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1 Introduction

Much of the primary geological and geophysical borehole data stored in the SKB database
SICADA need to be integrated and synthesized before they can be used for modeling in
RVS. The end result of this procedure is a geological single-hole interpretation, which

consist of integrated series of different loggings and accompanying descriptive documents
/11.

The work was carried out in agreement with the instructions and guidelines from SKB
(activity plan AP PS 400-03-038 and applicable parts of method description SKB MD
810.003, SKB internal controlling documents).

This document reports the geological single-hole interpretation, by the use of two methods,
for the boreholes KSHO1A, KSHO1B, HSHO1, HSHO02 and HSHO3 (Figure 1-1).

The methods are

1. Interpretation based on Boremap, geophysical loggings (raw data), interpretation of
radar data and FZI.

2. Interpretation based on Boremap, pseudogeological loggings (statistically classified
geophysical loggings), interpretation of radar data and FZI.
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Figure 1-1. Map showing the position of the boreholes.



2  Objective and scope

The single-hole interpretation is performed in order to make a generalized classification

of major lithological units and possible deformation zones within the borehole. The
classification is performed manually by a combined interpretation of the different logging
data. The results are presented as two comment-logs, one indicating the lithological unit

(+ comments) at the corresponding depth co-ordinates and the other indicating the position
and width of possible deformation zones (+ comments), see Figure 7-1 in Chapter 7 for an
example of the presentation.

The main purpose of the work presented in this report is to perform and compare the
single-hole interpretations for the boreholes KSHO1A, KSHO1B, HSHO1, HSHO2 and
HSHO3 based on two different methods. Based on this, we present our recommendation
on how future single-hole interpretations should be performed. However, due to poor

data quality of some of the geophysical loggings from the percussion drilled boreholes
HSHO1-HSHO3 /2/, no single-hole interpretation is performed based on method 2 for these
boreholes. Thus, a comparison between the two methods has only been performed for the
cored boreholes KSHO1A and KSHO1B.



3 Data used for the single-hole interpretation

3.1 Data used for method 1

The data used for method 1 are:
* Boremap /3, 4/ (including BIPS and core mapping data).

* Geophysical loggings (raw data).
For rock type identification: density, natural gamma and magn. susceptibility.
For fracture identification: resistivity loggings, SPR, sonic and caliper.

* Interpreted radar data

* FZI (Fracture Zone Index, only used for KSHO1A, KSHO1B and HSHO1) /5/.

3.2 Data used for method 2
The data used for method 2 are:
* Boremap (including BIPS and core mapping data).

* Pseudogeology, pseudofracture frequency and pseudoalteration (only used for
KSHOIA and KSHO1A).

* Interpreted radar data.

* FZI (Fracture Zone Index, only used for KSHO1A, KSHO1B and HSHO1).

3.3 Geophysical interpretation

The pseudogeology is the result of a maximum likelihood classification of rock types

based on the methods gamma-gamma (density), natural gamma radiation and magnetic
susceptibility /2/. The signatures of the different rock types have mainly been established

by petrophysical measurements on core samples from KSHO1A, KSHO1B and partly also
from a surface sampling /6/. The petrophysical database of core samples so far (2003-10-27)
covers the rock types:

— quartz monzodiorite

— fine-grained dioritoid

— fine-grained granite

— granite (medium- to coarse-grained)

— fine-grained diorite to gabbro (only 2 samples)
— Avrb granite (only 1 sample).



This means that the only possible rock types which may come out of the pseudogeological
classification are the ones listed above. If the logging data do not fit any of the listed rock
types the section is left unclassified. It is important to note that the petrophysical signatures
of quartz monzodiorite and fine-grained dioritoid are very similar, which leads to the fact
that these two rock types can not be significantly separated in the statistical classification.

Fractures are identified from the short normal resistivity, SPR, focused resistiviy (300 cm),
caliper and sonic loggings. The position of fractures is calculated by applying a second
derivative filter to the logging data and then locating maxima (or minima depending on
the logging method) in the filtered logging. The estimated fracture frequency is calculated
by applying a power function to the weighted sum of the maxima (minima) loggings. The
power function is estimated by correlating the weighted sum to the true fracture frequency
in one cored borehole (in our case KSHO1A) /2/.

