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MINERAL RECONNAISSANCE PROGRAMME - LOCH BORRALAN DATA PACKAGE
Scope of investigations

In 1988, following promising indications from commercial studies in Canada, MRP investigations
for the platinum group elements (PGE) were directed towards the mafic constituents of alkaline
intrusive suites in Scotland. The results of studies on the Borralan intrusion are contained in this
data release.

The investigations took place in two phases. Initially, archived borehole cores from 37 shallow
vertical boreholes, drilled in 1979 as part of an investigation by BGS into the phosphate potential of
the Borralan intrusion, were examined and sampled for PGE analysis (Volume 1). Subsequently,
following the discovery of localised PGE enrichment in these samples, a drilling project directed
specifically towards the investigation of these elements in the Borralan intrusion was carried out.
The data, compiled from geochemical, geophysical and mineralogical studies of this drillcore, are
presented in Volume 2.

VOLUME 1: Archived drillcore study

Background information from the 1979 phosphate investigations (items 1, 2 and 3) and new data
for precious metal content and trace element determinations of samples from this drillcore (item
4) are contained in this volume.

1 Location map of Phosphate project boreholes.

2 Graphic and detailed, written borehole logs for the 37 Phosphate project boreholes.

3 List of boreholes drilled for the Loch Borralan Phosphate project, together with corresponding
sample numbers from the subsequent PGE ‘investigations.

4 Trace element, PGE and Au determinations on 695 samples from the above boreholes.
. VOLUME 2: MRP drilling
The siting of boreholes was constrained by.difficult ground conditions and forest planting activities.
The four boreholes were located in a structurally complex zone to the north-west of the main
Borralan intrusion. Due to the paucity of surface exposure the boreholes were sited using ground
magnetics, the maximum amplitude of the total field anomaly over the prospective mafic pyroxene
syenites being in the order of 3000 nT. Detailed logs from these boreholes are held by the MRP
Programme Manager, BGS. This volume comprises:
1 Location map of Loch Borralan boreholes 1-4.
2 Graphic logs, Loch Borralan boreholes 1-4.
3 Summary logs for Loch Borralan boreholes 1-4.
4 Trace element, PGE and Au determinations on 524 samples from Loch Borralan boreholes 2-4.

5 Petrographic descriptions of thin sections obtained from Loch Borralan boreholes 2 and 4.

6 Magnetic susceptibility measurements for Loch Borralan boreholes 2-4; readings were recorded
from drillcore using a Kappameter.



Loch Borralan boreholes 1—4 locations
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LLoch Borralan Borehole 1

Loaction: NC 22462 91140 Azimuth: 270° Inclination: 55°
Depth, inclined: 53.02 m. Depth, true: 43.43 m.

Geochemical sampling of this borehole was not undertaken.
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Loch Borralan Borehole 2

Location: NC 22462 91140 Azimuth: 270° Inclination: 55°

Depth, inclined: 116.84 m. Depth, true: 82.62 m.
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Loch Borralan Borehole 3

Location: NC 22451 91143 Azimuth: 84° Inclination: 55°

Depth, inclined: 131.79 m. Depth, true: 107.95 m.
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L.Loch Borralan Borehole 4

Location: NC 22499 91143 Azimuth: 254°  Inclination: 55°

Depth, inclined: 72.70 m. ) Depth, true: 59.55 m.
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Loch Borralan Borehole 1, Summary Log

1.22-1425 m Heterogeneous complex unit, containing altered xenolithic mafic biotite pyroxene
syenite with lesser garnet biotite syenite, the latter locally with cumulate or flow-aligned textures.
Possibly represents a mixing zone of syenitic and pyroxenitic material, (xenoliths of pyroxenite).
Locally intensely epidotised and fractured, locally sheared. Similar to sections in Borehole 2 (e.g. 8-
10 m).

14.25-53.02 m Garnet +- magnetite +- amphibole pyroxenite. Textures from fine to pegmatitic.

Locally very garnet rich, with extremes of "garnet rock” +- feldspar and garnet pyroxenme rock.
Coarse pegmatitic leucosyenite veining occurs occasionally. 41-46 m carbonate veining

Loch Borralan Borehole 2, Summary Log

0-14 m. Biotite garnet syenite with variable pyroxene content, often with pyroxene xenoliths. There
may be a mixing zone of syenite and pyroxenite around 8-10 m.

14-57 m. Garnet pyroxenite with variable amounts of amphibolitised biotite and magnetite. Locally,
a garnet-pyroxene rock between 40 and 54 m. Intense carbonatisation occurs from 36-57 m.

57-80 m. Biotite syenite. Some gnt close to 57 m but dying out below this. Pyroxene locally present.
Phenocrystic variety occurs 69-72 m.

80-114 m. Mafic pyroxene syenite, with minor biotite.

114-116 m. Fine grained mafic material and biotite syenite.



Loch Borralan Borehole 3, Summary Log

0-8 m Overburden.
8-9.16 m Phlogopite skarn.

