/ AGe

Snid af kjarnaholu
BR-2 a4 Botnsheidi (frh.)

Desember 1990

Mynd nr | 3




’ BR-2
A BOTNSHEIDI (frh.)

ORKUSTOFNUN
Vatnsorkudeild

Haed Dypi Kjarni - RQD - Q
my.s. m %o %
200 - g(( g(( ’; Dilabas. frh. )
2660 —p g aubur sdet 8T Vaxs: ijned stérum karga molum
N — Wy 100 85 7 Dilabasalt. kargak. yfirbord
gx X X X Dilabasalt, mjég pétt 5-7% plag. dil. < 15 mm
- ; g(( § § Lagi® er Slivinasttad, 1-2% 6l. dil. auk stakra px. dila
210 —Tx x x x
® X X X X
—X X
elch
—X X
X X X X
290 —JX X X X| 100 85 9  skaog pverspr. vida I6bsprungur
X X X X Sprungur med breytil. stefnu. Hrj. med pbunna leirsk.
X X X X 2.1spr/m
—X X X X
2441 — g .
X X X X Dilabasalt. Um 10% plag. dilar < 15mm
—X X X X BI&. ofant. Blagr. leirsk. | bl6. auk chab.
230 —|X XX X Bergid er 6l. bas. asttar
X —X @ X Raubbr. slikja 4 laginu ofantil, en gratt nedar
X x| 100 81 ¢
—AX X X X
X X X X or og skaspr. Spr. hrj. med breytil. stefnu, gul leirskan
—Ix x x x F‘ésrgglmppl y ¢
2315 — T == —100C J0g—1— : Raubur sdst. med kargamolum
240 —f:/:l:f:i:/: _1(& 1_00__8_ Kargi
- ))§ ;(( i § Dilabasalt um 30% plag. dil. < 15mm
o X x X X BI5drétt en mjog heillegt lag
A —x X
% @ X! 100 95 10 - i loi
X X X X Stakar pversprungur hrj. med punnri leirskan
250 —x x X X
X X X X
2161 — X X x xi________ .
' - Kjarnatap. Engin métstada [ borun
- 100 11 2 Kurlad og smasprungid
2119 — x — —— — — —=: RauBur sandsteinn
R _—_g :55_ — 3_: - Vaxk. ummyndad tuff. Likl. veikt setberg. Kargamoli
260 /X X X Kargi med setbergsfyllingu
® X X X Dilabasalt um 7% plag. dil. <7mm
3 @ X| 100 85 o aukbeira rsmair px. dilar. Stakbo.
—x X Spr. breyt. st. pver og ska.
1 SpL./|
2006 — -t X - h3B6UTsdst. vaxk. nedantil
270 — Olivin basalt med staka sm. plag. dila. Heillegt en blb.
— Miklar chab. fyll. Blagra leirsk. Fin fraudk. Hrj. spr. 1 spr./m
- Brant taff vaxk. Mjég fink. vel lagsk. Engin spr. Veikt setb.
liyin basalt a
grgl?vaayﬁ(. i Pkiaga on in gp?haﬂ. spr.
1915 — ] Ve setberg sem mdinar éttir borun
CUESENENEE . " . . . .
280 T 100 100 7 Oljés mérk. Poleiit kargi. Mjog miklar svartar. glans. leirf.
] Hrj. leirf. spr. 0.5 spr./m
1866 — - Misg. breksia Ur pol. kurli
1850 — — Kjarnatap Raudur sdst moli
1828 —p - Kargi m. raudum setf.
— Karg:breksia efst, vel sampress. Nokkud pett kargaberg
290 — Smaar chab. fyll. i blé. Likl. engin upphafl spr. | karganum
1776 — .
- Millibasalt Ol. pol.
] Fink. med mikréblo. Dokkt i broti. Mikill svartur leir i sprungum
- Skasprungur meb breytil. stefnu. Bylgj. med leirf.
1695 — 300 — 1.4 spr./m

(framhald)

Sj& skyringar & mynd 9
Sja stadsetningar 4 mynd 3
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ORKUSTOFNUN

Vatnsorkudeild
BR-2
A BOTNSHEIDI (frh.)
Haed Dypi Kjarni - RQD - Q
my.s. m % %
00— e
—] tnkargi 0,6
168.5 — ] 00 00— - oIkl 2 Waxk. med basalt kornum
X . 7 Kargi. Vel samlimdur og sampressadur. Rautt slitur milli mola ofantil
; 100 100 7 (29
163.0 — TNSRY T T T Naor bld. laus en med chab. holuf. Liklega engin sprunga
- 7 P6leilt basalt. Straumfl. med mikrébld. bond. Dokkt i br.
X 310 ——E / 100 91 7 Ser.med breytil. stefnu bylgj. m. sv. leir 2.3 spr./m
166.1 — :f\.l\,\’é 300 100 7 Mjog péttur kargi m. chab. fyll. Liklega engar sprungur
TS N N N N Y
1526 — ey~ s péleiit, dokkt dulk. m. mikrébl. strfl. Vida samgr. spr. m. sv. leir.
_ 1 Spr. mjéar, bylgj. m. sv. leirsk. Breytil. stefna, 3 spr./m
820 —y s o7 S 0.2m R. sdst. med karga molum
148.7 — —fetete s = — — . 0. . . rga m
AN poleiitiskt kargaber:
NN NN N Y
PPN Smablé. og holur fyll. chab. Stakar témar bl6drur
':'\’@’\’\ 100 100 7 Liklega er adeins 1 upphl. spr. i laginu
-—:\:\/\’\:\:\ 0.15 spr/m
TASNINININNY
140.5 — 330 — N~ _100 100 - 1 Misgengisbreksia. Bergbrot og pél. kargi
. Misg ? g
1S 3 N 3% EIBE % Kargabelti imis?. breksiu. Vel saman steypt
SV . Misgengisbreksia. Finkurl. pél. steypt i sva. leir
N ,:@,\,\ 100 100 5 Mi6gpett kargaberg. Raudbr. m. chab. fyll. Samgr. stress spr. net
4 O Liklega engin uppr. spr.
1311 — :/ 100 _93 0.5 Misg. breks. Finmél. bergmyl. steypt i sv. leir. Raud sdst. fyll. i millim.
340 — /AR péleiftbasalt hétt dokkgratt sar IS, og mikrébls, bénd
- A 100 95 6 Sgr?’hr?.agr%y il. ste?na%.sa‘ %?r rna %r.ygpr?/?nml r6bI0. bon