The investigation of geophysical logging data along sections of high intensity rock
alteration zones in KSHO1A indicates low density, low magnetic susceptibility and low
natural gamma radiation along these sections. On basis of these data a “signature” of
possible rock alteration was established which is used to create a logging of possible
alteration zones within each of the investigated boreholes. The basic principle of the
method is simply to identify sections where, simultaneously, the silicate density

< 2800 kg/m?, the magnetic susceptibility < 0.003 SI and the natural gamma radiation
is <20 pR/h.
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4 Execution of the single-hole interpretation

The single-hole interpretation method is an integrated interpretation of the information
from four sources, and these are the Boremap investigation, geophysical loggings, borehole
radar data and FZI data. The interpretation is performed by a group of experts consisting
of at least one geologist and one geophysicist. (Field notes: Simpevarp 12, Simpevarp 40,
Simpevarp 43, Simpevarp 100 and Simpevarp 101, respectively.)

All data to be used (see above) are visualized side by side in a borehole document in the
software Well CAD (see Appendices 1 and 2 for examples).

Step 1 is to manually (visually) go through the rock-type related logging data and merge
sections of similar rock types, or sections where one rock type is very dominant, to a
major lithological unit (minimum length of ¢ 10 m). Four rock type descriptions (A-D)
are representative for the bedrock in the investigated boreholes in the Simpevarp area.

Step 2 is to identify possible deformation zones by visual inspection of the fracture
frequency loggings, alteration loggings, radar logging, FZI logging (only KSHO1A and B)
and the penetration rate logging (only HSHO1-03). The section of each identified possible
deformation zone is indicated and shortly described in text.

Two different methods on how to perform the single-hole interpretation are presented in
this report. The two methods only differ in the way the geophysical loggings are presented.
In method 1 (Figure 4-1) the raw data of 8 geophysical loggings are plotted and interpreted
side by side. In method 2 (Figure 4-2) the 8 geophysical loggings are replaced by 3 pseudo-
loggings, one displaying estimated lithology, one displaying possible alteration zones and
the third shows an estimation of the fracture frequency.
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Figure 4-1. Schematic block-scheme of single-hole interpretation, method 1.
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Fossibie deformation Zones

Figure 4-2. Schematic block-scheme of single-hole interpretation, method 2.
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5 Results

The detailed results of the single-hole interpretations are presented as print-outs from the
software WellCad (Appendices 1 and 2).

51 KSHO1A
Method 1

The number of indicated lithological units is 7 and the number of indicated deformation
zones is 13 (including low grade ductile zones). See Appendix 1 for a detailed presentation
of the results.

Method 2

The number of indicated lithological units is 7 and the number of indicated deformation
zones is 13 (including low grade ductile zones). See Appendix 2 for a detailed presentation
of the results.

5.2 KSHO01B
Method 1

The number of indicated lithological units is 1 and the number of indicated deformation
zones is 0. See Appendix 1 for a detailed presentation of the results.

Method 2

The number of indicated lithological units is 1 and the number of indicated deformation
zones is 0. See Appendix 2 for a detailed presentation of the results.

5.3 HSHO1
Only method 1

The number of indicated lithological units is 2 and the number of indicated deformation
zones is 2. See Appendix 1 for a detailed presentation of the results.

13



54 HSHO02
Only method 1

The number of indicated lithological units is 2 and the number of indicated deformation
zones is 4. See Appendix 1 for a detailed presentation of the results.

5.5 HSHO03
Only method 1

The number of indicated lithological units is 3 and the number of indicated deformation
zones is 1. See Appendix 1 for a detailed presentation of the results.

14



6 Discussion

A comparison between single-hole interpretation based on method 1 and method 2 shows
good agreemen between the methods. There are two reasons for this. The first is that the
Boremap data is given the most importance in both interpretations and thus give a strong
influence on the results. Secondly, there is generally a good agreement between the
Boremap data and the geophysical/pseudogeological data, both for lithological units

and possible deformation zones.

The weakness of using geophysical raw data loggings (method 1) is fairly obvious. Even for
a trained geophysicist it may be difficult, and time consuming, to simultaneously interpret
eight different loggings. There is also an obvious risk of subjective influence on the results.
To reduce the number of loggings and to create user friendly presentations we therefore
suggest that different methods are combined. These are two reasons for the production of
the pseudogeology loggings. For example, the pseudo fracture frequency combines five
loggings into one, and the results so far look very promising (especially when considering
the possible use of the technique in percussion drilled boreholes). A third reason for doing
the pseudogeology loggings is that the results are based on independent measurements of
physical properties and are therefore not biased by any subjective interpretation.

