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Introduction

The Trollaskagi peninsula is located just to the south of the junction between the
Tjomes fracture zone and the Kolbeinsey ridge. The area consists mainly of basaltic
lava flows of Tertiary age, about 11-9 Ma old (Saemundsson, 1980), but Pleistocene
lavas cover small areas in the western part of the peninsula. Two central volcanoes,
Oxnadalur and Unadalur, in the southern part of the peninsula contain acid rocks that
are absent elsewhere on the peninsula.

Two main seismic lineaments are connected with the Tjormes fracture zone, the
Husavik-Flatey fault and the Grimsey fault (Fig. 1). The Grimsey fault, which is located
completely offshore and connected to the Krafla and Fremrinamur fissure swarms, has
been seismically very active during recent years; two fault plane solutions indicate
dextral strike slip (Einarsson, 1991). The Husavik-Flatey fault, which is located 40-50
km to the south of the Grimsey fault, is partly exposed on land on the peninsulas of
Tjormes (Gudmundsson et al., 1993) and Flateyjarskagi (Fjdder et al., 1993). The
offshore part of this fault is marked by a negative gravity anomaly (Palmason, 1974).
The part of the fault on the Flateyjarskagi peninsula is marked by steeply dipping lavas,
numerous mineral veins, faults and dikes, and occasional zones of crushed rock (Fjdder
et al., 1993). On the Tjornes peninsula the Husavik-Flatey fault runs for 25 km to the
southeast as a dextral strike-slip fault until it meets with, and joins, the normal faults of
the Theistareykir fissure swarm (Gudmundsson et al., 1993).

This report is a by-product of a more comprehensive paper (Langbacka and
Gudmundsson, 1993) containing an interpretation of the data and a model of the
tectonic evolution of the area. The purpose of this report is to present all the

measurements in a readily accessible form.



Methods

The main purpose of this project was to observe how the structure of the peninsula is
affected by the stress field related to the junction of the Kolbeinsey ridge and the
Husavik-Flatey fault; in particular, how far inland this stress field influences the crustal
deformation.

The research area covers the northern part of the peninsula. In 28 profiles we
measured the strike and dip of 70 lava flows, 564 dikes, 107 small-scale faults, 231
slickenside planes and 141 mineral veins. All these measurements are presented in this
report. We divided the area into three swarms because it is too wide for all the dikes to
belong to the same regional dike swarm, such swarms being usually 5-20 km wide
(Gudmundsson, 1990). The location of the profiles and the subdivision of the area into
three dike swarms are shown in Fig. 2. All profiles were measured along well-exposed
coastal sections or along river gullies. The coastal section of profile F was inaccessible
on foot and was therefore measured from a boat. In this profile the only measurements
are the strike and dip of the dikes and these may not be as accurate as the measurements
made in the other profiles. The accuracy of the attitude measurements is 1-2°; those of

the dike thickness are 5% and of the fault throw 10%.

Lava pile

The dip of the regional Tertiary lava pile in Iceland is normally in the range 0-15°,
but exceeds 15° nearby central volcanoes (Gautneb et al., 1989). The lava dips in the
southern part of the research area are in this range; in the northernmost part of the
research area there are, however, steeply dipping lava flows with a maximum dip of 36°.
The dips in this part are in the same range as those in the northernmost part of the
Flateyjarskagi peninsula, where the dips are affected by the Husavik-Flatey fault (Fig.
3). The average lava-dip in profiles A and B is 22°. The average dip for other profiles is

only 9.8° (Fig. 4). The direction of the dip varies except in the northernmost part where



it is uniformly to the southwest. All the attitude measurements of the lava pile are in

Table 1.

Dikes

There are a few andesitic dikes, but all the others are basaltic (tholeiitic). Most are
fine-grained and fresh although some thick dikes are coarse-grained. The strike is either
N or NNE (Fig. 5). A measure of the dominant dike strike can be obtained in two ways:
by the number of dikes striking within particular class limits, or by the cumulative
thickness of dikes striking within those class limits. The most frequently occurring
strike direction coincides with the maximum cumulative thickness in the Siglufjordur
and Olafsfjérdur swarms but in the Hrisey swarm there is a 10° difference (Fig. 6).

There is a noticeable concentration of dip toward the SE in profiles A and B. This is
the area with abnormally steeply dipping lavas. In profile A only 3% of the dikes dip
toward NW. This asymmetric dip direction is probably partly due to the tilting of the
lava pile. The average dike dip in the swarms of Olafsfjordur and Hrisey is 82°-83° but
in the Siglufjordur swarm it is only 73° (Fig. 7).