9.16-25.85 m Highly heterogeneous, fairly mafic pyroxene garnet syenite/ borolanite. Contains
distinctive rounded pseudomorphs after feldspathoids). Locally sharp transitions into almost
pyroxenitic material. Generally the appearance is of a complex admixture of feldspathic and mafic
material, overprinted by garnet. Further variants include: 1. zones of fine green calc-silicate/
phlogopite skarn, overprinting everything and leaving vague relict textures, 2. pyroxene, apparently
introduced along with the garnet.

25.85-46.20 m Heterogeneous garnet +- pyroxene syenite/ borolanite. Locally upgraded into more
mafic, pyroxene rich sections, possibly occasionally containing skarn zones. This unit contains
classic borolanite textures, e.g.40 m.

46.20-49.12 m Pyroxenite diopside +- phlogopite, skarn zone replacing syenite/ borolanite.
Invaded by coarse feldspar and feldspathoid vein at 48 m. )

49.12-64.30 m Metasomatised, heterogeneous mafic pyroxene garnet syenite/ feldspathic garnet
pyroxenite. Feldspathoids present locally.

64.30-67.25 m Sheared, carbonatised pyroxene biotite syenite.

67.25-92.17 m Altered mafic biotite pyroxene syenite, with quartzite xenolith (74-81 m). Invaded by
altered amphibole + - biotite pyroxenite. Molybdenite found on fracture surfeces. Pyroxenite locally
contains quartzite and syenite xenoliths (e.2.88.52 m). Pyroxenite units are up to 3 m thick. Pink
biotite syenite vein intrusion at 80.36 m.

92.17-103.6 m Heterogeneous, biotite +- amphibole/ pyroxene syenite. Locally contains quartzite
xenoliths, invaded by pyroxenite and mafic syenite.

More than one phase of intrusion of mafic syenite is evidenced by its intrusive relationship with
pyroxenite. A heterogeneous, complex leucocratic biotite syenite is seen invading everything.

A pink, phenocrystic/ xenocrystic syenite or feldspar porphyry occurs at ¢.95 m.

103.67-119.55 m Altered (metasomatised) pyroxene biotite syenite. Irregular alteration occurs
adjacent to fractures and as 'blobs' and patches in the matrix. Alteration minerals include
amphibole, chlorite, garnet, sphene and possibly some pink garnet. Grey phenocrystic/ xenocrystic
syenite porphyry at ¢.106 m.

119.55-131.79 m Fairly heterogeneous, locally amphibolitised/ fenitised xenolithic biotite syenite.
Xenoliths are of pyroxenite. Cross cut by pink and grey 'porphyry’ units. Intense fracture veining
contains molybdenite +- chalcopyrite, associated with blue amphibole veining/ networks (c.126.12
m).



Loch Borralan Borehole 4, Summary Log
0-6 m Overburden.

6-17.53 m Highly heterogeneous, very mafic, garnet and magnetite bearing pyroxene syenite/
borolanite. Locally approaches feldispathic pyroxenite and pyroxene bearing garnet syente/
borolanite. Contains a streaky deformation fabric. Possibly represents a mixing zone of pyroxenite
with syenite or borolanite.

17.53-24.06 m Altered leucocratic syenite/ borolanite to garnet syenite/ borolanite, invading
magnetite +- garnet pyroxenite unit. Molybdenite found at 22.96 m. Pegmatitic garnet-pyroxene-
feldspar zones occur locally. Narrow shear/ mylonite zones also locally developed.

24.06-34.29 m Amphibole, sphene and garnet bearing magnetite pyroxenite. Some molybdenite
and abundant chalcopyrite in occasilnal narrow shear/ mylonite zones.

34.29-72.70 m Heterogeneous, amphibolitised pyroxenite, with pervasive poikolitic to subophitic
amphibole development. Local garnet +- feldspar areas, e.g. 45-49 m. Amphibolitisation increases
downhole.

Between 51.70 and 72.70 m phlogopite rich skarn zones occur, with possible calc-silicate. Also
occasional shear/ mylonite zones.



BRITISH GEOLOGICAL SURVEY d o

B

MINERAL RECONNAISSANCE PROGRAMME

Open File Report No. 8

Loch Borralan Borehole 2
Trace Element and Precious Metal

Determinations on 203 Samples

DEPARTMENT OF TRADE AND INDUSTRY
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Open File Report No. 8

Loch Borralan Borehole 3
Trace Element and Precious Metal

Determinations on 203 Samples
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Open File Report No. 8

Loch Borralan Borehole 4
Trace Element and Precious Metal

Determinations on 118 Samplés
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SAMPLE No.

