
i
r

8205

Core-logs of the vertical borehole V2

L. Carlston
T. Egerth
B. Westlund
Geological Survey of Sweden (SGU), Uppsala, Sweden

T. Olsson
K-Konsult, Engineers and Architects,Stockholm, Sweden

August 1982

INTERNAL REPORT
An OECD/NEA International project managed by:
SWEDISH NUCLEAR FUEL SUPPLY CO/DIVISION KBS

Mailing addrm: SKBF/KM
Box 5864 S-102 48 Stockholm Telephone: 08-87 96 40



- si*

CORE-LOGS OF THE VERTICAL BOREHOLE V2

Leif Carlsson *
Trygve Egerth *
Tommy Olsson
Björn Westlund*

**

Geological Survey of Sweden
Engineers and Architects**

August 1982

(SGU)* and K-Konsult,

This report concerns a study which was c /.iucted for
the Stripa Project. The conclusions and i.ewpoints
presented in the report are those of tt» author(s)
and do not necessarily coincide with t) c*e of the
client.

A list of other reports published in th-is series
is attached at the end of this report. Information
of previous reports is available through SKBF/KBS.



CONTENTS

Abstract 1

1. INTRODUCTION 3

2. TEST SITE AND DRILLING OPERATION 3

3. DESCRIPTION OF THE V2-CORE 5

3.1. Core-logging procedure 5

3.2. General characterization of the core 6

3.3. Description of the core 8

4. DESCRIPTION OF THE FRACTURING IN V2 21

4.1. General characterization of the

fractures 21

4.2. Fracture frequency 24

References 26

Appendix A: Core-logs of V2 28



ABSTRACT

In the hydrogeological programme of the Stripa Project,

borehole V2 (previously termed Dbh VI) was prolonged to a

final depth of 822 m. The previous core from 0-471.4 m

was relogged, but the old log was partly used as seven

core boxes have been sent to LBL. The drill core was

logged with regard to rock characteristics, fracture

frequency, dipping and filling. The results are

presented as core-logs and fracture diagrams. Borehole V2

shows similar characteristics as found in other drillings

in the Stripa Mine. It penetrates Stripa granite to its

full depth. Recorded fractures show a clear predominance

of medium-steep fractures, while flat-lying fractures are

more sparsly occurring, a fact which is even more

pronounced below 400 m depth. Due to the vertical

direction of the borehole, steeply dipping fractures are

underestimated in the core. The mean fracture frequency,

related to the total length of the core, is 2.1

fractures/m. Chlorite, calcite and epidote are the

dominating coating minerals in the fractures, each making

up about 25-30 percent of all coated fractures.





INTRODUCTION

This report presents the core-logging results from

borehole V2, Which was added to the hydrogeological

program. It is the fourth and last of the scheduled

boreholes, and this publication completes the series of

core-logging reports.

The borehole V2 was not included in the originally

defined program /I/. Due to a proposal from TSG1, JTC

decided to revise the original program with the

inclusion of this extra borehole. As a vertical borehole

already existed in the previous SAC-program (borehole Dbh

VI), it was found most convienient to use this hole, and

to deepen it to a required depth. The .nain reason for the

revision was that a fractured zone was penetrated

in borehole VI, which made it impossible to continue the

drilling without stabilization. It was therefore decided

to terminate the drilling in VI and to deepen V2. This

arrangement also resulted in a suitable geometry of the

test lay-out.

Previously, the core-logs from VI, and Nl and El has been

completed and published as internal reports /2 and 3/.The

present report is in accordence with the previous

reports, with identical criteria for the description of

rock types and discontinuities. In addition, some

statistics on the fracture minerals have been included.

TEST SITE AND DRILLING OPERATION

Borehole V2 is not located at the main test area for the

hydrogeological program (SGU-site),but some 145 m to the

SW and on a level 50 m below the SGU-site. The location

of V2 related to the SGU-site is given in Figure 1.