Kurlad og steypt i sv. leir .
124.4 — / o __ . FOotturKarni smaspr. st. [ sv. leir
. r A

PRENENANES 100 100 7 . Vel sampressadur kargi. Mjog heilt kargaberg med chab. fyll.. Engin spr.
paleiit, dulk. mikrébld. str.fl. Stak stérbl.

/ 100 98 7 Sv.leirsk. i bls. og spr. Spr. br. st. hrj. bylg. m. sv. leirsk.
4

1\
N
N
N

N
|
\
|
|
|

350 —] 1.6 spr./m
1179 — ottt — — —— — == Raudbr. sdst. einkorna
Tyieeessss] 100 100 7 Kargi med raubdrisetfyll. milli kargamola. Péttkargab. Engin sprunga
= R Péleiit basalt. Pétt dulkorna i broti. Péttur bergmassi m. spr. mynstri
XA 100 85 6 pepantil. Spr.bylg. og hrj. br. st. m. sv. og brd. leirskan 3 spr./m
S T T Botnkargi 0,6 m Rautt sdst. slitur
108.0 — 360 :;-I‘,‘,‘:‘:‘ _100 100 7. Kargi vel sampressadur, engin spr. Cab. og silfurb. fyll.
R == Millibasalt O1.b6l. Stakbls. m. stéra chab. og leirskan
® - r:- - Smaé spr. m. miklum kalkfyll. 7 spr. og sv. leir [ gré. spr.
— R 100 96 7 Spr. m. br. st. hrj. bylg. m. chab. og leirf.
] T T, 2.3 spr./m
370 — T
] lll
97.6 — -—!:!:/:/:I:l: ______ Kargi. Mjog heillegt og bétt kargaberg. Setf. milli kargam. efst
X o AU Dreyf. blé. m. chab. fyll. ofantil, tdmar bld. nedar
NN N N Y
—I] 100 1000 8 Stakar skaspr. hrj. m. sv. leirf.
::\:x:\:-\.:\:\ 0.5 spr./m
890 — 380—_\\\\\\ ______
3 Poleiitbasalt. Pétt dokkgr. dulk. Stak. blé. m. sv. leir
. Stak. blé. m. sv. leir. Skaspr. m. br. st. sv. leirf
R 100 97 7
— / 1.8 spr./m
81.8 — L —— ———. . .
—Forrsrer] 100 100 7 Kargi 0,8 m Bl&dr. m. chab. fyll. / Rautt set slitur
787 — 390 —p o e ) T T Kargi. Raudur blé. m. mikl. chab. holuf. Spr. m. br. st. hrj. 0.7 spr./m
) -

péleiibasalt. Fink. dokkt i br. liggur nasrri flokk. mérk Ol.-psl.
Stakar blé. m. sv. leirsk. Stak. grénar spr.

100 100 8 A .
Skaspr. m. br. st. bylgj. mjéar m. sv. leirf.
// 0.9 spr./m
69.5 — 400 -

Sj4 skyringar 4 mynd 9 Breidadals- og Botnsheidi |Jarsteknistofan
Sja stadsetningu 4 mynd 3 AgG/ AGe

Snid af kjarnaholu Dosarbar 1990
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ORKUSTOFNUN
Vatnsorkudeild