$93507

S93508

S93509

S93510

$93511

S93512

S93513

§93514

2:5 BORRALAN PETROGRAPHIC DESCRIPTIONS

ROCK NAME DESCRIPTION

pyroxene garnet syenite No obvious foliation. Green pyroxenes and very altered
nepheline. Abundant garnets and sphene. Opaques and
apatite also present.

pyroxene garnet syenite Some foliation, probably due to shearing. Large
nepheline crystals with altered cores. Late metasomatic
garnets with pyroxene inclusions. Apatite and sphene as
accesories.

leucosyenite vein The vein contains completely altered nepheline, garnet,
amphibole and green biotite. Accesories: opaques
(probably magnetite) and apatite. The rest is a garnet
melasyenite with important apatite and sphene.

garnet leucosyenite Two areas: melanocratic and leucocratic. The latter with
K feldspar and carbonates. Biotite and garnet. Acc. min.:
apatite, sphene and opaques (magnetite, pyrite and two

generations of chalcopyrite).

leucosyenite and garnet syenite  Altered and fresh feldspathoids. Pyroxene and highly
strained biotite. Large garnets replace pyroxene in
places. Green, very altered amphiboles. Acc.: apatite,
sphene and opaques.

amphibole magnetite garnet Coarse grained pyroxenite. Pyroxenes, garnet, biotite,
pyroxenite amphibole, altered feldspars. Acc.: magnetite (8% of the
: sample) represents a late phase; large apatite crystals.

apatite-rich amphibole garnet  Pyroxene,§garnet, amphibole, apatite and biotite. Some
pyroxenite of the garnets are finely zoned. Acc.: opaques
(magnetite, disseminated pyrite and later chalcopyrite).
Apatite is a major constituent of the rock.

garnet leucosyenite and Pyroxenite: pyroxenes, garnet, green biotite, amphiboles.
pyroxenite Acc.: pyrite, chalcopyrite and magnetite. Syenite: very
altered nepheline, garnet and amphibole. Acc.:
chalcopyrite postdates disseminated pyrite and
magnetite. Very fine carbonate veining.

Page 1



SAMPLE No.

S93515

S93516

§93517

593518

$93519

$93520

$93521

593522

$93523

2:5 BORRALAN PETROGRAPHIC DESCRIPTIONS

ROCK NAME DESCRIPTION

Kspar and carbonate breccia Kspar and carbonate breccia with heavily fractured
pyrite. Small amounts of magnetite. The mafics are
pyroxene, green mica and garnet. Pyrite, apatite and

magnetite as accesories.

amphibolitised pyroxenite =~ Lamellar and twinned pyroxenes and amphiboles. Green
mica and Kspar. Abundant apatite. Fine carbonate veins
affecting the bottom part of the slide.

biotite garnet syenite Garnet-rich zone enclosing green mica and apatite, close
to pegmatitic feldspar. This is cut across by quartz veins.
There is carbonate-quartz-feldspar veining in the garnet-

rich zone. Acc.: apatite.

quartz breccia vein in Medium-coarse grained. Quartz breccia vein enclosing -
amphibolitised pyroxenite fragments of pyroxene, garnet, altered feldspar and
green mica. Acc.: apatite.

garnet nepheline syenite Medium grained garnet nepheline syenite. Garnets show
intense corrosion. Mica aggregates completely replace
and pseudomorph after pyroxene/amphibole. Green
mica, few opaques and apatite.

amphibolitised pyroxenite =~ Medium-coarse grained pyroxenite with a very feldspar-
rich area. Light and dark-coloured garnets represent a
late phase. Apatite is an important accesory mineral.

garnet syenite Garnet nepheline syenite. Mica aggregates
- pseudomorph after pyroxene/amphibole: Green biotite.
Acc.: apatite

amphibolitised pyroxenite and Fine grained euhedral equigranular amphibolitised
pyroxenite pyroxenite and medium-coarse grained pyroxenite. The
latter is richer in green biotite, garnet and opaques.

brecciated leucosyenite Intense silicification. Garnets and biotite. Acc.: zircon
and small euhedral pyrite crystals disseminated in the
groundmass. Tiny amounts of interstice-filling galena.

Page 2



SAMPLE No.

593524

$93525

S93526

S93527

593528

$93529

S93530

S93531

S93532

2:5 BORRALAN PETROGRAPHIC DESCRIPTIONS

ROCK NAME DESCRIPTION

pyroxenite Medium-coarse grained. Abundant green-brown biotite.
Acc.: apatite and opaques.

amphibolitised mica pyroxenite Contact between amphibolitised pyroxenite and green-
pink mica pyroxenite. Acc.: opaques and apatite.

amphibolitised mica pyroxenite Sheared medium-coarse grained mica pyroxenite cut by
epidote vein. Amphibole and abundayt clay minerals
replacing pyroxene. Acc.: apatite and opaques (probably

pyrite).

amphibolitised pyroxenite Sheared amphibolitised pyroxenite. Acc.: Apatite and

opaques.
carbonate breccia Coarse grained carbonate breccia with carbonates,
feldspar, very fine-grained Fe-rich chlorite, pyrite and
apatite.
carbonate breccia Same as above. Pyrite prior to deformation.
carbonate breccia As above. Acc.: molybdenite and zircon.
carbonate breccia As above. Acc.: traces of molybdenite.
mela-syenite/mafic gabbro Mesocratic medium grained amphibolitised rock

containing very altered Kspar, amphibole, pyroxene and
green mica. Acc.: abundant pyrite, some magnetite with
lamellar exolution of ilmenite, and zircon.