However, the pseudogeological “lithology” has been criticized for not managing to differ
between rock types with similar petrophysical properties. The quartz monzodiorite and

the fine-grained dioritoid have very similar physical properties and when comparing the
boremap data and the pseudogeology, it is evident that large sections that are mapped as
fine-grained dioritoid in boremap, are statistically classified by the pseudogeology as quartz
monzodiorite, see Appendix 2.

To overcome this problem we therefore suggest that the pseudogeological lithology
logging is replaced by simplified (generalized) versions of the three “rock-type-dependent”
loggings silicate density, magnetic susceptibility and natural gamma radiation (see example
in Figure 6-1 below). The pseudo fracture frequency is kept as it is, but we suggest that

it is termed “estimated fracture frequency” instead. The pseudo alteration logging is also
suggested to be kept as it is, but will be termed “possible alteration”.

The generalized loggings take short time to produce. If the logging company can deliver
data shortly after the completion of the measurements it is possible to produce the
generalized logging well in time for the boremap investigation. In that case the geophysical
loggings would be used in the single-hole interpretation and also serve as supportive
information to the geologists during the boremap investigation. This has already been

tried out for the mapping of KAV01, which immediately became much appreciated by

the mapping crew.

In Chapter 7 below a recommendation on how to perform future single-hole interpretations
is presented.
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7 Recommendation

On basis of the results from this investigation we suggest the following procedure for future
single-hole interpretations and treatment of geophysical logging data.

1. The logging company processes and delivers the geophysical logging data at the site, as
soon as possible after (or during) the completion of the measurements. A quality control
is performed on-line by a geophysicist, who controls the data quality and decides when
the measurements are finished.

2. As soon as the logging data are approved, the production of the generalized loggings
starts. The processed data is delivered to SKB to be used by the geologist performing
the boremap investigation.

3. The boremap investigation is performed with support from the processed geophysical
logging data. A short introduction (writing and/or oral) on how to use the geophysical
data during mapping is given to the mapping crew by a geophysicist. Continuous
communication between the mapping crew and the geophysicist is maintained through
out the entire mapping procedure. A concise compilation of the petrophysical data of all
known rock types in the area is placed at the mapping crew’s disposal. If (when) new
rock types are discovered these are sampled for petrophysical analyses, added to the
data base, and their signatures can be identified in the geophysical logging data.

4. The single-hole interpretation is performed on basis of
— Boremap
— Generalized geophysical loggings
— Interpreted radar data
and it is performed according to the following scheme:

[P,
| Peti
|

r

i i T i I b
L | i i Generalized | | i
D b ae | | | RS
— Coremap data | | qeaphysical | | Fadar data |
| | | loagings | | |
| ) | Jg9ing !

The FZI can be used during the single-hole interpretation, but may also be calculated at
a later stage and used only in the RVS modeling work.

A new WellCAD script for the data is suggested to be used during the single-hole
interpretation, see Figure 7-1 below for an example.
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Appendix 1

Method 1. Results of the single-hole interpretations of KSH01A,
KSH01B, HSH01, HSH02 and HSHO03