BR-3 Hnit
1 x = 326645,675
| BREIDDAL Y - 530067 481
Heed Dypi Kjarni - RQD - Q
my.s. m % %
818 — 0 rmmmEE Laus yfirbordsiog
B OOt
. Velkt kurl
2251 — L :;5/" A poleiltbasalt, pétt finkorna megi :
- , gineldst. pol.
— R 100 43 4 Smaspr. breyt. stefna leirsk. 8 spr./m. Karginedst0,3m
10 - g
2214 — 0 — =100 100= == Setberg, rautt og gulbrant tuff 0,3 m
- Péleiitbasalt, megineldstébvar PSl. Kargi efst 0,5 m
- R / 92 16 3  Smaspr. breytil. stefna, leirskan i sprungum
] A 10 spr./m
2154 — FoII 7] 100 33 3 Kargi, ferskur litt holufylitur
2113 — 20 —F ey 100 70 5 Kargi, ferskur litt holufylitur
‘ — /7 r . I péleiitbasalt, megineldstédvar bél. Ferskt, bétt straumfl.
] ] R 87 34 3 Spé. ské/ og 168 m. br. stefnu m. sv. leir
] spr./m
2058 — LA kjarn%tgpso,wm
m AYAAIAYENL Rautt slitur
i ASANANENEE Kargi ferskur m. basalt molum
® 30 —ha] 98 515 Lifaar uppr. sprungur, en brotid og sprungid eftir borun
e AT Spr. hrj. pver og ska 2.5 spr./m
s I S 4
1979 — I AT T T T Kjarnatap 0.5 m
:/ Péleiitbasalt, megineldstédvarpdl.
® — Pétt strfl. aabum. Samangréid spr. net eftir stressspr.
40 — 93 57 5  Svartur og grér leir [ sprungum. Spr. brattar og ska.
- Br. st. hrj. m. sva. leirsk. Sumar sléttar bylgj.
- A 4 spr./m. Kargi nedst 0,5 m
1878 — FEE] RML 0.1 m
D VNN 100 72 5 Kargi. Rauleitt kargaberg. Rautt setslitur ofantil, fersk. tom. bi.

PP AP Breksiukennt nedst, liklega faar uppr. spr. 1 spr./m

1833 — /
50 / Péleiitbasalt, megineldst. pol
pétt heillegt spr. m. dokka og gulbr. leirsk.
Spr. sk og pver, hrj. og slétt bylgj.

100 85 7 4.1 spr./m

=
Aoy

60

1698 — et =108 =80— = ﬂaubursdsst Oéam -
] 100 85 6 argl, raudar sdst. fyllur efst milli mola
Lo sz e ol - - Vel samanpress. tom. blé. 1.3 spr./m

7 béleiitbasalt, megineldstsbvar pol., pétt, dulk.
B 100 76 6 Gr6id spr. m. miklum sv. leirf. Spr. ska og
70 160, hrj. beyt. stefna sv. leirsk.
// 5.3 spr./m
1586 — i — = T

LSS 558700 54 4 Kargi, dokkgra kargabreksia 2 spr./m Oljés lagmét

,7 péleiitbasalt, megineldst. pol
A 100 61 5 Mjég blo. efst, stakbld. nedar. Nokkur kurlsvaedi. 5.5 spr./m

]

I3
e
7
s
s
ra

oo

1529 — b LA — Ogr. lagmoét
80 —° ,:®,’:,‘~ 1(2 83 7 Kargi, dokkur, vel sampress. kargi, tom. blé. 1-2 spr./m
:// Péleiitbasalt, megineldst. pSl. Stak. stérbid., annars pétt
= A 100 77 €&  spr.hij. m. br. st. m. leirsk. 2spr./m
1461 — e — — — — Rautt sandst. slitur < 2 cm
:QQ@»:,’: 100 50 4  Kargi, fersk. gropinn.
90 - LA P ——— Ljésbleik leirsk. og sv. leir i blo. Brotid i borun. Upph. likl. 1 spr./m
:7 béleiitbasalt, pétt fink. m. fing. strfl. bénd. Kurlbelti efst i laginu
x - 100 78 7 Spr.m. breytil. st brattar og ska, hrj. og m. leirsk.
] / 3.1spr./m
1340 — 455 ,4 —————— Olj6s lagmét
100 __q/:x:/:z: 100 82 6.5 Kargi, ferskt, dokki kargaberg, vel sampress. an fyll.
& TN Kurl efst, annars heill  Likl. 0.5 spr./m
. Ll — ————— .
1285 — N7 100 30 2 Ppdleiitbasalt, smabrotid m. gréid spr. net

Breidadals- og Botnsheidi |Jardtzknistofan

Sj4 skyringaramynd 9 AG/ AG
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Sja stadsetningu 4 mynd 3 Snid af kjarnaholu

Desember 1990
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my.s. m
2199 — 1 0
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167.0 —
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1429 —
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1315 —

L
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ORKUSTOFNUN
Vatnsorkudeild

Hnit
x = 331008,764
y = 531036,657

Lausir molar ur Poleiiti

Kargi, péttur og samfelldur m. chab. holuf. og témar bld.
Hrju. kargaspr. an fyll. 3 spr./m

béleiitbasalt, dékkt brotsar dulk.

Stak. bl§. m. sv. leirf., annars pétt

Mikrébld. str.fi. sv. leir

Spr. ska og pver. hrj. m. sv. Ieirsk.
3.6 spr./m

Kargi. Bl6. og fraudk.

Leirf. { sumum blé. fleiri tomar
Liklega lagamét

Mjog bétt samlimt kargaberg
Holur vel fylitar med 6pal og chab.

poleiitbasalt, (typ. pdl.), pétt, dulk.
Gro6ft sprungumynstur

Kargablettir. Smaspr. hrj. skaspr. m. sv. leir
5.5 spr./m

Kargi
Gropi8, blo. med miklum gulbr. leirf.
Pdl. blettir i karganum

Spr. hrj. leirf. m. breytil. st. og halla
1 spr./m

poleiitbasalt, pétt dulk. dékkt, mjog pétt berg
Mikréblé. str.fl. bond
Vida gré6id spr.net m. sv. leir

Ské og bverspr. med breytil. st. bylg. m. sv. leirf.
2.7 spr./m

. Raudur sdst. med dokkum baunum

péleiitbasalt, pétt dokkt, dulk. m. stéku sté. bid.
Breksiusv. 0.2m, gréid spr. net
Spr. ska og pver. br. st.