The average dike thickness in the research area is 5.9 m, with 29% of the dikes
being less than 1 m thick. This is the highest average dike thickness measured so far in
Iceland; next to this figure is the dike thickness on Flateyjarskagi, 5.2 m (Fjdder et al.,
1993). The thickness distribution can be observed in Fig. 7. The thickest dike on
Trollaskagi is multiple and consists of three parts (in Table 3 it is represented by dikes
324-326) with a total thickness of 54 m. This is the thickest dike measured so far in
Iceland.

The average crustal dilation caused by dikes was calculated for the coastal profiles
(Table 2). The dilation was calculated by drawing a line perpendicular to the average
dike strike and then projecting all the dikes onto this line. The dilation in a particular

profile was then obtained from the cumulative dike thickness in that profile divided by



the length of the profile (minus the cumulative dike thickness). Only profiles with good
exposure were used. All the profiles except A, B and I have crustal dilations similar to,
although slightly higher than, those in other Tertiary dike swarms in Iceland
(Gudmundsson, 1990). The dilation in profiles A and B, 28%-31%, is the highest
measured so far in the regional dike swarms of Iceland.

An attempt to take the tilting of the lava pile into consideration was made by rotating
the dikes measured in profiles A and B around an axis specified by the average strike of
the lavas in each profile (Fig. 8). The aim was to let equal numbers of dikes dip to the E
and W. The best-fit rotation angle is slightly lower than the calculated average dip of the
lavas (in profile A the rotation angle is 24° whereas the average dip is 24.4°; in profile B
the rotation angle is 14° whereas the average dip is 17.7°). All the measurements of the

dikes are presented in Table 3.

Small-scale faults

The majority of the faults are normal faults; few strike-slip and reverse slip faults
were observed. The majority of the normal faults strike N, but NW striking faults also
occur. The NW direction is limited to the northernmost part of the peninsula (Fig. 9).
This is the same area where the steeply dipping lavas and shallowly dipping dikes occur.
Only 5 dextral faults were observed and none of these strike as the suggested Dalvik
fault (Fig. 1). There are indications of a sinistral fault in profile J, striking 17° (which
fits with the general trend of the strike-slip planes), cutting dike 541 and displacing it 75
m. The continuation of this fault is, however, unclear and is not included in Table 4

which otherwise contains all the measured faults.



Slickenside planes

Numerous minor faults, with estimated displacements usually less than one meter,
occur in the area. 51% of the slickenside planes have a dip-slip sense of movement, 33%
strike-slip and 16% oblique-slip. The dip distribution of the striae is presented in Fig.
10. Practically none of the planes are parallel with the Husavik-Flatey fault. The main
strikes of the normal planes (Fig. 11), which constitute 82% of the dip-slip faults,
coincide with the strikes of the dikes, normal faults and partly the strike of lava flows.
69% of the normal faults were measured in five profiles (Fig. 12) between the towns of
Olafsfjérdur and Dalvik (profiles Al, A2, L, X and Q). 76% of the strike-slip faults
have a sinistral sense of slip. These faults strike mainly N or NNE. 70% of the sinistral
planes are located in four profiles (Fig. 13) between the towns of Olafsfjérdur and
Dalvik (profiles Al, G, L and Q). None of the dextral slickenside planes strike parallel
with the proposed Dalvik fault (Fig. 1). All the measurements of the slickenside planes

are presented in Table 5.

Mineral veins

Four sets of mineral veins were measured (Fig. 14). Sets 2, 3 and 4 strike subparallel
with most dikes and some of the normal faults and slickenside planes. There is a
noticeable concentration of dip toward the E in set 2. Set 1 strikes subparallel with the