Page 3



Loch Borralan borehole 2: Magnetic Susceptibility

1 1.05 048 13.75 138 48

1.25 13 113 14 14.05 2.23
1.5 _ 1.55 0.49 14.25 143 0.77
1.75 1.8 0.82 14.5 14.55 0.76
2 2.05 0.91 14.75 14.8 435
225 23 0.62 15 15.05 412
25 2.55 0.8 15.25 153 24.8
275 2.8 121 15.5 15.55 194
3 3.05 1.11 15.75 15.8 64.2
3.25 33 1.07 16 16.05 25.8
35 3.55 0.55 16.25 16.3 77

3.75 3.8 0.4 16.5 16.55 83.7
4 4.05 0.1 16.75 16.8 96.9
4.25 43 0.47 17 17.05 67.8
45 455 0.54 17.25 173 72.8
475 4.8 043 17.5 17.55 94.5
5 5.05 0.47 17.75 17.8 58.6
525 53 0.58 18 18.05 170
55 555 1.02 18.25 183 74.1
5.75 58 1.59 : 18.5 18.55 88.6
6 6.05 1.21 18.75 18.8 0.64
6.25 6.3 0.61 ’ 189 18.95 100
6.5 6.55 0.82 19 19.05 676
6.75 6.8 1.18 h 19.25 19.3 96.9
7 7.05 0.51 19.5 19.55 105
725 73 0.63 19.75 19.8 123
75 7.55 0.1 20 20.05 34.4
775 7.8 1.62 20.25 20.3 28.2
8 8.05 0.01 20.5 20.55 0.71
8.25 83 1.31 : 20.75 20.8 6.83
8.5 8.55 0.1 21 21.05 10

8.75 8.8 1.01 21.25 213 153
9 9.05 09 21.5 21.55 25.2
9.25 93 134 21.75 21.8 37.8
9.5 9.55 0.1 2 22.05 9.7

9.75 9.8 0.97 2225 223 20.5
10 - 1005 - 3.43 - 225 22.55 11.5
10.25 103 48 22.75 22.8 55.1
10.5 10.55 1.03 23 23.05 215
10.75 10.8 138 23.25 233 74

11 11.05 229 23.5 23.55 149
11.25 113 1.22 23.75 238 173
115 11.55 206 24 24.05 60.1
11.75 118 112 24.25 24.3 121
12 12.05 1.66 24.5 24.55 72.8
12.25 123 1.06 24.75 24.8 162
12.5 12.55 0.41 25 25.05 141
12.75 128 2.64 25.25 253 42.1
13 13.05 3.7 25.5 25.55 41.5
13.25 133 1.69 25.75 25.8 155
135 13.55 6.61 26 26.05 68.6




26.5
26.75
27
27.25
27.5
21.75

2825
285
28.75
29
29.25
295
29.75
30
30.25
30.5
30.75
31
3125
315
3175
32
3225
325
3275
33
33.25
335
33.75
34
34.25
345
34.75
35
35.25
355
35.75
36
36.15
36.25
36.5
36.75
37
37.25
375
37.85

3825
385
38.75
39

26.55
26.8
27.05
273
27.55
278
28.05
283
28.55
28.8
29.05
293
29.55
29.8
30.05
303
30.55
30.8
31.05
313
31.55
31.8
32.05
323
32.55
328
33.05
333
33.55
33.8

34.05 -

343
34.55
348
35.05
353
35.55
358
36.05
36.2
36.3
36.55
36.8
37.05
373
37.55
379
38.05
383
38.55
38.8
39.05

39.25
39.5
39.75

40.25
40.5
40.75
41
41.25
41.5
41.75
42
42.25
42.5
42.75
43
43.25
43.5
43.75

4425
45
44.75
45
4525
45.45
45.75

46.25
46.5
46.75
47
47.25
47.5
47.75

48.25
485
48.75
49
49.25
49.5
49.75
50
50.25
50.5
50.75
51
51.25
51.5
5175
52
52.25

393
39.55
39.8
40.05
40.3
40.55
40.8
41.05
413
41.55
41.8
42.05
423
42.55
42.8
43.05
43.3
43.55
43.8
44.05
43

4455 .