7. The investigation* aA.ta.6 in thz Stnipa Mine, with thz
boizholu u&ed in thz hydtiogzological pnognam.

This borehole was depened an extra 350 to a total length
of 822 in which corresponds to a total depth of 1232 m
below the rock surface. V2 is coredrilled with a diameter
of 56 mm (VI, Nl and El are all 76 mm), using standard
double core barrels. The uptakes were normally 6 m and
the collected cores were stored in wooden boxes, each
containing 9 m core in 1 m sections. The core taken was
not orientated.

Figure 2 presents a view of the V2-site during the
drilling, which was made during the period December 1981
to Februari 1982.
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3. DESCRIPTION OF THE V2-CORE

3.1 Core-logging procedure

The core-logging was carried out in accordence with the

procedure described in previously reports /2 and 3/ to

which the reader is refered.

The previously drilled 471 m of V2 (old identification

number: Dbh VI) was once logged /4/. But as the logging

procedure was considerably revised after that logging, it

was necessary to relog the complete core. Seven core-

boxes were earlier sent to LBL for laboratory tests and

for these sections the old core-log was used.



In addition to the conventional core-logging procedure, a

study with respect to discolouration, fracturing and

discontinuities was made on each uptake. Also the

distribution of fracture minerals was especially studied

in this deep borehole.

3.2 General characterisation of the core

Borehole V2 penetrates Stripa granite throughout its

total length of 822 m. The predominant rock type is a

reddish to red, medium-grained granite. Figure 3

summarises the core as regards rock type, fracturing

core-loss, shearindications and colour. Red granite

occurs preferably at three different levels, i.e 0-100 m

270-330 m, and around 500 m.

Dikes and veins of pegmatite and aplite are about evenly

distributed along the core, however, with a few

exeptions. Higher frequencies are recorded at two levels,

at 300 m and 800 m, where 10-15 pegmatites and aplites

are concentrated on both levels. An about 20 m thick

pegmatite is found at the 250 m level. Generally, the

pegmatites are rich in red feldspar and contain

aggregates of coarse muscovite grains. Bands of

greenstones are concentrated to the uppermost 75 m,

whereas they are sparsly occurring in deeper sections of

the core.

The fracturing is fairly even along the core without

considerably zones of fractured rock. On the contrary,

great parts of the core have a very low fracture

frequency. This is the case at 50-250 m and in the

lowermost part of the core, 650-822 m. The fracture

frequency was as a mean for the core 2.6 fractures/m. The

distribution along the core of red colouring and fracture

frequency is presented in Figure 4.



200-

300

400

400

500

600

700

• 0 0 - ^

H
• * o J

i

Rock 1

n
E3

•
Colour

•
m

Gramt*

Pfegmatitt

Grttnstonc vein

Grttnstonc

ItQtnd.

Grty

Grcyrtd - redgrcy

Rtd

Grttn

STRIPA
Y2

3. Rocfe -fcoa, colouA, iiacXuAZA, conz-lo&* and ikcax-indicntiom
in bonoholz V2.

The predominant coating minerals in the fractures are
calcite, chlorite and epidote, which all makes up about
25-30 per cent of the total number of fractures. The
remaining percentage is a mixture of quartz, feldspar,
pyrite, fluorite and white mica.
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3.3 Description of the core

Detailed logs of the fractures and their characteristics

as orientation with respect to the core axis and coating

minerals, discolouration and so forth are presented in

detail in Appendix A. In this section the rock type

characteristics and the significant variations along the

core are presented.

0.0 - 8.35 in

Greyish White, granite, relatively poor in quartz, medium

grained of even grain-size. The rock is intersected by

fractures filled with chlorite and q\iartz

7.50 - 7.80. Brecciation, chlorite filled fractures 0-70*

7.90 - 8.35. Numerous epidote filled fractures.



8.35 - 28.00 M

Reddish to red medium grained granite, densly fractured.

9.44 - 9.73 Greenstone band with lower contact

distinct

11.83 - 12.10 Greenstone with fragments of red granite.

Diffuse contacts

14.50 - 14.70 Brecciation

14.75 - 15.80 Brecciation. redcoloured rock

15.80 - 16.45 Pegmatite with a brecciated contact

20.65 - 21.45 Brecciated zone

26.40 - 27.15 Brecciated zone with dark Minerals

28.00 - 68.60 M

Red and reddish granite changing to grey. Medium-grained

granite. The quartz content decreases towards the bottom

where epidote dominates as fracture filling Material.