.5 spr./m
Karg?. Bl6. og gropid, sumsst. ljésar leirf.
Flestar bl6. tomar, mikid leirf. nedst
1.4 spr./m

géleiitbasalt, pétt dulk. Storblé. nedst m. sv. leir
spr./m

Setberg, vaxkennt taff .
Grunnborid gjéskuk. taff med vikurbaunum
Veikt vaxkennt set, vel lagskipt

Kornborin gj6ska, vel samlimd og ummyndud. Veikt setberg

Ljésgraent sirt vikurlag
Lagskipt brant tuff, vaxkennt, ummyndad

Kjarnatap

Molabreksia, misgengisbreksia.

P4l. molar < 10 cm, steyptir [ svartan leir

Kargi, basalt-kargabreksia, e.t.v. misgengisbreksia
P6l. molar steyptir i dumbraudan karga

Misgengisbreksia, pél. molar < 10cm. Steyptir i svartan leir
Peir kjarnabutar sem eru heilir eru med svart leirfylit spr. net

45 8 0.2-0.5-1

1092 — 110 N NN,

Sja skyringar 4 mynd 9
Sja stadsetningu & mynd 3
Hola BR-4 er vid Botnséa [ Botnsdal.

Vida er kjarnatap, mjog veikt berg
P6l. kurimolar skila sér slitrétt

P4l. molar < 5 cm

Breidadals- og Botnsheidi |Jardt=knistotan

AgG / AGe
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Sja skyringar a mynd 9
Sj4 stadsetningu 4 mynd 3

Hola BR-5 er vid Botnsé f Botnsdal.

ORKUSTOFNUN
Vatnsorkudeild

Hnit
x =331181,847
y = 530934,813

Laus yfirborbsiég

Berggangur. Borad med lofthamri 19,5 m.

Gangur, mjog péttur og sterkur < 20% plag. dil.
Liklega adfaorsluasd dilabas. i Reidhjallasyrpu.

Punn misgengisbreksia nasst gangi

Péleiit pétt dulk. typiskt pél
Sméabrotid og med gréid sprungunet
vida smakurlad og med breksiusvaodi
e.t.v. vegna nélaagdar vid gang
Samsteypt misg. breksia i 31,5-33 m

Kjarnatap nedst 0,4m

Raudur vaxk. sandsteinn efst, 7 cm vikurlinsa 1 43 m
Brant vaxkennt tuff m. gréfari vikurbaunum nedar.
Veikt setberg m. sleipa brotfleti

Gréfara set nebst m. kargamol. og sma vélum

Olivin basalt, BIobrétt kargak. m. svértum leirf.
Kargi 0r dilabas, péttur vel sampress. Iitid holrymi

Dilabasalt, 6l- bas aettar, 5-10% plag. stérir dil. < 10 mm
Svartar og grasnar leirf. { blé.

Kargi, péttur vel sam.press.

Dilabasalt, kargarikt < 5% storir plag. dil. Bl6. 2-3% vel holuf.
Rautt setslitur 5 cm

Kargi / Dilabasalt, 3-5% blé. mjég péttur og vel holufylitur

Dilabasalt, < 20%, 2-3% blé. m. svértum leir og chab.
Miklar svartar leirf. nedantil i spr. og blé.

Setberg. Dokkgrar sdst. og siltst.

Surtarbrandur i linsum, vida vidarbrandslinsur og
leirbrandur nedantil

Sandsteinn og lifraent efni

Sandsteins véluberg, grunnborid
Vélur af breytil. gerd og I6gun, mikid ummyndad

Liklega sandst.-v6lub. mikid kjarnatap

Poleiit kurl, e.t.v. misgengisbreksia.

Breidadals- og Botnsheidi |[Jardtzknistofan

AgG

Snid af kjarnaholu Desember 1990
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BR-6 Hnit
1 x =331215,724
| BOTNSDAL J - 530842.603
Heed Dypi Kjarni - RQD - Q
my.s. m % %
1769 — 0 Laus yfirborbslég
1735 — —] péleiit, pétt dulkorna, naer blédrulaust
3 vida mikrobld. straumfi. bond sem ekki klofna
] Sprungur pverar og brattar
10 —
. 100 80 3-5
20 — Skorp nedri mork pél.
1556 — - PR Setberg. Dékkbrunt taff,vaxkennt m. vikurbaunum & stangli
— 92 75 0,1-0,5 .
1535 — veikt setberg.
SKYRINGAR
ISR
(s s i O
ERR S Laus yfirbordslég
7/ .
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/i
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X X X X i
X X X X Dilabasalt
X X X X
x xf,
X X 7 Millibasalt
X X j
S _
RN Kargi
Setberg
Misgengisbreksia
Berggangur
Segulstefna i bergi
®/@ e
v Grunnvatnsbord

Sja stadsetningu 4 mynd 3

Hola BR-6 var borud vid Botns4 [ Botnsdal

Syni brotpolspréfud

ORKUSTOFNUN
Vatnsorkudelld
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Sja skyringar 4 mynd 9
Sj4 stadsetningu 4 mynd 3