448

45.05

453
45.5
458
46.05
46.3
46.55
46.8
47.05
473
47.55
478
48.05
48.3
48.55
48.8
49.05
493
49.55
49.8
50.05
50.3
50.55
50.8
51.05
513
51.55
51.8
52.05
523

10.1
279
20.1
0.19
18.2
14.8
12.8
339
6.23
13.2
20.6
48.4
36.8
031
0.42
38.1
31.2
185
303
29.6
19.7
255
46.2
0.52
1.83
1.7
2.65
0.29
10
0.75
4.27
0.24
03
0.32
0.24
0.25
0.26
0.72
0.73
0.83
331
1.43
1.9
1.07
12.8
225
991
17.6

16.8
32
1.81
41




52.5
52.75
53
53.25
53.5
53.75
54
54.25
54.5
54.75
55
55.25
55.5

36
56.25
56.5
56.75
57
57.25
5715
5175
58
58.25
585
58.75
59
59.25
59.5
59.75
60
60.25
60.5
60.75
61
61.25
61.5
6175
62 -
62.25
62.5
62.75
63
63.25
63.5
63.75

64.25
64.6
64.75
65
65.25
65.5

55.75

1.07
1.58
0.94
1.58
141
13
0.97
4.44
201
0.66
1.87
6.61
9.75
0.61
222
9.56
6.34
36
373
1.18
571
4.73
2.05
28.1
229
25.6
3.04
0.39
22.7
0.49
6.16
0.73
4.76
1.17
4.94
0.99
1.22
7.1
112
443
5.02
2.83
6.71
3.06
9.96
11.5
2.58
2.57
18.9
25.1
0.12
917
10.2

65.75

66.25
66.5
66.75
67
67.25
67.5
67.75

68.25
68.5
69
69.5
70
70.5
71
1.5
72
72.5
73
73.5
74
74.3
74.7
75
75.5
76
76.5
77
71.5
78
78.5
79
79.5
80
80.3
80.6
81
81.5
82
82.4
82.6
83
835

84.6
84.8
85
85.5
86
86.5
87

65.8
66.05
66.3
66.55
66.8
67.05
67.3
67.55
67.8
68.05
68.3
68.55
69.05
69.55

70.05

70.55
71.05
71.55
72.05
72.55
73.05

7355

74.05
74.35
74.75
75.05
75.55
76.05
76.55
71.05

- 7155

78.05
78.55
79.05
79.55
80.05
80.35
80.65
81.05
81.55
82.05
82.45
82.65
83.05
83.55
84.05
84.65
84.85
85.05
85.55
86.05
86.55
87.05

292
1.76
10.7
431
1.15
232
11.9
13.1
6.42
0.38
0.58
0.27
297
15.6
163
9.73
258
3.64
5.01
143
10.1
5.02
10.7
5.21
4.7
01
8.28
31.2
13.5
13.1
19.2
21
11
145
1.07
0.11
0.1
202
3.88
9.15
2.58




89.5

90.5
91
91.5

9225
925
93
93.5
94
94.5
95
95.5
96
96.5
97
97.5
98
9.5
9
99.5
100
100.5
100.9
101.5
102
102.5
103
103.5
103.8
104
104.5
104.8
105.
105.5
106
106.5
107
107.5
108
108.5
109
109.5
110
1105
111
1115
112

87.55
88.05
88.55
89.05
89.55
50.05
90.55
91.05
91.55
92.05
923

92.55
93.05
93.55
94.05
94.55
95.05
95.55
96.05
96.55
97.05
97.55
98.05
98.55

- 99.05

99.55

100.05
100.55
100.95
101.55
102.05
102.55
103.05
103.55
103.85
104.05
104.55
104.85

105.05

105.55
106.05
106.55
107.05
107.55
108.05
108.55
109.05
109.55
110.05
110.55
111.05
111.55
112.05

3.18
2.56
2.66
0.85
7.82
1.67
5.66
4.11
6.89
4.32
10.2
3.28
0.83
11.3
8.36
14.2
8.56
13

0.63
14.8
228
223

143
167

139
6.72
6.34
2,01
17.9
11.7
9.57
8.01
26.7
26.5
18

8.83
314
232
223
3.26
8.28
7.38
149
20.6
7.59
9.65
6.82
5.94
104
14.5
10.6
9.42
4.89

112.5
113.1
1135
1139
114.25
114.5
115
1154
115.7
116
116.5

112.55
113.15
113.55
113.95
1143

114.55
115.05
11545
115.75
116.05
116.55

10.9
154
4.74
7.05
247
1.58
8.93
1.03
111
118
13.6




Loch Borralan Borehole 3: Magnetic Susceptibility

8 8.05 0.08 21 21.05 45

83 8.35 381 21.25 213 4.92
8.5 855 1.52 21.5 21.55 1.59
8.8 8.85 1.69 21.75 218 881
9 9.05 0.13 22 22.05 131
9.5 9.55 19 22.25 223 9.51
9.75 9.8 1.14 225 22.55 114
10 10.05 1.13 22.75 228 12.1
10.25 10.3 0.2 23 23.05 4.63
10.5 10.55 0.03 23.25 233 8.76
10.75 10.8 7.98 235 23.55 235
11 11.05 1.77 23.75 238 7.03
11.25 113 02 24 24.05 5.15
11.5 11.55 015 24.25 243 10.8
11.75 11.8 0.79 245 24.55 184
12 12.05 0.18 . 24.75 248 249
12.25 123 .. 255 25 25.05 0.98
12.5 12.55 442 25.25 ) 253 112
12.75 12.8 5.07 255 2555 .. ......1.09
13 13.05 331 2515 258 4.09
13.25 13.3° 8.54 26 26.05 12