strike of the lavas. All measurements of the mineral veins are presented in Table 6.
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Fig. 1. Simplified map of the general geology of northeastern Iceland. The research area, south of the
junction between the Husavik-Flatey fault and the Kolbeinsey ridge, covers the major part of northern
Trollaskagi. No field evidence exists for the proposed Dalvik fault. Th=Theistareykir
Fr=Fremrinamur.
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Fig. 2. General map of the research area showing the
location of the profiles (A, B, C...) and the tentative
subdivision of the area into three dike swarms. The data
from profile F were obtained from a boat and consist only
of the strike and dip of the dikes.
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Fig. 3. Strike and dip of lavas on Trollaskagi and Flateyjarskagi. The Husavik-Flatey fault comes
on land at the northern coast of Flateyjarskagi. The steep dips of the lavas at the north coast of
Trollaskagi is due to the stress field associated with the junction of the Kolbeinsey ridge and the
Husavik-Flatey fault.
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Fig. 4. Histograms showing the dip distribution of the lavas. A: measurements from
profiles A and B combined; average dip is 22°. B: measurements from all other profiles
combined; average dip is 10°.
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Fig. 5. Strike and dip of the dikes. These stereographic projections use
a combination of rose diagrams and density contours of poles to dike
planes. The concentration of dip toward southeast in profiles A and B
occurs in the same area as the steeply dipping lavas.
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Fig 6. Strike distribution of the dikes. In the upper half of the histogram the data is presented as
a frequency distribution; in the lower half as the cumulative thickness of the dikes within each
class limits.
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Fig. 7. Dip distribution and thickness distribution in the dike swarms. The dikes in the
Siglufjérdur swarm are dipping approximately 10° more shallowly than the dikes in the swarms
of Hrisey and Olafsfjérdur. The 54 m thick dike in the Olafsfjordur swarm is the thickest one
measured in Iceland.

Fig. 8. Rotation of the dikes to a position where equal number
of dikes dip to E and W. The strike of the rotation axis was
determined from the average strike of the lavas in each profile.
The data from profile A were rotated 24° around an axis
striking 330° and the data from profile B were rotated 14°
around an axis striking 320°.
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Fig. 9. Strike and dip of the normal faults. Profiles A, B and C are plotted
individually, the measurements from the other profiles are combined. The
northernmost profiles coincide with the area of steeply dipping lavas and
contain northwest striking normal faults.
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Fig. 10. Pitch of striae on the slickenside planes.
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Fig. 11. Strike and dip of the slickenside planes. The main strike of the dip-
slip planes coincides with the main strike of the dikes. 76% of the measured
strike-slip faults are sinistral. No strike-slip planes are parallel with the
suggested Dalvik fault.
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Fig. 12. Simplified map showing the location of the most frequently
occurring normal slickenside planes.
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Fig. 13. Simplified map showing the location of the most frequently occurring
sinistral slickenside planes.
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Fig 14. Simplified map showing the strike and dip of mineral veins and the
location of the measurement sites. Set 2 shows, as do the dikes in this area, a

concentration of dip toward east. Strike direction in set 1 is similar to the
strike of lavas.
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Table 1. Measurements of the attitude of lava
flows.  D=dike, F=fault. Quality of
measurement: F=fine, G=good, R=reasonable
and P=poor.

Strike/dip Located next to

Profile A R (147/41) D279

R 147/30

F 155727 D281

F 173/30 D282

R 175/21 D286

G 127/36 D78

G (250)/32 D89, 90

R 195/29 D113

G 166/26 D113

R166/28 D121

F 160/25 D121

F 147727 D131

F 135/36 D134

G 150/26 D154

R 148/25 D156

R 150/20 D157

R 138/25 D170

R 143/21 D181

R 150/21 D183

G 150722 D185

R 150/19 D206

R (140/35) D212

G 153721 D215

G 163/21 D222

G 135/11

G 135/14 D234

F 130/14 D238

R 143/(28) D250

G 160/24 D274, F32
Profile B R 135/14 D35

R 130/16 D44

G 165/23 D44

F 125/15 D47

G 147/15 D49, Setl

F 147/19 D51, F11

F 139/19 D51, F11

G 140/19 D55

G 138/18 D63

R 148/19 D66

G 125/18 D67,F16
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Profile C F 160/18 D470
F 133/11 D473

F 134/9 D474
G 152/12 D482
F 154/8 D491

Profile D R (255)/11 D300

R 205/11 D300

F 187/10 D304

Profile E F 175/13 D311

Profile G G123/10 D425

Profile H G 95/12? D364

R-90/9 D366

ProfileI R 120/10 D451

R 115/5 D451

ProfileJ R 135/8 D319

Profile K R 130/10 D314

Profile M R 142/8 D557

(157/15) D558

(200)/8 D561

F 180/8 D564

Profile O R-160/14? D358

Profile Q R 136/7 D550

Profile R (R)148/11 D352

R 155/11 D353

F 125/9 D355

Profile S R 145/6 D349

Profile T R 187/23? D331

R 115?/23 D332

Profile U R 130/14 D333
Profile V P 175/8

Table 2. Average crustal dilation due to dikes.
The dilation in profile A is the greatest ever
measured in a regional dike swarm in such a
long profile in Iceland.

