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Figure 3. Map showing the solid geology of the Auchenblae — Catterline resource sheet-area



























































































































































































































Heights in metres above Ordnance Datum

LOCATION OF THE STRACHAN RESOURCE SHEET

Diagram showing the relation of the Strachan Resource Sheet
to the Auchenblae-Catterline Resource Sheet, previously
published Resource Sheets, the National Grid 10km squares
and the BGS 1:50 000 Geological Sheets (in red).
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An ice d basin led b h
sandy lacustrine alluvium lies to the W of
pit 69 SW 7. The alluvial deposits overlie a
sequence of sand and gravel interbedded
with silt and clay. The basin contained an
ice-dammed lake during deglaciation when
drainage was blocked to the east.

A system of E to SE - trending sinuous esker ridges up to 15m high (Easter Clune,
Powiair and Rouchan Eskers) were formed by E to SE flowing englacial melt-
waters. Extensive spreads of hummocky morainic drift were laid down during
deglaciation. The Moss of Powlair was formerly a lake occupying a large kettle
hole. now infilled by silt and peat,

Hummaocky and flat-topped mounds of fluvioglacial sa
till that mantles the valley of the Burn of Brooky. The fh

nq‘ and _grrava! stand up to 10m above

meltwater that drained between Craigangower and
downwasting ice in the upper reaches of Glen Dye.

its were laid down by

the Ord of Tillyfumerie, derived from

Low-lying terraces. underlain by alluvial sand and gravel, flank the floodplains of the Water of Feugh, the Water of Aven and the Burn of Strathy. The
alluvial deposits overlie fluvioglacial sand and gravel interbedded with silt and clay, infilling a deep ice-scoured depression, which extends eastward's from
Ennochie (626 921).
Gravel ridges (Balblythe and Pitdelphin Eskers) stand up to 10m above the level of the floodplain.

The interfluve between the Water of Dye and the Burn of Strathy 15 mantled by thick, kettled spreads of fluvioglacial sand and gravel N of Bogarn
(657 803]. The sand and gravel, which either rests directly on till or passes down into glaciolacustrine silt, was faid down during deglaciation as a fan-delta
that prograded into a glacial lake, dammed by ice within the valley of the Water of Feugh.

Hummaocky and flat-topped ds of fluvioglacial sand and gravel up to 25m high, lie to the E of Strachan. The
fluvioglacial deposits, which g Iy fine-d\ ds, were laid down as fan-deltas that prograded into glacial
lakes, dammed by ice within the valley of the Water of Feugh.

A former lake basin E of Pitreadie Farm {692 910] is infilled with glaciolacustrine silt capped by thin sandy alluvium.
Sp lar glacial drainage ch Is cut into bedrock (the Slack's of Pitreadie and the Coves of Curran) descend
steeply towards the southern edge of the basin, which is mantled by thin spreads of morainic drift.

THE SAND AND GRAVEL RESOURCES OF THE AREA
AROUND STRACHAN, GRAMPIAN REGION

This map should be read in confunction with B.G.S. Technical Report WE/907 7 which
containg details of the assessment of resources.

EXPLANATION OF SYMBOLS AND ABBREVIATIONS

e Made ground -waste and /or natural earth materials deposited on the original ground surface
o Made ground -waste and /or natural earth materials deposited in open-cast workings other than
in sand and gravel
Landslip
DRIFT
Recent and Pleistocene
@ Scree
e Peat
~ Alluvium and river terrace deposits - silt, clay, sand and gravel
o~ Lacustrine alluvium - mainly humic silt, clay and fine sand
A Alluvial fan - fan composed of alluvium
gy Fluvioglacial sand and gravel - moundy and terraced deposits varying from coarse gravel with
medium and coarse sand, to well sorted, silty fine sand
© Glacial sand and gravel - typically linear ridges,formed of poorly sorted coarse gravel with coarse
and medium sand
B Glaciolacustrine deposits - fine sand, micaceous silt and clay, often interbedded with clayey till,
sometimes laminated, typically olive-brown and olive-grey
- Till - typically a pale olive grey, firm to stiff, pebbly clayey sand or very sandy clay diamicton with
sand and gravel lenses
& Flow-till and mass-flow deposits (not mapped at surface) - poorly sorted diamictic sand and
gravel with a matrix of silty sandy clay
el Morainic drift - moundy deposits of poorly sorted, angular cobble-gravel with a matrix of clayey
sand and silt, interbedded with flow-till and mass-flow deposits
SOLID
Bedrock at or near surface - mainly comprises coarse-grained Kincardine Granite in the southern part
® of the sheet. The northern part of the sheet is underlain by Dalradian metamorphic rocks including

psammite (slightly gritty in places), pelitic and semipelitic schist and gneiss, and some calc-silicate rock.
The granite and metamorphic rocks are both cut by N-S trending felsite dykes