13.5 13.55 6.23 26.25 26.3 5.96
13.75 13.8 712 26.5 26.55 1.35
14 14.05 0.71 . 26.75 26.8 04

14.25 143 14.4 27 ’ 27.05 0.39
14.5 14.55 2.24 27.25 273 0.67
14.75 14.8 0.81 . 27.5 27.55 0.81
15 15.05 135 2705 - 278 0.79
1525 153 1.51 28 28.05 0.47
155 15.55 1.19 28.25 283 0.65
15.75 158 6.34 285 28.55 1.84
16 16.05 0.28 28.75 288 ‘ 18.5
16.25 163 1.17 29 29.05 1.12
16.5 16.55 0.52 29.25 293 0.97
16.75 16.8 0.71 29.5 29.55 0.85
17 17.05 0.79 29.75 29.8 ) 1.15
17.25 17.3 07 - 30 30.05 0.38
17.5 17.55 0.45 30.25 30.3 0.64
17.75 17.8 0.67 30.5 30.55 24

18 18.05 0.44 30.75 30.8 10.5
18.25 183 0.73 31 31.05 11

18.5 18.55 0.19 31.25 313 4.2

18.75 18.8 0.16 315 31.55 2.36
19 19.05 033 3175 318 4.6

19.25 193 0.54 32 32.05 6.18
19.5 19.55 0.16 32.25 323 3.09
19.75 19.8 2.67 325 32.55 1.75
20 20.05 1.73 32.75 328 3.78
20.25 203 133 33 33.05 5.62
20.5 20.55 18 33.25 333 344
20.75 20.8 3.46 33.5 33.55 0.91




33.75

34.25
345
34.75
35
35.25
355
35.75
36
36.25
36.5
36.75
37

37.25

375
37.75
38
38.25
38.5
38.75
39
39.25
39.5
39.75

40.25
30.5
40.75
41
41.25
41.5
41.75
42
42.25
425
4275
43
43.25
43.5
43.75

4425
4.5
44.75
45
45.25
45.5
45.75

46.25
46.5
46.75

338
34.05
343
34.55
348
35.05
353
35.55
358
36.05
36.3
36.55
36.8
37.05
373
37.55
378
38.05
383
38.55
388
39.05
39.3
39.55
39.8
40.05
40.3
30.55
408
41.05
413
41.55
41.8
42.05
423
42.55
428
43.05
433
43.55
438
44.05
443
44.55
448
45.05
453
45.55
458
46.05
463
46.55
46.8

0.28
2.58
0.68
2.09
3.02
7.67
6.55

.0.97

2.84
5.08
15.6
8.23
1.85
8.37
125
7.89
17.8
6.47
7.64

579

114

894

10

13.7
0.64
532
139
15.1
13.2

6.78 .

5.96
5.62
1.99
0.85
173
527
1.79
16.7
8.18
19.2
31
49
13
14
375
0.45
551
10.6
11.8
3.48
38.2
33.6
317

47
47.25
415
47.75

48.25
48.5
48.75
49
49.25
49.5
49.75
50
50.25
50.5
50.75
51
51.25
451.5
51.75
52

5225

525
52.75
53
53.25
535
53.75
54
54.25
54.5
54.75
55
5.25
555
55.75
56
56.25
56.5
56.75
57
57.25
57.5
57.75
58
58.25
58.5
58.75
59
59.25
59.5
59.75

4.81
5.88
113
0.52
19.2
435
0.41
331
3.29
7.46
15.2
19.6
18.2
60.6
11.4
27

39.7
51.2
36.4
39.5
235
33.2
451

316

65.9

" 84.1

522
436
431
1.09
0.6

- 144
- 0.68

1.16
4.16
1.09
29.2
3.61
101
3.96
3.85
1.62
6.55
29.7
275
36.6
4.93
3.78
249
123
8.24
8.47
222




13.5
124
133
123
15.5
7.27
3.55
3.17
10

3.28
1.04
0.92
0.52
0.55
2.64
83

3.67
0.63
0.58
0.46
0.22

54

3.43
156
189
12.1
22

9.5

8.67
14.2
341
13.6
134
209
1.82
4.49
439

38.1.

46.6
35.4
389
30

29.4
25.6
449
24.1
513
227
26.9
575
49.8
458
211

7.5
73.75
74
74.25
74.5
74.75
75
75.25
75.5
75.75
76
76.25
76.5
76.75
77
77.25
71.5
71.75
78
78.25
78.5
78.75
79
79.25
79.5

79.75 -

80
80.25
80.5
80.75
81

81.25 .