Title GEOLOGICAL SINGLE HOLE INTERPRETATION - KSHO1A
Site SIMPEVARP Coordinate System RT90-RHB70
Borehole KSHOI1A Northing [m] 6366013.45
Diameter [mm] 75 Easting [m] 1552442.98
Length [m] 1003.000 Elevation [m.a.s.L] 531
Bearing [°] 173.60 Drilling Start Date 2002-08-22 13:00:00
Inclination [°] -80.44 Drilling Stop Date 2002-12-18 21:10:00
Date of mapping ~ 2004-03-09 17:57:00 Plot Date 2004-03-09 21:03:28 Seript Name  $Script
ROCKTYPE SIMPEVARP ROCK ALTERATION ROCK UNIT A Rock unit dominated by quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections RADAR
[l " BXZY Oxidized of fine-grained granite, pegmatite and sparsely porhyritic Avré granite (granite to quartz monzodiorite) * Angle to borehole axis
Peomatite idotisize ROCKUNITB Ry ynit dominated by fine-grained dioritoid (fine-grained, agmatic rock
B pegmatie Lo pitviived Wi subordmats sectons f quans monzadiorle (uarts monsonte to monscatorte).
I Granite fine- to medium-grained granite, pegmatite and fine-grained diorite to gabbro (fine-grained mafic rock).
ROCKUNIT C gy unit characterized by a mixture of sparsely porphyritic Avrd granite (granite to quartz monzodiorite)
and quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections of fine- to finely
[ Quartz monzodiorite medium-grained granite, medium- to coarse-grained granite, fine- grained diorite to gabbro (fine-grained mafic rock)
[ viorite / Gabbro ALTERATION INTENSITY and pegmatite.
[ Fine-grained dioritoid [ Faine [ Medium ROCK UNIT D Rock unit dominated by sparsely porphyritic Avré granite (granite to quartz monzodiorite),
with subordinate sections of fine- to finely medium-grained granite, fine-grained diorite- to
[N Fine-grained diorite-gabbro [ weak  [__] swong gabbro (fine-grained mafic rock), pegmatite and diorite to gabbro
POSSIBLE
DEPTH BOREMAP DATA ROCK UNIT FZI
DEFORMATION ZONES
Depth ok Fractures Radar Fzl
Rock | Roa
Type | Ateration| Aleraton ; Gpen (Fr/ m)z . DSealed (mez)o Comment Comment Longth | *Angle | 0 2
-10.56 13.02
0.0
\aaz _{TasT |
20.0
40.0
48.08 19.97
MQ 28 §25 05
60.0
80.0
K89.17 _ K23.66
100.0 E
E
E
120.0
A Increased,
140.0 fracturing. -
A . N 141.
Indication : Low R125.00 |
Rock unit A. suseptibility, sonic,
160.0 density och
E resistivity. T
= 171.40 31
180.0 B
(1913021
200.0 e 199.40 (7!
K205.40
212.50
H — @ k21520
e ggac::egr}lrtaii re frequency ve Increased
high! u quency very fracturing. Partly
240.0 ight alteration.
o Indication: Low
susceptibility,
260.0 density, sonic och
resistivity.
280.0 Low-Grade, ductile
Rock unit A. shear-zone.
Increased
300.0 fracturing. Partly
alteration.
320.0 Indication: Low
susceptibility,
density, sonic och
340.0 resistivity.
360.0
364.80 (36
380.0 s (€ G
383.30 \30
(39560 K71
400.0
409.20 (31
4200 Partly increased
MR ; fracturing. Heavy %
s
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ancrauurTt.

440.0 Indication: Low
susceptibility and Ressoo |

460.0 resistivity.

Rock unit B.
480.0 S‘ealed fracture frequency very
high!
500.0
G Grm—

5200 -

540.0 - \ s
Partly increased (52240 K20
fracturing. Partly

560.0 heavy alteration. (EeT10 (52
Indikation: Low

5800 sus'ce'pltlbmty, L
resistivity.

S22 % 590.60

600.0
Low-Grade, ductile

6200 shear-zone.

: Partly increased —
AN fracturing. Partly —

640.0 heavy alteration.

o Indication: Low
susceptibility, low

660.0 fativi
resistivity. S —

Increased R
680.0 fracturing.
Indication: Low
susceptibility, och

700.0 density. (70350 (16
Low-Grade, ductile

720.0 shear-zone. (72000 K5 ]
Increased

Rock unit C. fracturing.

7400 Indication: Low
susceptibility, och

760.0 density.

«X» Low-Grade, ductile
shear-zone.

780.0

800.0 o

820.0

x Low-Grade, ductile s

840.0 AN shear-zone. Re3.40 K21

o
860.0
6800 = |
B
=
BE= .
900.0 E Rock unit D.
=
920.0 s E K922.10 (47
g
940.0 E S
E € e —
B
960.0 E
5
980.0 Rock unit C.
~nns E Kg8570 {70
1000 0 ;‘
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Title

GEOLOGICAL SINGLE HOLE INTERPRETATION

KB

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Date of mapping

SIMPEVARP
KSHO1B

75

100.250

177.76

-87.88

2003-03-13 14:46:00

- KSH01B
Coordinate System RT90-RHB70
Northing [m] 6366014.03
Easting [m] 1552442.89
Elevation [m.a.s.L] 520
Drilling Start Date 2003-01-17 12:00:00
Drilling Stop Date 2003-01-27 19:00:00
Plot Date 2004-03-23 21:03:33 Script Name  $Script