Varying fracturing with subordinate brecciation.

29.30 - 29.35 Brecciated zone, dark Minerals with

abundant sericite

36.80 - 36.85 Biotite band

64.30 - 64.50 Brecciation, epidote filled fractures

68.6 - 72.95 in

Reddish granite

72.95 - 76.95 m

Grey granite with a relative high content of quartz. The

granite is intersected by a 2 CM thick greenstone band

parallel to the core.

76.95 - 101.00 M

Red to reddisch grey, medium-grained Massive granite. The
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i uppermost part contain red feldspars and quartz while the
content of dark minerals increases towards the bottom.

101.00 - 141.30 m

Light grey to grey, medium-grained granite which is

massive and homogeneous.

117.20 - 117.25 Pegmatite

141.10 - 141.30 Epidote

141.30 - 157.50 m

Grey to pale pink, medium grained granite

143.45 - 143.50 Pegmatite with diffuse contacts (45s)

157.50 - 164.30 m

Grey, unevenly granite with few sealed fractures. Towards

the base the granite becomes more aplitic and partly

brecciated with chlorite- and epidote-filled fractures

parallel to the core. The upper border of the aplitic

rock is distinct while the lower of the brecciation is

diffuse.

164.30 - 191.83 m

Grey, medium-grained granite, in general homogeneous and

partly aplitic. At 172.47 m a 2 cm thick epidote- and

chlorite-filled fracture parallel to the core.

168.00 - 168.20 Pegmatite

181.00 - 182.50 Brecciated zone Which is heavily

fractured and coarse-grained with content

of quartz masses.

191.83 - 198.00 m

Pale pink to reddish» medium to coarse, unevenly grained

granite.
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198.00 - 200.00 in

Light grey, medium-grained massive granite with a low

fracture frequency. In subordinate parts of the core the

medium-grained structure changes to fine-grained.

200.00 - 211.50 m

Medium-grained, massive granite. Feldspar grains are

generally reddened in variable extent which results in

colour variation with a clear predominance of the reddish

type.

211.50 - 225.40 m

Light grey to grey, medium- to coarse-grained granite.

The granite is partly aplitic and has generally even

grain size.

225.40 - 237.18 m

Grey, unevenly grained granite. In places the rock is

pale pink. Epidote and quartz-filled fractures to a minor

extent. Two cm thick greenstone bands intersect the

core.

236.07 - 236.22 White pegmatite

236.22 - 236.42 Grey aplite

237.18 - 242.60 m

Reddish granite with a thin pegmatite vein and

consentration of dark minerals.

242.60 - 261.40 m

Grey to pale green, unevenly grained granite. It is poor

in quartz and intersected by epidote filled fractures. As
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a whole the section is slihtly aplitic and in parts pale

reddish and with areas somewhat richer in quartz.

261.30-261.40 Pegmatite

261.40 - 274.68 m

Grey, medium-grained homogeneous granite, poor in quartz

and with epidote-filled fractures.

272.80-274.68 Brecciated zone

274.68 - 276.00 m

Skarn-like pegmatite with high frequency of open

fractures. The lower contact is abrubt. Dark minerals and

epidote are seen.

276.00 - 298.25 m

Reddish to red granite with varying grain size. Minor

areas of grey granite and aplitic to a small extent.

290.90-291.05 Pegmatite with red feldspars

298.25 - 299.00 m

Pegmatite with scam of epidote, very rich in red

feldspars. A 2 cm thick section is pure epidote.

299.00 - 307.73 m

Red granite with dark portions of grey granite. In the

lower part there is a tendency to banding at 45*.

304.35-304.40 Pegmatite, very rich in red feldspars
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307.73 - 319.23 m

Reddish to red, medium-grained granite with small green

zones.

312.39-312.55 Brecciated pegmatite .with quartz- and

epidote-filled fractures

312.55-313.23 Pegmatite, chlorite

313.23-314.80 Brecciated, red, granitic pegmatite with

chlorite bands

315.96-316.91 Brecciated, reddish granite with chlorite-

and epidote-filled fractures

319.23 - 328.80 m

Varying grey and red, medium-grained granite. Epidote-

and sericite-filled fractures.