SAND AND GRAVEL WORKINGS

® Made ground -waste and/or natural earth materials deposited in man-made workings

% Worked ground-boundaries as at November 1989

BOUNDARY LINES

Geological boundary

—_ v Geological boundary coincident with back feature to a terrace
—%---%- |ine marking back feature to a terrace
A ) Inferred boundary between categories of resource

Resource block boundary

BOREHOLE AND OTHER DATA
SITE LOCATIONS

© Borehole site
E 3 Recorded exposure, sampled
= BGS shallow pit

BGS BOREHOLES

Registration number ——————. 01 NE | ()
272 « Surface level in metres and feat

230
Borehola site o) above O D (Newlyn)
O« Owverburd
Geological classificati > '@H“——Mu\eml | (sand and gravel}
s ________...'-""r' L e———————— Waste
Grading diagram WL oI RILE e———— Mineral 1| (fiow-till)
(2] 5_: * Waste
Water 1able t——— Bedrock
Thicknesses in metres
Note:
(i} Figures underiined denote thick used in the of

(i) The + sign indicates that the base of the deposit was not reached

{ii) The Geological Classification is given only for mineral and bedrock

{iv] When grading data are not sufficiently detailed or are absent the grading diagram is shown without ornament

(v) The surface level of each assessment borehole has been estimated from contours on 1:10 000 maps

(vi) A triangle indicates the level in a mineral deposit at which groundwater was first struck; the symbol placed at the top of the grading box
may denote that water was d in the Tying rburden or waste

Registration Number

Each BGS borehole is identified by a registration number, e.g. 68 NW 3

The first numbers and letters refer to the quarter sheet and the final figures to the BGS serial numbers
for that quarter. The unique designation for borehole 68 NW 3 is NO 68 N\W 3

Grading Diagrams

Each grading diagram shows the mean particle size distribution of a distinct deposit of mineral

Sand
{+1/16-4mm)

L)

The height of the diagram is proportional to the mineral thickness

355,50

The widths of the divisions show the proportions of Fines, Sand and Gravel

Fines  Gravel
(~1216mm} (+4mm)

OTHER BOREHOLES

Site investigation boreholes and wells providing ancillary assessment data are located on the map where space
permits. These boreholes are identified by serial numbers prefixed by the letter X, and indexed by the numbers and
letters of the relevant standard quarter sheet e.g. 69 SE X1

EXPOSURE RECORDS

Information from the inspection of exposures is shown in the same way as for BGS boreholes. They are registered in
the same series as the boreholes, for example, 68 NW 2

SHALLOW PITS

Where space permits the locations of shallow pits providing ancillary assessment data are shown by a distinctive
symbol. Each pit is identified by serial registration numbers e.g. 68 NW 1, The surface level for each pit has been
extrapolated from the contours on the 1:10 000 scale topographic maps.

GEOPHYSICAL DATA
RESISTIVITY DEPTH SOUNDINGS

Depth sounding identification number ——* 68 NE R3
¥ ————Resisuvity depth sounding site
0.4 ——— Overburden

Mineral | (sand and gravel)

~ A4

Geological Classification » 13_:: s
® ¢
Thicknesses in metres
Note:
(i} The depth ding id comprises the alphanumeric code for the quarter sheet e.g. 68 NE followed by the letter ‘1

denoting a resistivity depth sounding, and the site number e.g. 58 NE A3, When two or more soundings have been made at the same
site, the results have been meaned to produce the values for the thickness of overburden, mineral and waste. Individual soundings are
given in the accompanying report ie. the results shown for site 68 NE A3 combine the data from soundings 68 NE R34 and
68 NE R3B

(i) The stmbot indicates that the base of the lowest unit {usually bedrock) for which resistivity values have been obtained is below the
limit of depth sounding

{iii} Figures underlined denote thick used in the of

(iv) The Geological Classification is given only for mineral and bedrock

CATEGORIES OF RESOURCE ON MAP

- Exposed, potentially workable sand and gravel (mineral 1)

Continuous or almost continuous spreads of potentially workable sand and
gravel beneath overburden

Discontinuous spreads of potentially workable sand and gravel exposed or
beneath overburden

; J : Sand and gravel not assessed (in built-up areas)
Morainic drift containing some potentially workable sand and gravel
Barren ground: sand and gravel absent or not potentially workable
RESOURCE BLOCKS

For the purpose of assessment, the mineral-bearing land is divided into Resource Blocks (see Report)
Each is designated by a letter.

This Map and the accompanying report were commissioned and financed by the
Department of the Environment, with the support from Grampian Regional Council
and local industry.