ROCKTYPE SIMPEVARP

[ Quartz monzodiorite

ROCK ALTERATION

B oxidized

ALTERATION INTENSITY
7 b
1 weak

ROCK UNIT A Rocy unit dominated by quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections
of fine-grained granite, pegmatite and sparsely porhyritic Avrd granite (granite to quartz monzodiorite)

ROCK UNIT B o init dominated by fi ined dioritoid (i ined, magmatic rock)
with subordinate sections of quartz monzodiorite (quartz monzonite to monzodiorite),
fine- to medium-grained granite, pegmatite and fine-grained diorite to gabbro (fine-grained mafic rock).

ROCK UNIT C ooy unit characterized by a mixture of sparsely porphyritic Avrd granite (granite to quartz monzodiorite)
and quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections of fine- to finel
medium-grained granite, medium- to coarse-grained granite, fine- grained diorite to gabbro (fine-grained mafic rock)
and pegmatite.

ROCK UNIT D Rock unit dominated by sparsely porphyritic Avrd granite (granite to quartz monzodiorite),
with subordinate sections of fine- to finely medium-grained granite, fine-grained diorite- to
gabbro (fine-grained mafic rock), pegmatite and diorite to gabbro

RADAR

* Angle to borehole axis

POSSIBLE

DEPTH BOREMAP DATA ROCK UNIT DEFORMATION ZONES Fzl
Depth ook Fractures Radar Fzl
Rock Rock Comment Comment
Type | Ateration| | =00 ™ Gpen (Fr/ 1m) Sealed (Fr/1m)
S Le th * Angl
1%500-“ o » |0 2 engt! ngle | 0
10.0
20.0
30.0
35 (30|
40.0
48.8 40
50.0
Rock unit A. e
60.0
.
70.0 69.5 50
736 (50 |
80.0
90.0
100.0
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Title GEOLOGICAL SINGLE HOLE INTERPRETATION HSHO01

Site SIMPEVARP Coordinate System RT90-RHB70
Borehole HSHO1 Northing [m] 6366217.77
Diameter [mm] 139 Easting [m] 1552545.71
Length [m] 200.000 Elevation [m.a.s.l.] 2.86
Bearing [°] 4.99 Drilling Start Date 2002-06-24 16:00:00
Inclination [°] -69.99 Drilling Stop Date 2002-07-02 17:30:00
Date of mapping  2003-04-03 00:00:00 Plot Date 2004-03-24 21:03:42
ROCKTYPE ROCK ALTERATION RADAR
l:l Fine-grained granite m Oxidized # Angle to borehole axis
- Granite l:l Epidotisized
[ Quartz monzodiorite ALTERATION INTENSITY
I:l Fine-grained dioritoid I:l Weak
I:l Medium
I
2 BOREMAP DATA ROCK UNIT POSSIBLE FZI
z
g DEFORMATION ZONES
Penetration Fracture
o0l Rat RADAR Fzi
Rock | Rook heraton (s/200m) | Freauency (fr/im) Comment Comment
11250 Intensity 0 a0 | OPen Sealed Length | #Angle| 0
o 0-12 m no BIPS
data! 829 K376
20.0 Increased 164 (337
' fracturing and
alteration L
Rock unit dominated indicated i
i 36.55 (49.26 ——
40.0 by quart_z . by hlgh . 38.89 \18.73 ———
[ monzodiorite penetration
o and subordinate rate, BIPS, drill =
sections of cuttings and
60.0 fine-grained granite. geophysical
Indicated by BIPS, logging
drill cuttings and data. 7039 (3275
natural gamma log.
80.0
86.96 (26.72
87.58 |\24.96
100.0
112.59 22.7
120.0
Rock unit dominated
by fine-grained I d
140.0 dioritoid, granite and ncrease
fracturing
quartz indicated b
monzodiorite. 'r? 'rfa ed by S
i Indicated by BIPS, '9 rat T
160.0 ‘ and analysis of drill Faetre];ekr)e\‘/vlon E
= l cuttings. St ==
= o 7 susceptibility 167.68 £38.7
i and low i
180.0 -~ resistivity. 179.17 K27.33
= Alteration
= indicated by
F \ drill cuttings.
200.0 - f
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Title