328.80 - 331.15 m

Grey, unevenly grained granite rich in epidote.

329.05-329.15 Pegmatite, aplitic at the contacts

331.15 - 333.00 m

Highly fractured skarn zone rich in epidote in a matrix

of red granite.

333.00 - 334.57 m

Grey-red, medium-grained granite

333.90-333.95 Pegmatite with aplitic contacts

334.45-334.57 Pegmatite
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334.57 - 342.25 m

Red, evenly and medium-grained granite with small grey

portions. A tendency to banding 45* to the core-axis.

342.25 - 342.60 m

Brecciated zone of green colour due to a high frequency

of epidote-filled fractures.

342.60 - 356.10 m

Greyish red to red, medium-grained, homogeneous granite.

Fine-grained around the brecciated zone and around wide

epidote bands.

347.00-347.45 Brecciated zone, very finely-grained with

high content of epidote

356.10 - 361.40 m

Red, fine- and medium-grained granite, rich in epidote

and poor in mica. At the bottom it is highly fractured.

357.35-358.20 Pegmatite with aplite

361.40 - 366.40 m

Grey aplitic granite, rich in epidote but poor in both

quartz and mica.

366.40 - 374.85 m

Reddish, grey, medium-grained granite of uneven grain
size.

369.13-369.33 Pegmatite with aplitic contacts
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374.B5 - 392.61 m

Grey-red, unevenly grained, homogeneous granite. In the

top, the rock is dense with high content of quartz and

mica. Several small pegmatite bands at the top.

386.90-386.95 Pegmatite

392.61 - 411.60 m

Reddish to grey-red, medium-grained granite, rich in

epidote and chlorite. Aplitic around wider epidote bands.

394.91-395.24 Pegmatite

398.15-398.90 Brecciated zone with very finely grained

material in a matrix of epidote

398.21-398.31 Pegmatite

398.59-398.70 Pegmatite

406.85-411.60 Brecciated zone

411.60 - 419.45 m

Red, coarsly medium-grained granite of uneven grain size.

Predominance of chlorite-filled fractures and subordinate

fractures filled with epidote and quartz.

419.15-419.45 Pegmatite

419.45 - 428.90 m

Light grey, medium-grained granite of varying grain size,

in places pale reddish: rich in quartz-, chlorite- and

epidote-filled fractures, with narrow bands of chlorite

and wider bands of quartz and epidote: the rock becomes

more reddened at the base.

427.45-427.60 Brecciated
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428.90 - 430,10 m

Green, aplitic granite with several fractures filled with

epidote and quartz (epidotic granite).

430.10 - 461.75 ro

Grey-red, coarsely medium-grained granite of uneven

grain size. At 446.40 and onwards the rock becomes

strongly reddened, otherwise the red feldspars vary.

There are quartz-, epidote- and chlorite-filled

fractures. Epidote bands a few cm wide occur.

454.15-545.30 Coarse-grained, skarn-like rock with large

feldspar grains and epidote

461.75 - 471.40 m

Light grey, coarsely medium-grained granite of uneven

grain size, in places pale reddish: .some portions are

very rich in chlorite- and epidote-filled fractures.

471.40 - 492.25 m

Grey to grey-red, medium-grained granite of even grain

size, with epidote-filled fractures. There is a large

number of epidote- and calcite-filled fractures, 20 - 30

per metre, in the first five metres, and the fracture

sealing declines towards the end of the interval.

481.46-481.51 Pegmatite

487.45-487.85 Pegmatite

490.54-492.25 Red pegmatite with diffuse contacts with

the granite. The feldspar of the granit

becomes increasingly reddened towards the

base of this section.
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492.25 - 510.78 m

Red to reddish grey, medium-grained granite of even grain

size.

510.78 - 520.25 m

Grey and red grey, medium-grained granite. Often dark

coloured due to a high content of greenstone. Parly dense

and fine-grained. High frequency of pistachio-green,

epidote filled fractures.