Profile Length (m) Dilation (%)

A 4450 27.7
B 475 31.0
C 1700 8.1
D 1150 11.0
G 575 7.0
H 4250 8.4
I 1150 17.9
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Table 3. Measurements of the dikes; thickness is in meters. The
missing data in the Table were either not obtained or not
considered to be reliable (e.g. thickness in profile F)

Profile Dike nr Strike Dip Thickness

Profile B 1 28 76 2.80
2 23 79 1.15
3 18 70 0.30
4 21 75 0.80
5 18 78 0.30
6 21 81 0.70
7 16 77 0.60
8 -3 76 1.60
9 -13 67 20.50
10 14 70 9.50
11 18 75 0.30
12 20 73 0.40
13 18 83 1.40
14 28 66 4.10
15 9 79 14.70
16 37 72 2.20
17 22 75 1.30
18 -8 83 0.04
19 -19 84 0.13
20 -5 88 0.12
21 3 78 0.13
22 -6 79 10.20
23 5 76 1.40
24 11 83 5.30
25 19 76 1.50
26 5 83 9.00
27 21 81 0.70
28 1 79 7.00
29 -1 71 0.10
30 10 85 0.10
31 14 82 0.27
32 7 70 1.30
33 3 82 0.27
34 4 86 0.10
35 13 78 3.60
36 25 82 2.60
37 6 72 0.40
38 19 84 9.00
39 27 85 0.35
40 10 75 0.25

41 13 85 7.00
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73
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80
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87
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6.90
9.60
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6.40
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12.00
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73
81
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84
85
86
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79
80
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85
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88
87
87
84
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80
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84
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3.80
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25

20
35

23
18
34
15
25
44

80
-12
24
12
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34
-1
57
18

-4
11
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-39
-26
30

38
37
23
29
-4

16
30

25
10

20
47
27
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85
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85
86
84
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87
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88
73
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84
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85
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84
83
84
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84
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0.18
0.65
0.28
1.20
0.85
0.65
4.00
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0.70
1.60
7.50
5.80
2.60
9.00
1.30
2.00
0.45
3.40
1.30
2.50
4.70
7.60
0.12
0.10
0.05
0.11
5.00
42.00
1.50
6.80
7.00
21.50
6.00
0.15
1.10
1.00

7.00

5.50
7.00
7.40
4.60
5.00
0.65
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14
34
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16
36
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-9
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-8
12
20
-1
13

84

4
10
25
35
21

10

-16
47
26
12
10
44
15
17
62

88
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82
87
79
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82
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87
85
83
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89
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88
77
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88
86
84
77
88
86
81
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82
86
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87
84
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5.50
20.00
7.50
31.50
12.00
2.30
4.60
2.70
1.50
1.50
12.00
9.90
12.50
14.00
8.00
0.10
1.30
8.20
3.30
430
0.20
4.90
2.60
11.20
5.50
7.00
0.25
0.30
24.70
1.00
15.00
1.10
1.00
2.70
7.00
1.15
5.00
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Profile A2

Profile Al
Profile A3

Profile J

Profile L
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518
519
520
521
522
523
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65
43
12
-20
18
55
30
32
16
-10
-10
40
-1
37
55
34
10
33
50
62
30
55
23
36
37
41

-3
14
20
35
14

-9
17
10
-8

-73
-13
12
15
20

10

84
85
82
87
85
85
83
79
82
88
86
85
80
83
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85
88
84
88
78
50
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75
87
87
86
87
87
76
87
76
87
87
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81
74
88
77
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83
82
74

0.20
14.50
26.00

0.65

7.00
11.00

0.45

0.30
4.00
4.30
4.60

2.10
8.00
4.10
16.00
5.00
14.00
1.80
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548 20 82 11.50

549 12 78 18.00
Profile Q 550 27 77 2.50
551 20 87 4.60
552 28 78 0.30
553 -13 74 41.00
554 15 75 2.70
555 -19 86 1.50
Profile P 556 22 87
557 10 78 6.80
558 3 87 3.00
559 -3 36 0.28
560 37 70 0.06
561 17 85 0.30
562 16 85 0.20
563 26 84 1.40
564 34 83 9.90
Profile N 565 14 89 3.30
566 37 84

Table 4. Fault measurements. N=normal, R=reverse, D=dextral,
S=sinistral, DIP=dip-slip, STRIKE=strike-slip, OBLIQUE=
oblique-slip. Throw in meters. The throw column also contains
some min-max values.