GEOLOGICAL SINGLE HOLE INTERPRETATION HSHO02

SKB

Site
Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]
Date of mapping

SIMPEVARP
HSHO02

139

200.000

186.10

-80.08

2003-04-09 00:00:00

Coordinate System
Northing [m]
Easting [m]
Elevation [m.a.s.l.]
Drilling Start Date
Drilling Stop Date
Plot Date

RT90-RHB70
6365682.89
1551368.33

6.64

2002-06-27 07:00:00
2002-07-08 19:00:00
2004-03-24 21:03:42

ROCKTYPE

l:l Fine-grained granite

l:l Fine-grained dioritoid

ROCK ALTERATION

BXXY oxidized

ALTERATION INTENSITY

RADAR

# Angle to borehole axis

[ ] Weak
I:l Medium
POSSIBLE
DEPTH BOREMAP DATA ROCK UNIT FZI
DEFORMATION ZONES
Penetration Fracture F21
Rate RADAR
Rook | Rodk ..F:f’:.'fu. (s/20cm) Frequency (fr/1m) Comment Comment
1:1500 B I o | Open Sealed Length | # Angle
0.0
Increased
fracturing and
[ === % alteration.
20.0 Indicated by high
cer %?'——- penetration rate, T VST
= . . BIPS and 33.24_(33.95
3 Rock unit dominated geophysical
40.0 E f by fine- grained logging data. |
dioritoid
% whith subordinate 5565 (3842
60.0 B sections of fine
i = grained granite.
=== Indicated by BIPS,
80.0 ?ﬂ drill cuttings and
= natural gamma x Increased
L = fracturing.
E
100.0 —F Increased
] fracturing. 106.52 K30.73
= 3?4 111.78 28.12
120.0 — % B
[— ; Increased
B fracturing.
140.0 9
B, o . 143.22 (2351
r The unit is dominated
by fine grained
160.0 dioritoid.
Indicated by BIPS
and drill cuttings. 171.90 £29.48
180.0 —
200 N

25




Title

GEOLOGICAL SINGLE HOLE INTERPRETATION HSHO03

SKB

Site

Borehole
Diameter [mm]
Length [m]
Bearing [°]
Inclination [°]

SIMPEVARP
HSHO03

139

201.000

218.94

-79.49

2003-03-10 00:00:00

Coordinate System
Northing [m]
Easting [m]
Elevation [m.a.s.l.]
Drilling Start Date
Drilling Stop Date
Plot Date

RT90-RHB70
6366213.94
1552544.52

2.52

2002-07-02 17:30:00
2002-07-09 19:00:00
2004-03-24 21:03:42

Date of mapping

ROCKTYPE

l:l Granite
[ Avré granite

l:l Quartz monzodiorite

ROCK ALTERATION

BXXY oxidized
[Z777 Epidotisized

ALTERATION INTENSITY

RADAR
# Angle to borehole axis

I:l Weak I:l Strong
I:l Medium
POSSIBLE
DEPTH
BOREMAP DATA ROCKUNIT |- pmatioN zones FZ!
Penetration Fracture Fz1
oc Rate RADAR
$;,;: Rosk I:‘%:g?yr (s/200m) Frequency (fr/1m) Comment Comment
15’15‘20 0 80 Open Sealed Length |# Angle
;;u B
20.0 = ? Rock unit dominated
= [ by Avré-granite
% o Indicated by BIPS
40.0 PN = and drill cuttings.
A % %ﬂ Increased
o e % fracturing and (5442 (2202
60.0 E alteration
% ?‘ indicated by Vo878 (5207 |
=1 t domi BIFS.
80.0 = =2 Rock unit dominated d!’l” cuttings,
=N % by quartz high _
= = monzodiorite, granite penetration
100.0 E= B and Avro granite rate and
’ § with subordinate geophysical
. = sections of fine logging data. ]88?; ;‘1;33
L grained granite
1200 e = Indicated by BIPS,
B = drill cuttings and 128.44 K52.48
f = natural gamma.
140.0 L ] 138.14 (30.65
e % 144.96 K 36.47
5 =3 15055 K21.72
e 5 Rock unit dominated
1600 e B by quartz
= 3 monzodiorite
= = A | probably with more
180.0 = £ sections of
S = fine-grained 187.53 20.2
= 3 granite.
200.0 _ Indicated by BIPS,
drill cuttings and
natural
220.0 gamma.
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Appendix 2