81.5
81.75
82
82.25
82.5
82.75
83
83.25
83.5
83.75

84.25
84.5
84.75
85
85.25
85.5
85.75

86.25
86.5

355
404
358
31.6
251
297
0.44
2.09
0.88
0.98
4.63
2.18
421
0.38
62.1
0.46
77.2
12

39.8
8.29
3.77
25

0.77
1.29
0.15
0.06
6.66
6.73
0.7

0.11
1.83
19.9
15.4
14

1.61
9.97
103
833
158
242
104
14.2
3.74
8.96
10.2
335
7.05
3.84
835
0.52
1.82
881
5.51




893
89.7
90
90.25
90.5
90.75
9
91.25
91.5
91.75
92

9225

925
92.75
93
93.25
935
93.75
94
94.25
94.5
94.75
95
95.25
95.5
95.75
96
96.25
96.5
96.75
97
97.25
97.5
97.75
98
98.25
98.5
98.75

99.25
99.5
99.75
100

215
5.54
212
11.8
13.2
238
12.8
195
215
293
228
1.44
0.4
0.1
3.48
457
9.65
56.7
211
23
28.9

25.5.

29.8
1.84
54.7
423
528
45.6
58.7
542
17.2
1.16

103 .

25
23
16.9
18.1
17.2
18.7
14.1
0.1
0.04
841
15.6
2.82
20
328
0.12
0.1

0.1
0.15
442

100.25
100.5
100.75
101
101.25
101.5
101.75
102
102.25
102.5
102.75
103
103.25
103.5
103.75
104
104.25
104.5
104.75
105
105.25
105.5
105.75
106
106.25
106.5
106.75
107
107.25
107.5
107.75
108
108.25
108.5
108.75
109
109.25
109.5
109.75
110
110.25
110.5
110.75
11
111.25
111.5
111.75
112
112.25
112.5
112.75
113
113.25

100.3
100.55
100.8
101.05
101.3
101.55
101.8
102.05
102.3
102.55
102.8
103.05
103.3
103.55
103.8
104.05
1043
104.55
104.8
105.05
105.3
105.55
105.8
106.05

1063 -

106.55
106.8
107.05
107.3
107.55
107.8
108.05
108.3
108.55
108.8
109.05
109.3
109.55
109.8
110.05
1103
110.55
110.8
111.05
1113
111.55
111.8
112.05
1123
112.55
112.8
113.05
1133




113.5
113.75
114
114.25
114.5
114.75
115
115.25
1155
115.75
116
116.25
116.5
116.75
117
117.25
117.5
117.75
118
118.25
1185
118.75
119
119.25
119.5
119.75
120
120.25
120.5
120.75
121
121.25
121.5
121.75
122
122.25
122.5
122.75
123
123.25
1235
123.75
124
124.25
1245
124.75
125
125.25
1255
125.75
126
126.25
126.5

11355
1138
114.05
114.3
114.55
114.8
115.05
1153
115.55
115.8
116.05
116.3
116.55
116.8
117.05
117.3
117.55
117.8
118.05
118.3
118.55
1188
119.05
119.3
119.55
119.8
120.05
120.3
120.55
120.8
121.05
121.3
121.55
121.8
122.05
1223
122.55
122.8

123.05.

1233
123.55
1238
124.05
1243
124.55
124.8
125.05
1253
125.55
125.8
126.05
1263
126.55

27.5
45.4
435
19.8
41.7
46.6
379
38.7
50.8
30.8
40.8
48.2
36.9
61.6
50.6
58

50.9
518
49.6
43.5
49

60.5
49

52.8
36.1
19.7
513
8.98
17.6
18.6
20.6
213
18

3.84
11.6
1

8.92
309
19.1
29.7
9.46
345
33.8
32

1.04
67.3
124
231
0.54
031
1.86
131
5.88

W

126.75
127
127.25
127.5
127.75
128
128.25
1285
128.75
129
129.25
129.5
129.75
130
130.25
130.5
130.75
131
131.25

126.8
127.05
1273
127.55
127.8
128.05
128.3
128.55
128.8
129.05
129.3
129.55
129.8
130.05
1303
130.55
130.8
131.05
1313

8.01
3.07
1.92
143
8.95
6.41
3.44
2.16
4.46
11
123
11.9
11.2
7.1
5.75
335
5.44
11.9
5.06