Profile Fault nr Strike Dip Type Throw
Profile B 1 2 62 N 3
2 -52 71 N 2
3 -53 71 N 3.6
4 -1 78 N 1.3
5 34 74 N 2
6 10 69 N 6
7 -53 77 N 0.7
8 -47 70 N 1
9 -20 73 N 1
10 7 83 D?
11 -52 70 N 5-6
12 -53 62 R? 5-6
13 -81 82 N 1
14 -39 84 N 0.5
15 -66 63 N 5-6
16 -36 79 DIP
17 -40 72 DIP

18 -5 65
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Profile D

Profile E

Profile P

Profile S

Profile H

Profile G
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2
23
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28
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42
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44
45
46
47
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57
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60
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50

-5
-11
-38

11

33

-26
47

-35
-8
-3

-52

=75
-40
-30
-17
-15

10
23
-10
34
-10
-3
19
10
-5
-13
-3
26
40
18
-24
30

27
46
17
13
41

29

55
49
87
83
66
62
45
71
45
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71
71
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79
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67
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66
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Profile Q
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105
106
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22

40

39
-30
-10
-50
-23
-46
-84
-70
-35
-40
-64
-53
-39
-76
-60
-43
-10
-43
-42
-25
-65
-37
-48

-7
-55
-53

-1
-40
-50
-42
-36
-10
-50
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-7
-2
-5
50
23

30

81
89
86
85
84
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85
85
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66
60
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76
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65
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Table S. Measurements of the slickenside planes. Types:
n=normal, r=reverse, d=dextral, s=sinistral.

Profile Plane nr  Strike Dip Pitech Type

Profile B 1 17 78 55.1 S
2 -14 86 59.6 d

Profile A 3 22 61 87.5 n
4 36 48 69.6 r

5 -45 68 81.7 n

6 -50 67 86.7 r

7 27 55 75.4 r

8 40 84 65.1 r

9 -72 72 59.6 r

10 -9 81 574 n

11 17 75 68.1 n

12 23 70 38.1 S

13 45 66 17.6 S

14 66 52 26.5 S

15 45 76 14.7 S

Profile D 16 -13 77 24.0 S
17 13 82 17.7 S

18 -80 88 75.0 n

19 -4 49 83.6 n

20 13 61 88.7 n

Profile E 21 -6 77 78.3 n
22 16 57 14.6 S

Profile P 23 -3 87 4.2 d
24 12 89 10.0 S

Profile S 25 -28 85 13.0 d
Profile O 26 15 86 62.7 r
27 24 76 45.0 S

28 28 72 85.4 n

29 32 84 68.8 n

30 22 63 82.8 n

31 76 81 84.3 n

Profile H 32 3 68 70.0 n
33 -8 72 73.8 n

34 17 68 38.8 S

35 -5 67 88.7 n

36 27 83 14.0 S

37 -10 72 15.5 d

38 3 68 23.4 S

39 24 63 2.7 d

40 10 74 71.0 n

41 3 56 87.7 r

42 -11 59 75.7 r



Profile G

Profile I

Profile C

Profile X

43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
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23
-3
-10
18
30
76
-7
14
19
30
26
-10
-13

27
-3
-2
19
45
35
35
-10

26

13
-50
-60

85
-30
-35

85

19
-45
-10
-50

-5

-9
-33

-8

29

20

60
-30

30

84
89
67
77
73
77
85
84
88
87
87
84
80
87
86
81
89
88
74
82
81
70
78
80
73
86
73
75
78
73
85
77
70
88
57
72
66
75
82
85
88
72
89
70
57
78

73.0
68.5
38.0
18.3
37.0
52.5

3.0

43
16.3
10.7

2.6
15.4
17.2

6.8
13.3
15.7

8.0

5.6
34.0
20.3
14.0
77.6
30.7
51.7
10.0

3.5

23
67.2
56.0
323
89.0
65.3
83.0
80.0
80.0
70.0
67.0
66.0
76.8
87.7
85.0
15.0

6.0
21.3
83.0
23.2
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Profile Y
Profile A2

Profile Al
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90

91
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93
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96
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105
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107
108
109
110
111
112
113
114
115
116
117
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119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