Method 2. Results of the single-hole interpretations of KSHO1A
and KSH01B

Title GEOLOGICAL SINGLE HOLE INTERPRETATION -

Site SIMPEVARP Coordinate System RT90-RHB70

Borehole KSHOI1A Northing [m] 6366013.45

Diameter [mm] 75 Easting [m] 1552442.98

Length [m] 1003.000 Elevation [m.a.s.L] 5.31

Bearing [°] 173.60 ing S 2002-08-22 13:00:00

Inclination [°] -80.44 Drilling Stop Date 2002-12-18 21:10:00

Date of mapping ~ 2004-03-09 17:57:00 Plot Date 2004-03-15 21:03:26 Seript Name  $Script

ROCKTYPE PSEUDO ALTERATION ROCK UNITA Rock unit dominated by quartz (quartz monzonite to with sections
[ Unclassified of fine-grained granite, pegmatite and sparsely porhyritic Avré granite (granite to quartz monzodiorite)
[0 possible oxidation ROCKUNITB Ry unit dominated by fi d dioritoid (fi d magmatic rock)

with subordinate sections of quartz monzodiorite (quartz monzonite to monzodiorite),
fine- to medium-grained granite, pegmatite and fine-grained diorite to gabbro (fine-grained mafic rock).

) Avri granite ROCK UNIT € ooy it characterized by a mixture of sparsely porphyritic Avré granite (granite to quartz monzodiorite)
[ Quartz monzodiorite and quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections of fine- to finel
medium-grained granite, medium- to coarse-grained granite, fine- grained diorite to gabbro (fine-grained mafic rock)

[ biorite / Gabbro and pegmatite.

ned dioritoid ALTERATION INTENSITY ROCK UNIT D Rock unit dominated by sparsely porphyritic Avré granite (granite to quartz monzodiorite),

iori with subordinate sections of fine- to finely medium-grained granite, fine-grained diorite- to

ned diorite-gabbro [ Faine ] Medium gabbro (fine-grained mafic rock), pegmalite and diorite to gabbro
ROCK ALTERATION ] wek [ Swone
B oxidized
[ Epidotisized RADAR

* Angle to borehole axis ,

PSEUDO POSSIBLE
DEPTH BOREMAP DATA ROCK UNIT FZI
GEOLOGY DEFORMATION ZONES
Dept || e | ok Fractures Pseudo| Psoudo]| | Froquoney RADAR F21
Type | Ateration| (S8 M ™ Open (Fr/ 1m) Sealed (Fr/ 1m) (frecturesim) Comment Length | * Angle | 0 2
eng ngle
0 200 20 ° 2
-10.56 £ 13.02
0.0
(1442 (1461 |
20.0
40.0
48.08 (19.97
Nas2s 2505 |
60.0
80.0
(8917 (2366 |
100.0
B E
B =
120.0
oo Rock unit A. mereased,
- . altered section Irac urlngd. d Rids00 ks
classified as fine fncr?asef pseu do
160.0 grained dioritoid rac "ge r“eq. egn
o in pseudogeology seuco alteration | | |
B 171.40 [\31
180.0 B
B
191.30 £21
200.0 AraR (19940 (70 |
4] Rock unit B. (20540 K30 ]
2200 T ||| Mainly classified 22 h 8
X as ]
. Increased
quartzmonzodiorite fracturing. Partly
2400 In thed | alteration.
i Ppseudogeolo Increased pseudo
260.0 - | fracture freq. and
. pseudo alteration.
Rock unit A: Low-Grade,
280.0 altered section ductile
| cla§3|f|ed.as‘ flne shear-zone.
grained dioritoid Increased
300.0 ; :
in pseudogeology fracturing. Partly
alteration.
320.0 Increased pseudo
fracture freq. and
3400 pseudo alteration.
5
—
360.0
364.80 {36
380.0 (€I Ca.
383.30 [\30
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400.0

420.0

440.0

460.0

480.0

500.0

520.0

540.0

560.0

580.0

600.0

620.0

640.0

660.0

680.0

700.0

720.0

740.0

760.0

780.0

800.0

820.0

840.0

860.0

880.0

900.0

920.0

940.0

960.0

980.0

10000

o]

DMLY 1

Rock unit B.
mainly classified
as
quartzmonzodiorite
in the
pseudogeology

Partly increased
fracturing. Heavy
alteration.
Slightly increased
pseudo fracture
freq. and clear
indication of
pseudo alteration.