Hola BR-7 var borud hja Botnsa [ vegkanti BR-7 i Botnsdal

ORKUSTOFNUN
Vatnsorkudeild

BR-7 Hnit330493 717
. X = '
Dypi Kjarni - RQD - Q
m % %
0 T Laus yfirbordslsg
] Borad med lofthamrri | dilabasalt.
10 —
- Kargakennt efst 1 m
= Dilabasalt Ol- basalt ssttar
— Dreifbir stérir < 15mm plag. krist. 5-8 %
- BI&dr. <10% mebd svértu leirskaoni
20 — Hrjufar pver og skaspr mebd ljés. graum og brin. leirf.
- Raudur sandst. Gr siru tuffi.
Olivin basalt mj6g bléd < 15%. Fraudkennt lag
7 Set, millibrant tiff, vaxk. mjég smaspr. ofantil.
- Kjarnatap um midbik, nedst brann vaxk. sdst. m. vikurlinsu.
— Kargi a efra borbi p6l, péttur og vel holuf,
30 — Poleiit, kargamikid og blé. < 5% ljés leir i blo. og spr.
— Tuff, raudl. og gulbr, ummyndad og vaxk.
-~ Kargi, vel saman press. og heill
= en litilsh. brotinn vid borun.
NSNS 100 70 6
SN
40 — s ———
—// Verulegt kjarnatap vi6 41-44 m
] R 75 35 3 Péleiit, pétt, smakorna m. 6l- pél- millibas brotsar
— / Smabrotid m. ljésgraa og ljésbr. leirskan & sprfl.
- 554 ,4 Kargg, kargaberg m. smaum blé. 5-10%
50 — i — — — - Raubur sdst. 5 cm
oo 100 90 67 Kargi péttur m. setfyll. i efstu 3,3 m
] 7 100 40 3 Pdleiit, typ. pél. dulk. smaspr. Hrj. spr. m. sv. leirsk.
=+ Set. Vaxk. raudur sdst. og gulbr. tiff.
60 —: Kargi, vel saml. <5% bl. an fyll.
7 )% poleiit, ferskt gratt, 5% blé. témar.
—~ (S Kargi, vel samlim. < 5% blé.
3 /i""' S _!4%&_33_1— Misgengisbreksia, vel samlimd en kjarnatap.
:/ R 100 50 4 Péleiit, bétt naor dulk. litid strfl. bls. < 1%
70 — /] Smaspr. ska og pver. hrj. spr. m. sv. leirsk.
—’\"\/\’\,\,\ T
I 100 75 6.7 Kargi, hsill og péttur bl6. 1% likl. brotinn vid medhondiun
:::::::::::: bétt vel sampress. kargaberg.
—~ — e
80 ——E / péleiit, millibasalt Oi- pél. Ferskgratt litil strfl.
—~ Spr. brattar, hrjif. m. ljésgr. og ljésbr. leirsk.
7 / 100 50 4
90 — kst —_——- Raubur sdst m. kargamol.
:_ 100 100 9 Olivin basalt, mjég blé. < 15% m sv. leir og chab.
e PRGN Gulbrant tuff og raubur sdst.
osmseneser| 100 100 8 Kargi, vel sampress, en stak stér blé. Setfyll. efst, pétt nedar
:7 Péleiit, naer dulk. m. strfl. bond.
— Storar blé. 5-7% témar eda m. sv. leirsk.
| R 100 65 4-5
100 — / Ska og bverspr hrj. spr. m. ljésgr. og liosbr. leirsk.
[N 85 60 45 Kargi, vel saman pressadur en smabr. og kurl, litilsh. kjarnatap
1 05 IS & N VLU W L N S Sy
(framhald)
Breidadals- og Botnsheidi |Jardteeknistotan
. . AgG
Snid af kjarnaholu Doamber 1990
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ORKUSTOFNUN