513.03-514.30 Brecciated zone

520.25 - 526.35 m

Grey to greyish block, medium-grained granite of even

grain-size. The rock contains greenstone portions.

526.35 - 541.04 m

Red to red-grey, finely medium-grained granite with

epidote filled fractures.

541.04 - 565.55 m

Red-grey, medium-grained granite, in parts dark.

553.95-554.05 Very red, partly crushed vein of aplite

555.27-557.45 Crusted zone with a coreloss of 1.29 m

562.47-562.53 Aplite

565.55 - 567.12 m

Fine-grained to dense greenstone with calcite-filled

fractures. Remnants of red, brecciated granite can be

seen at two separate dm-wide places. The greenstone has

contact angles of 35* to the core.
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567.12 - 579.05 m

Grey, medium-grained, massive granite of uneven grain

size. Some portions are of a darker and more fine-grained

type. Sealed fractures with epidote. Towards the base,

the granite become reddish.

579.05 - 586.60 m

Red to grey-red, medium-grained granite of even grain

size. Numerous epidote and calcite filled fractures.

580.83-581.00 Pegmatite

583.45-583.55 Bands of quartz

585.25-586.25 Core loss

586.60 - 636.10 m

Grey, coarsly medium-grained granite with a large number

of chlorite- and epidote-filled fractures in the

uppermost 25 m of the section. In places the rock has

acquired a green shade due to the epidote.

604.20-604.25 Pegmatite surrounded by large quartz

crystals

607.11-607.98 Pegmatitic zone with granitic fragments

612.50-614.35 Mixed rock type of granite and aplite, both

reddish grey

624.50-626.30 Epidote-filled fractures form up to dm-wide

bands

634.07-634.31 Reddish white pegmatite

636.10 - 646.04 m

Greyish red, coarsely medium-grained granite of uneven

grain size. Few fractures with epidote.

637.40-637.75 Pegmatite

644.85-644.95 Pegmatite
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646.04 - 696.58 m

Grey, coarsly medium-grained, massive granite with a

number of epidote filled fractures. Below 695 m the

granite becomes more reddened and more fine-grained.

647.60-647.85 Biotite rich pegmatite

650.75-651.00 Pegmatite

685.92-686.00 Pegmatite

696.58 - 729.75 m

Greyish red. medium-grained granite of variable grain

size.

700.35-700.50 Dense, glossy mixture of quartz and

plagioclose

700.50-700.55 Brecciated zone

700.55-700.65 Pegmatite

710.90-711.20 Zone of greenish red pegmatite

719.05-719.30 Pegmatite

723.05-723.17 Pegmatite

729.75 - 746.63 m

Grey, medium-grained granite of uneven grain size.

739.65-739.78 Pagmatite

743.70-744.90 Pegmatite with a high content of quartz.

Below 743.90 almost pure quartz

745.00-746.00 Quartz vein

746.48-746.63 Pegmatite

746.63 - 769.98 m

Greyish to reddish medium-grained granite.

749.26-749.74 Pegmatite

749.74-750.37 Quartz vein
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769.98 - 776.44 m

Grey, medium-grained granite with pale pink hue.

773.50-775.65 Pegmatite

776.44 - 782.22 m

Greyish red, coarsely, medium-grained, homogeneous

granite.

779.70-779.80 Pegmatite

782.00-782.22 Pegmatite

782.22 - 799.75 m

Grey, medium grained, homogeneous granite.

782.71-783.57 Pegmatite

788.15-788.32 Pegmatite

791.32-791.80 Pegmatite

792.36-793.10 Pegmatite

794.90-795.25 Pegmatite

795.72-796.55 Pegmatite

799.75 - 814.40 m

Reddish grey, homogeneous granite. Small portions are

very dark. The uppermost section has a high frequence of

epidote-filled fractures.

800.95-801.00 Pegmatite

806.40-806.55 Pegmatite

811.45-812.00 Aplite

814.40 - 822.00 m

Grey, medium-grained granite. Small portions red.