T e

T

Rock unit C.
anom. high
density, low susc.
at 703-720 m,
classified as fine
grained
diorite-gabbro in
the

Partly increased
fracturing. Partly
heavy alteration.
Partly increased
pseudo fracture
freq. and pseudo
alteration.

Low-Grade,
ductile
shear-zone.
Partly increased
fracturing. Partly
heavy alteration.
Increased pseudo
fracture freq. and

9550

409.20

(447.90
%A50 90

510.40

((542.40 |

K561.10

579.30

590.60

628.20

pseudo alteration. (ee7a0 (@7 |

Increased
fracturing.

Partly increased
pseudo fracture
freq. and pseudo
alteration.

70350 (16|

L

= pseudogeology
. 3
=
=
=
S i
=
=] r
=
£ Rock unit D.
3 3
-
C - Rock unit C.

Low-Grade,
ductile
shear-zone.
Increased
fracturing.

Partly increased
pseudo fracture
freq. and pseudo
alteration
Low-Grade,
ductile
shear-zone.
Low-Grade,
ductile
shear-zone.
Pseudo
alteration.

720.00 K58 |

83470 (66 |
K838.40 K21

922.10 47|

94460 (23 |

28 |

(98570 K40 |
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[ Quartz monzodiorite

ALTERATION INTENSITY

[ strong oxid thresh

ROCKUNITB g unit dominated by fine-g

Title GEOLOGICAL SINGLE HOLE INTERPRETATION - KSHO01B
Site SIMPEVARP Coordinate System RT90-RHB70
Borehole KSHO1B Northing [m] 6366014.03
Diameter [mm] 75 Easting [m] 1552442.89
Length [m] 100.250 Elevation [m.a.s.L.] 5.20
Bearing [°] 177.76 Drilling Start Date 2003-01-17 12:00:00
Inclination [°] -87.88 Drilling Stop Date 2003-01-27 19
Date of mapping ~ 2003-03-13 14:46:00 Plot Date 2004-03-15 21 Script Name  $Script
ROCKTYPE PSEUDO ALTERATION ROCK UNIT A ok unit dominated by quartz monzodiorite (quartz monzonite to monzodiorite), with subordinate sections

of fine-grained granite, pegmatite and sparsely porhyritic Avrd granite (granite to quartz monzodiorite)

d dioritoid (fine-grained, magmatic rock)
with subordinate sections of quartz monzodiorite (quartz monzonite to monzodiorite),
fine- to medium-grained granite, pegmatite and fine-grained diorite to gabbro (fine-grained mafic rock)

ROCKUNITC ooy it characterized by a mixture of sparsely porphyritic Avrd granite (granite to quartz monzodiorite)

and quartz monzodiorite (quartz monzonite to monzodorite), with subordinate sections of fine- to finely
medium-grained granite, medium- to coarse-grained granite, fine- grained diorite to gabbro (fine-grained mafic rock)
and pegmatite.

ROCK UNIT D Rock unit dominated by sparsely porphyritic Avré granite (granite to quartz monzodiorite),

with subordinate sections of fine- to finely medium-grained granite, fine-grained diorite- to

[ Faint gabbro (fine-grained mafic rock), pegmatite and diorite to gabbro
ROCK ALTERATION :l Weak
B oxidized
RADAR
* Angle to borehole axis
PSEUDO POSSIBLE
DEPTH BOREMAP DATA ROCK UNIT FZI
GEOLOGY DEFORMATION ZONES
Pseudo Fracture
PP | e | mea | Rk Fractures Peeudo | pcudo | Freauency RADAR F2l
Type | Ateraton| er2ten ™ Gper (Fr T m) Sealed (FrTTm) | Geology | Ateration| _(frectures/m) Comment Comment
1m:500m s wle  n o 2 Length | *Angle | 0
] 7]
- A
10.0
1
20.0
30.0
£ K335 K30
40.0
500 Rock unit R
dominated by
o quartz (552 (21
monzodiorite
60.0
=
70.0 69.5 50
(736 (50 |
80.0
90.0
100.0 f \
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