BR-7 Vatnsorkudeild
| Botnsdal (frh).
Haed Dypi Kjarni- RQD - Q
my.s. m B %
T 100 100 89 Bautt setslitur a lagmétum .
2254 — —afafaSa Sl — = Kargi, mj6g béttur og vel sampress. stakar bi6. m. chab
—7 péleiit, fin- dulkorna sméaspr. og stressspr.
110 —] o1 45 3-4 BI5. svaebi med < 10% bld. i pridjungi lagsins
I /A HrjGfar ska og pverspr. m sv. og gulbr. leirf.
A — — — - Kargi, mj6g béttur og heill m. breksiu mol. a stangli.
2160 — —toeieiesece] 100 10089 Rau se{sﬁtgré Som? 9
::\:\: \:\‘,’\:\ 100 100 8-9 Kargi, péttur og sampress. m. sérk.). basalt flisar likl. nal.misg.
2123 — 120 /K \’\’\’\’\ o0 80 1 Pél. butur 1 m og misgengisbreksia 1 m
2108 — poosocie 2] 100 100 89 Kargi smabls 3-4% m. gropinn m. ljgsum leir
2085 — e 90 30 1-2 Misgengisbreksfa, ekki skérp skil milli misgbr. og karga
' —_—h N N N NN
I Kargi péttur, vel sam. press. blé. fyll. m. chab og 6pal
s — Thpa 100
' 130 —7/ péleiit naer dulk. typ. pol. ljésgratt efst og nedst
. R 95 70 5 dekkra um mibju v. sv. leirf. { mikrébld. bdndum.
_ / Vida fing. grénar sv. leirf. sprunguasdar. Botnkargi 15 cm
1969 — —k L L L f —_——— Grér sandst. & lagmotum 10 cm
- LTI Kargi, péttur vel sampress.
— R 100 50 6 Olivin basalt stakir plag. dil. Smaar bl6. < 7%
140 —] Morkid og pverbrotid vid borun.
g
1903 — Ll Ly Kargi, péttur 0,6 m. Misgengisbreksia 0,4 m
' -+, poleiit, smébr. vida kurlad. AE86ttur kjarni v.. sv. leirf. sp.
L ARLAA 80605
:,‘: NN 100 70 6 Kargi, péttur vel sam. press.
1847 — DA - Raudur sdst. m. kargamol.
: 150 _ AW 100 1008 Kargi, péttur mjokur bylgj. v. borunar.
— R 00 75 56 péleiit, dulk. typ. pol. Vida finbls. svaedi, m. sv. leir.
7 ] _ Stress spr. Grénar hrjaf. spr. sbar.
1792 i '::: Z;7;] 10010089 Rautt setslitur og kargi, péttur vel sampress.
—+TrTrrrT Olivin basalt, fingert i broti, plag. dil. i breytil. magni
160 - R 08 70 89 Smabrotid og vida kuriad
: ':':' : I : ',Ll Vid 161-162 m kurlad og steypt i leir, likist misgengisbreksiu.
) . -
- o Sandsteinn. DSkkgrar m. basaltmolum.
167.5 B e s 31:8%75%6 Olivin basalt, kargakennt m. sv. leirf. og geislast.
71 FAFRFE ML L L ge L g Kargi, péttur, vel samanpress. likl. eing. brotinn i borun
170 _—/ paleiit pétt dulkorna < 2% bib.
. 95 85 6 vida gronar stress spr. m. sv. leir
— / Mikréblé. bénd mynda straumfl. Gronar 166 og skaspr.
1529 — 180 ___ ek \\/4 —_— - Sandsteinn, raudur vaxkenndur
B (NN \: < 100 60 5 Kargi, péttur vel saman pressabur med pél. molum
1490 — TSNS S NN
- / boleiit basalt, pétt naer dulkorna.
- Vida mynda mikréblédrubénd straumfl. m. svértum leir
190 ] _ Dreift gréid sprungunet nedantil.
. 100 75 5-6
oo /
1270 — = % e . . R
B " 75 30 0,1-1 gg gﬁ{?&ar%%’l?é r}ﬁ\txkennt mj6g veikt og burkspr. kj. tap nedst.
210 Setberg, dokkgrar sdst. m. kargamolum efst.
- Sandsteins- véluberg, m kantadar smavél. I tuffk. grunnm.
- Grunnborid. Springur vid purk og | medférum i 2-15 cm buta.
. g 9
1180 — T~ 100 20 2 Kargi, mjog sméaspr. pverspr. likl. i medférum.
—Ix vy ;(' 0 Dilabasalt, plag. dil < 15% breytil. dilastaerd < 15 mm
. @ 100 85 8 Dékkt vegna sv. leirf. i bié og mikrébld. bondum.
1119 — 220 —X Xl Svartur leir & bylgj. og hrj. sprfl.

Sj4 skyringar &mynd 9
Sj4 stadsetningu 4 mynd 3

Hola BR-7 var borud hja Botnsa i vegkanti
vid innstu beygjuna & veginum upp ur Botnsdal

Jardtaeknistofan
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Sja skyringarAmynd 9
Sja stadsetningu 4 mynd 3

Hola BR-9 var borud f tungunni
4 milli Hnifar og Tunguér f Tungudal

ORKUSTOFNUN
Vatnsorkudeild

Hnit
X = 329508,138
y = 5634611,722

Laus yfirborbslég
Kargi. Borad med lofthamri 3,3 m.

Kargi. Mj6g vel saman press. og heill

Dilabasalt um 15% stérir (< 10 mm) plag. dil.
pétt massift lag med [68spr og skaspr.

Spr. hrjafar m. punna leirskan. Bl68r < 2% m. chab.
og leirskan

Kargi péttur vel saman press. 2% blé m. chab. fyll.
Raubur vaxk. sandst. 0.3 m

Dilabasalt (Cumulat) 30% stérir plag. < 15 mm.
3-4% blé. m. chab. fyll. Mjég heilt &n sprungna.
Setberg, brunt vaxk. toff Mjég veikt berg.

Kargi meb setfyll. efst og veikur par.

péttur og sterkur nedar

Dilabasalt, Ol. bas. settar 7-8% plag. dil < 8 mm.
Sprungur sem benda til nal. vid misg.

Skoltap 1 29-33 m mikill leki um sprungu
Dasluafkést um 200 I/min.

Kjarnatap 2 m vid 40-42 m

Misgengi skérp skil.

Péleiit, pett smaspr. ska og pver spr. sumar spr. opnar og likl.
lekar

Kargi mjog béttur og heillegur. 2-3% blddr. med chab. fyll.
Dilabasalt 6!. bas. asttar < 10% plag. dil.

3-4% blé. m. chabasiti, thomsoniti og blaum leir.
Raudur vaxk. sandst. 0,1 m
Kargi, mjég heill og péttur med chab. fyll. traust kargab.