Loch Borralan Borehole 4: Magnetic Susceptibility

6.25 63 20.6 19 19.05 110
6.5 6.55 9.82 19.25 193 89
6.75 6.8 122 19.5 19.55 215
7 7.05 2.84 19.75 19.8 6.52
725 73 7.51 20 20.05 0.12
75 7.55 6.37 20.25 20.3 0.32
1.75 7.8 327 20.5 20.55 0.57
8 8.05 1 20.75 20.8 38.8
825 83 275 21 21.05 139
8.5 8.55 19.5 21.25 213 59.4
875 838 494 215 2155 102
9 9.05 3.81 21.75 21.8 9.33
9.25 93 15.5 22 22.05 474
9.5 9.55 7.75 2225 223 60.7
9.75 9.8 8.12 225 22.55 137
10 10.05 3.78 22.75 228 165
10.25 103 15.8 23 23.05 .. 8.5
10.5 10.55 11.9 23.25 233 0.17
10.75 10.8 2.4 23.5 2355 0.17
11 11.05 251 ‘ 23.75 23.8 1.67
11.25 113 1.85 _ 24 T 2405 17.1
11.5 11.55 2.56 24.25 243 154
11.75 11.8 1.01 245 24.55 38.8
12 12.05 1 _ 24.75 24.8 104
12.25 123 248 25 25.05 73.9
12.5 12.55 4.54 2525 253 89.6
12.75 12.8 0.78 25.5 25.55 2.48
13 13.05 225 2575 . 25.8 , 142
13.25 133 8.47 26 . 2605 231
13.5 13.55 13.2 26.25 26.3 144
13.75 13.8 17.5 26.5 26.55 153
14 14.05 6.26 26.75 26.8 18.7
14.25 143 2.4 27 27.05 97.9
14.5 14.55 27.4 27.25 273 . 871
14.75 148 25.1 27.5 27.55 165
15 15.05 323 27.75 27.8 112
1525 153 - 21.1 - 28 28.05 23.6
15.5 15.55 1.78 28.25 283 140
15.75 158 10.5 28.5 28.55 103
16 16.05 5.49 28.75 28.8 83.8
16.25 163 739 29 29.05 109
16.5 16.55 6.96 29.25 293 83.9
16.75 16.8 15.4 295 29.55 155
17 17.05 12.4 29.75 29.8 126
17.25 17.3 9.76 30 30.05 71.8
17.5 17.55 6.01 30.25 30.3 118
17.75 17.8 246 30.5 30.55 44.5
18 18.05 9.49 30.75 30.8 127
18.25 183 0.96 31 31.05 154
18.5 18.55 69 31.25 313 61.2
18.75 188 58 31.5 31.55 413




118
155
178
79.5
210
174
129
104
40.3
135
73
90.5
103
167
39.5
113
153
70.4
94.1
539
10.8
113

64.7
22.7
16
337
0.89
20.4
6.3
32.6
189
11.8
332
45.7
0.69
0.82
0.25
20.7
5.06
179
4.8
249
69
83.9
10.8
102
343
25.5
65.5
62.6
19.1

4525
455
45.75

46.25
465
46.75
47
4725
475

4775

48.25
48.5
48.75
49
49.25

495

49.75
50
50.25
50.5
0.75
51
51.25
515
51.75
52
52:25
525
52.75
53
53.25
53.5
53.75
54
54.25
54.5
54.75
55
55.25
55.5
55.75
56
56.25
56.5
56.75
57
57.25
5715
57.75
58

324
0.86
0.72
0.67
0.57
0.44
0.52
344
0.61
631
245
0.77
0.88
0.71
0.67
46.4
33

5.84
052
0.95
1.97
318
347
16.2
29.5
123
29.5
204
529
0.65
36

97.2
272
98.2
744
135
146
136
60.1
140
68.7
62.9
126
262

50.3
359
105

4.86
1.65
1.96




58.25
58.5
58.75
59
59.25
59.5
59.75

60.25
60.5
60.75
61
61.25
61.5
61.75
62
62.25
62.5
62.75
63
63.25
63.5
63.75

64.25
64.5
64.75
65
65.25
65.5
65.75

66.25
66.5
66.75
67
67.25
67.5
67.75

68.25
68.5
68.75
69
69.25
69.5
69.75
70
70.25
70.5
70.75
7
71.25

583
58.55
58.8
59.05
59.3
59.55
59.8
60.05
60.3
60.55
60.8
61.05
61.3
61.55
61.8
62.05
62.3
62.55
62.8
63.05
63.3
63.55
63.8°
64.05
64.3
64.55
64.8
65.05
65.3
65.55
65.8.
66.05
66.3
66.55
66.8
67.05
67.3
67.55
67.8
68.05
68.3
68.55
68.8
69.05
69.3
69.55
69.8
70.05
70.3
70.55
70.8
71.05
7.3

722
73.4
64.2
43.6
31
36.5
188
202
251
242
99.2
81.8

312

219
347
33.6

527

158

111

122
90.8
133
84.7
65.7
108
66.7
70.6
64.5
60.8
0.33
133
130
123
17.7
84.3
20.3
453

186 -

59.1
132
162
151
177
259
57
443
36.6
46.7
54.8
68.4
154
9.64
25.7

715
71.75
72
72.25
72.5

71.55
71.8
72.05
723
72.55

175
239
215
163
135