814.85-817.25 Pegmatite

818.92-820.55 Pegmatite

822.00 END
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4. DESCRIPTION OF THE FRACTURING IN V2

4.1 General characterization of the fractures

Borehole V2 shows similar characteristics as previously

presented cores from boreholes VI, Nl and El. The

existing fractures recorded in the fracture log given in

Appendix A may be devided into five different groups in

accordence with previous reports /2 and 3/, in which a

more complete characterization of each group is included.

The groups are:

1. Fractures with fresh, uneven surfaces

2. Open or sealed fractures

3. Small-scale shear zones

4. Brecciation and granulation of the granitic matrix

5. Quartz veins

In the present core no evidences of small-scale shearing

was found, so in fact only four of the five groups were

used.

Fracture filling minerals in borehole V2 were

megascopically classified on the basis of colour,

hardness and appearence of carbonates. As pointed out

earlier /3/, it is normal that different fracture filling

minerals are intergrown in a varying combination which

makes the megascopical classification somewhat uncertain.

An extra check was therefore made by using X-ray

diffraction on five samples taken from the V2-core.

The result of this test was surprising only in one

respect - the plagioclase mixing with epidote was much

more common than expected. The conclusion which may be

drawn from this result is that plagioclase in general

have been underestimated, both in this report and in

previously published.
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The chlorite is very dark, often almost black, and much

harder than normal, owing to mixing with epidote and

plagioclase. Also the epidote shows many types of colour

variation in the green colour spectrum when mixed with

plagioclase. These conditions are the main errors for the

megascopical classification found so far.

As borehole V2 penetrates a deep-seated rock mass it was

of interest to study the variation in mineral coatings

versus depth. The result of this study is summasized in

Figure 5. It is seen that the coating of chlorite and

chlorite/calcite-mixing are about constant throughout the

full length of the core. The most striking change with

depth is that the calcite shows a marked decrease at 350

- 450 m depth with a simultaneous increase in epidote.

This is also seen in Figure 6, which gives the
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fcgu/te 6. Cumulative,
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accumulated percentages of the different Minerals. Pigure
6 gives the absolute frequencies of each coating mineral,
and as seen, each of the calcite, chlorite and epidote
make up about 25 - 30 per cent of the coated surfaces.
The group of other minerals form a complex group with
great variety. Pyrite, fluorite, iron oxides, zinz
sulphide and clay are examples of coatings within this
group.

J
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4.2 Fracture frequency

The distribution of open fractures with mineralized

surfaces recorded on the V2-core forms the basis of the

cummulative fracture diagram in Figure 7. This diagram

presents a possibility to divide the borehole into zones

with different fracture frequencies. The same procedure

was employed for the fractures with regard to dipping

which is shown in Figure 8. The mean fracture frequency

for V2 is 2.1 fractures/m. A number which is to be

compared with 1.5 fractures/m obtained in VI above the

fractured zone.
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As seen in Figure 7, the core may be divided into four
different sections, each with i t s own characteristical
fracture frequency. These sections are presented in Table
1.

Regarding the dipping of the recorded fractures, i t is
seen that medium steep fractures dominates while steeply
dipping fractures have a low recorded frequency. Flat-
lying fractures are in an intermediate position. Thus, in
ful l agreement with the result obtained in VI / 2 / . It
must, however, be stressed upon the fact that the
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Table 1. Parts of the core from V2 with similar

fracture frequencies

Interval

m

Fracture frequency

fr/m

0

35

282

600

0

35

282

600

822

822

5.80

1.15

3.42

0.52

2.10

vertical borehole V2 tends to underestimate vertical or

steeply dipping fractures while sub-horizontal or flat-

lying fractures are recorded with the true frequency.

With this in mind, it is seen from Figure 8 that the

steeply dipping fractures dominate and the portion of

steep fractures increase with depth with a simultaneous

decrease in flat-lying fractures. This is in fact even

more pronounced than illustrated in Figure 8, owing to

the variation in estimation depending on the dipping. The

flat-lying fractures show a low fracture frequency (0.3

fr/m) below approximately 400 m depth (800 m below rock

surface). This condition indicate that medium steep or

steep fractures dominates the fracture system at depth

and the horizontal fracturing becomes more sparse.
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