Dilabasalt, Ol. bas. sstt ar, 10-15% plag. dil. < 5mm
BI6. 2-3% m. chab. og blagraa leirsk. Mjég heilt berg
Raudur vaxk. sandst 0,4 m

Kargi, mjdg heill og péttur, vel fyll. m. chab.
Dilabasalt, Ol. bas. sttar, 10-12% plag. dil < 5 mm

BI6. 3-4% m. chab. fyll. og blagr. leirsk.
mikré bld. bénd mynda strfl. nedst.

Setberg, vaxk. sdst, vaxk. tuff molnar i borun.

nebar mjukt set sem hnodast sem Kitti. Kjarnatap nedst.
Péleiit, mjog smabrotid. Hrjaf. spr. m. svarta leirskan
Kargi m. leir og setfyll. efst. Smaspr. og veikur
Misgengisbreksia 1 m kurlad basalt i svértum leirmassa
Péleiit, pétt typ. pol. 2-3% biddr. fylitar og skasndar sv. leir
Gréid smaspr. net myndar svartar adar, nalaegd vid misg.

Setberg, vaxk. brint og svart tiff. Mikid kjarnatap

Kargi, seffylitur i efstu 0,3 m péttur,
nebar med 2-3% bl . fylitar .chab

Péleiit, pétt en mjdg smaspr.
e.tv. misgengisbreksia i 93-94 m
Spr. ¥firl. hrjafar m. svarta og graena leirskan

Jardteeknistotan

Breidadals- og Botnsheidi

AgG
Snid af kjarnaholu Dese,:,e, 1990
BR-9 i Tungudal Mynd nr l 12
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Ranns. nr. H90/1075

2. Afangi.
ot £30265 3108, Nafum . 7264-8218 Reykjavik, 31. jan 1991
Nafn grei®anda: Vegagerd rikisins Kennitala: 680269 - 2899
Heimilisfang greidanda:  Borgartuni 7 105 Reykjavik Dags. beidni:  10. desember 1990
Nafn umbj6danda:  Hreinn Haraldsson Bréfnr.: 3
Afrit: Reikn. nr.:
Afrit: Framkv. af bJ

Mannvirki:  Jar8géng - Breiddalsheidi, Botnsheidi

Nama:

Rannsékn: Einasabrotpol a bergkjérnum og berggreining

Fjoldi syna: 136

Merki:

Upplysingar fra sendanda:

AQ beidni Hreins Haraldssonar hja Vegagerd rikisins var gerd berggreining 4 borkjérmum sem
adur hafdi verid meelt 4 eindsa brotbol. Berggreining var framkveemnd s.k.v.

berggreiningarstadli R.b.

I fyrri skyrslu voru syni sem brotnudu & gémlum sprunguflstum audkennd med stjornu (*) i
toflu. Athygli er vakin a pvi ad i bessari skyrslu er beett stjérnu vid 3 syni i borholu BR. 3 4 21.4

m,
41,0 mog 43.4 m.

Virdingarfyllst,

RANNSOKNASTOFNUN 3YGGINGARID ADARINS
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“Pborsteinn Jéhai}nsson

jardfredingur



Borhela BR 1

Dypi Alag Prystipol Berggerd

[m] (ko] [MPa]

3.7 52300 295.8|Basalt litillega ummyndad pétt
7.5 9850 55.7{Basalt ummyndad pétt

10.6 28750 162.6|Basalt litillega ummyndad pétt
13.9 3300 18.7|Kargaberg

14.4 4700 26.6|Kargaberg

15.6 1700 9.6|Kargaberg

15.6 1550 8.8

18.0 15300 86.5|Basalt ummyndad pétt

19.2 21700 122.7|Basalt ummyndad pétt

19.9 16800 95.0|Basalt ummyndad pétt

34.4 5750 32.5|Kargaberg

34.8 6350 35.9|Kargaberg

37.8 5600 31.7|Kargaberg

61.1 2750 15.6|Kargaberg




Borhcla BR 2

Dypi Alag Prystipol Berggerd
[m] [kq] [MPa]
2,6 18500 104,6|Basalt ummyndad pétt
2,6 15900 89,9
3,7 38000 214,9|Basalt litillega ummyndad pétt
91,8 13450 76,1|Basalt litillega ummyndad blodrott
91,8 12500 70,7
91,8 14200 80,3
91,8 12350 69,8
91,8 13300 75,2
120,5 34700 196,2
120,5 18200 102,9|Basalt litillega ummyndad pétt
124,1 36300 205,3Basalt litillega ummyndad bétt
124 1 21250 120,2
124,1 37900 2143
160,9 19550 110,6|Basalt litillega ummyndad blédrott
160,9 19900 112,5
163,2 23600 133,5|Basalt litillega ummyndad pétt
163,2 23500 132,9
1717 11350 64,2|Basalt litillega ummyndad blédrétt
172,5 9950 56,3
172,5 6650 37,6
172,5 9300 52,6|Basalt litilega ummyndad blodratt
204,4 2900 16,4|Kargaberg
206,7 23400 132,3|Basalt litillega ummyndad pétt
212,0 23950 135,4|Basalt ummyndad pétt
223,1 35200 199,1|Basalt ummyndad pétt
2231 36700 207,5
227.,4 8900 50,3|Basalt ummyndad blédrétt
230.9* 19900 112,5|Basalt ummyndad pétt
237,7 31250 176,7|Basalt ummyndad bétt
242 .4 12250 69,3|Basalt ummyndad pétt - dildtt
242.,4 12200 69,0
246,3 18050 102,1|Basalt ummyndad pétt - dilétt
250,3 13800 78,0[Basait ummyndad pétt - dilétt
262,1 13450 76,1|Basalt ummyndad pétt
266,9 33500 189,4'3asalt litillega ummyndad pétt
266,9 35400 200,2
268" 7350 41,6{Basalt ummyndad bétt