33

12
-30
10
-11
37
53
62
13
-68

19
-10
-19

23

26
-50
-48

-30
=27
-47
-50

35

-42
-38
-32
-17
-28

43

26
-10
-15

40

15
-20
-9

40
-76
12

65
68
70
55
80
85
63
62
65
77
&3
71
48
68
63
70
87
84
88
72
87
86
62
76
64
58
53
69
82
66
52
58
62
80
60
80
66
78
63
71
&3
60
78
64
73
76

77.7
85.4
86.2
76.0
72.5
64.7
86.2
74.1
62.7
58.4
59.0
83.9
86.7
88.3
80.4
82.0
24.6
40.5
69.0
30.6
68.8
61.2
71.0
87.7
74.2
85.6
87.9
717.6
87.3
82.5
88.1
81.8
72.6
78.0
78.4
71.0
81.5
73.3
82.9
70.3
73.0
63.3
10.3
72.0
80.0
76.9
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Profile L
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155
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161
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165
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173
174
175
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65
72
69
89
58
66
66
83
89
77
89
87
66
68
76
87
80
61
82
72
84
76
88
87
81
67
80
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69
70
46
55
77
84
45
82
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59
82
75
66
85
81
54
58

73.7
70.6
79.4
823
86.0
22.7
42.9
89.0
67.2

6.0
15.0
16.2
40.0
63.4
18.0
44.2
28.7
27.4
68.7
69.9
85.9
27.8
57.9

7.7

4.1
82.6
81.0
83.8
87.8

53
343

6.0
44.9
29.5
33.5

2.1
18.8
383
25.0
44.4
60.4
24.0
48.8
45.0
89.0
77.9
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Profile P

Profile Q
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185
186
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188
189
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191
192
193
194
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197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

35

-60
24
43
47
14

-11

58
-43
45
22
33
57
43
48
43
=72
-15

47
-10
-39
-68

-43
34
-37
32

19
29
35

-37
-47
-24

-6
-19

31
-10

-30
-25
-80

57

72
63
84
85
72
75
62
70
80
88
71
66
78
87
65
74
66
72
73
69
62
79
80
56
79
83
89
65
80
62
68
86
75
84
52
84
72
72
76
73
63
57
88
54
68
87

57.6
65.6
59.4
75.3
74.5

53
81.8
70.7
85.5
78.7
83.9
87.5

1.3

1.7
82.0
81.7
65.9
81.3
84.3
75.3
57.7
20.0
73.6
22.9
84.0
22.4

2.5
30.5

1.6
15.7

1.6
15.8
47.4
61.3
51.8
49.0
71.4
16.0
16.7
19.3
10.7
20.3
47.0
14.8
48.3
69.1
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227 86 75 58.9
228 -8 79 65.5
Profile M 229 -1 87 5.3
230 1 81 8.8
231 19 75 19.8

Table 6. Measurements of the strike
and dip of the mineral veins.

Set Vein nr Strike Dip

set 1 1 -70 83
2 -73 82
3 -60 83
4 -65 80
5 -75 87
6 -85 87
7 -78 72
8 -61 83

9 =75 78
10 -79 85
11 -65 85
12 -75 88
13 -74 87
14 -81 86
15 86 83
16 -86 84
17 75 83
18 -51 80
19 -79 75
20 86 75

set 2 21 12 78
22 13 79
23 10 75
24 1 88
25 43 55
26 37 61
27 10 72

28 5 85
29 -11 85
30 2 82
31 42 64
32 8 82

33 -48 59
34 -35 73
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set 3

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
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10
-24
-13
-21
-35

-20
-20
-32
-19
-69

24
22
29
27
26
-8
-36
6
44
11
24
52

62
27
62
-30
-33
51
13
34
40
10
52
-1
58
19
62
67

28
1
57

84
82
82
81
83
76
81
79
89
82
71
47
85
77
68
62
80
85
83
84
77
88
82
83
75
80
76
83
82
89
80
88
85
84
88
75
79
84
87
89
86
74
89
89
75
82



set 4

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
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12
15

50
29
45
36
58
-10
-13
25
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22
27
32
13
29
19
26
21
40

20
29
23
37
-26
31
31
18
23
-40
-50
89
39
56
27
33
46
41
16
40
42

89
81
89
81
76
83
87
88
84
87
82
82
83
82
86
78
79
85
80
74
89
86
89
87
85
86
89
88
80
86
85
89
82
77
43
26
57
85
84
85
89
86
88
58
77
71
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137
138
139
140
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28

15

10
33
26
28
-17

23
23
20
83

84
81
84
60
85
81
89
87
85
33
88
86
88
42
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