Dypi Alag Prystipol Berggerd
[m] [kg] [MPa]
268,0 14850 84,0
2891 21450 121,3|Basalt ummyndad pétt
290,6 9850 55,7|Kargaberg
291,8 11300 63,9|Basalt ummyndad pétt nokkud sprungi®
302,7 10350 58,5|Kargaberg
302,7 9700 54,9|Kargaberg
304.2* 11700 66,2|Basalt ummyndad pétt
309,9 20350 115,1|Basalt ummyndad pétt
3125 10525 59,5|Basalt ummyndad pétt
313,4 38350 216,9|Basalt litillega ummyndad pétt
363,5 17050 96,4|Basalt ummyndad pétt
363,5 18100 102,4
371,7 18300 106,9|Basalt ummyndad pétt
371,4 18200 102,9|Basalt ummyndad pétt
373,8 7100 40,2|Kargaberg
376,8 11250 63,6|Kargaberg
378,2 10500 59,4|Kargaberg
393,5 20500 115,9|Basalt ummyndad pétt
396,5 59600 321,8|Basalt litillega ummyndad pétt
398,4* 9400 53,2|Basalt ummyndad pétt




Borhola BR 3

Dypi Alag Prysipol Berggerd

[m] [kal [MPa]
21.4* 34950 197.6|Basalt litillega ummyndad pétt

24.2 20500 115.9|Basalt ummyndad pétt

275 2675 15.1|Kargaberg

27.5 1475 8.3

29.3 2550 14 4{Kargaberg

30.9 3850 21.8|Kargaberg
37.9* 8300 46.9|Basalt ummyndad pétt
41.0* 8875 50.2|Basalt ummyndad pétt - mikid sprungid
41.0* 8450 47.8
43.4* 15050 85.1{Basalt ummyndad pétt nokkud sprungid
45.0 2725 15.4iKargaberg

45.7 2150 12.2|Kargaberg

46.0 3700 20.9|Kargaberg

51.0 33200 187.7|Basalt litillega ummyndad pétt

59.1 18500 104.6|Basalt ummyndad pétt

66.5* 5300 30.0|Basalit ummyndad pétt mikid sprungid
66.5" 6850 38.7

70.7 24100 136.3|Basalt ummyndad pétt

71.6 16350 92.5|Basalt ummyndad bétt

71.6 15800 89.4

91.5 28250 159.8|Basalt ummyndad pétt

91.8 33250 188.0|Basalt ummyndad pétt

91.8 19800 112.0

96.8 41500 234.7|Basalt litillega ummyndad pétt

96.8 32200 182.1

99.5 2175 12.3|Kargaberg

101.0 3500 19.8|Basalt ummyndad pétt mikid sprungid
101.0 7600 43.0

102.1 1375 7.8{Kargaberg

52.7 24350 137.7|Basalt ummyndad pétt




Borhola BR 4

Dypi Alag Prysipol Berggerd

[m] [ka] [MPa]

7.3 29000 164,0{Basalt ummyndad pétt

7.7 30700 173,6|Basalt ummyndad pétt

7,7 29350 166,0

11,9 42400 239,8|Basalt litillega ummyndad pétt
16,7 1800 10,2|Kargaberg

13,4 2075 11,7|Kargaberg

19,0 875 4,9|Kargaberg

26,9 27300 154,4|Basalt ummyndad bétt

28,5 47300 267,5|Basalt litillega ummyndad pétt
33,7 1025 5,8|Kargaberg

414 3975 22,5|Kargaberg

442 32700 184,9|Basalt litillega ummyndad pétt
49.2* 8600 48,6|Basalt ummyndad pétt nokkud sprungid
51,9 17450 98,7|Basalt ummyndad bétt




Borhola BR 9

Dypi Alag Prysipol Berggerd
[m] kgl [MPa]
11,7 25850 146,2|Basalt litilega ummyndad bétt - dil6tt
11,7 16450 93,0
11,7 23450 132,6
11,7 21300 120,5
12,7 30950 175,0{Basalt litillega ummyndad pétt - dilott
12,7 29700 168,0
19,5 11400 64,5{Basalt ummyndad bétt ~ 50% dilétt
19,5 7600 43,0
19,5 10450 59,1
23,8 10950 61,9|Kargaberg
43,6 35400 200,2(Basalt litillega ummyndad pétt
43.6" 26200 148,2
65,6 18050 102,1[Basalt ummyndad pétt
65,6 19300 109,1 "
66,9 23050 130,3|Basalt ummyndad pétt
66,9 24350 137,7
70,5 23100 130,6{Basalt litillega ummyndad bétt
70,5 22950 129,8
70,5 30100 170,2
79.4* 5200 29 4[Basalt ummyndad bétt
79.4* 5700 32,2