Topographic base, © Crown Copyright, Ordnance Survey,1985
Geological data ©Copyright, NERC. 1990
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THE SAND AND GRAVEL RESOURCES OF THE AREA BETWEEN THE SAND AND GRAVEL RESOURCES OF THE AREA

AUCHENBLAE AND CATTERLINE, GRAMPIAN REGION BETWEEN AUCHENBLAE AND CATTERLINE,
GRAMPIAN REGION

Thia mag should be read in conjunction with B.G.S. Technical Repore WF/80/7 which
contains details of the assessment of resources.

EXPLANATION OF SYMBOLS AND ABBREVIATIONS
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APPENDIX E: EXPLANATION OF THE ASSESSMENT RECORDS
ANNOTATED FICTITIOUS EXAMPLE

NO 79 NE 201 7234 9567° Valleyside Farm>

Surface level c+83mu Overburden 0.2m7

Water struck’at c+77m5 : . Mineral I 3.3m

250. and 200mm percussion Waste 1.7m

September 1989 Mineral II 1.3m
' ‘ Waste 2.9m

- Bedrock 0.4m+9

Geologica110 ' Lithology11 ’ ‘ Thickness Depth8
classification .
: : m m
Soil, clayey and sandy, péle .- 0.2 0.2
brown '
 ?Glacial sand a 'Clayey' sandy gravel ; 3.3 3.5
and gravel _ Gravel: coarse and fine, with ’

-some cobbles, subangular to
rounded, red and pink granite,
basic igneous rocks and pink
quartzite; some schist and grey
granite v

Sand: medium with coarse and
fine, angular quartz and rock
Fines: silt and clay, loosely
binding the deposit; moderate
reddish brown (10R 4/6) becoming
moderate yellowish brown '
(10YR 5/3) with depth -

Glaciolacustrine . Clay, sandy, moderate reddish 0.5 4.o
deposits brown (10R 4/6), interlaminated
. with clayey silt; thin stringers
of vein-quartz and red granite
pebbles

Silt, clayey, sandy, laminated, 1.2 5.2
reddish to light olive brown,

(5Y 5/6) abundant pebbles

‘(7dropstones) of granite, quartz

and schist

Flow-till b 'Very clayey' pebbly sand, 1.3 6.5
cleaner with depth
Gravel: fine and coarse,
rounded, red quartzite and
schist with some granite
Sand: medium and coarse with
fine, angular, quartz and rock
Fines: silt and clay binding
deposit above 6.0m depth,
moderate, olive brown (5Y 4/4)
to dark yellowish brown (10R
4/2)




Till Clay, sandy, very compact, 2.9 9.4
brown. Angular pebbles of
schist, brown (Devonian)
sandstone, vein-quartz and
granite
Caledonian Basic rock, hard, greenish black 0.4+ 9.8
: (5GY 2/1), possibly
metamorphosed
Grading
Mean for Deposit Depth below12
p_ercentages surface (m) percentages
Fines Sand Gravel - Pines Sand Gravel
from to -1/16  +1/16-1/8 +1/4-1  +1-4 +4-16 +16-64  +64 mm
a 19 hg 32 0.2- 1.2 14 20 27 12 17 10 0
1.2- 2.5 30 11 24 14 11 10 0
2.5- 3.5 ) 11 11 12 16 18 — 26 6
Mean 19 14 21 14 .15 15 2
b 28 53 19 5.2- 6.0 37 10 27 16 8 2 0 »
6.0- 6.5 14 12 20 21 14 19 0 14
Mean 28 ‘11 ] 18 10 9 o
a&b 22 50 28 Mean 22 . 13 22 15 14 13 1




The numbered paragraphs below correspond
with the annotations given on the specimen
record above.

1 Sample point registration number

Each British Geological Survey (BGS) borehole,
shallow pit or measured section is identified by
a registration number. This consists of two
statements: ’

1 The number of the 1:25 000 sheet on which
the sample point lies, for example NO 79

2 The quarter of the 1:25 000 sheet on which
the sample point lies and its number in a
series for that quarter, for example NE 20

Thus the full registration number is NO 79 NE
20.

2 The National Grid reference .

All -National Grid references in this publication
lie within the 100-km square NO. Grid
references are given to eight figures, accurate to
within 10m for sample point locations.

3  Location

The position of the sample point™is referred to
the nearest named locality on the 1:25 000 base
map.

4 Surface level

The surface level at the sample point, given in
metres above Ordnance Datum, is estimated
from contours on 1:10 000 base maps. '

5 Groundwater conditions

If groundwater was present the level at which it
was encountered is normally given (in metres
above Ordnance Datum).

6 Method and date of sampling

Modified shell and auger rigs were used for the
drilling of boreholes in this survey. The drilling
method, the external diameter of the casing
used, and the month and year of completion of
the borehole are given. Where appropriate,
other methods of sampling are stated (for
example shallow pits and sectnons sampled by
hand).

7 Overburden, mineral, waste and bedrock

Mineral is sand and gravel which, as part of a
deposit, falls within the arbitrary definition of
potentially workable material. Mineral I is
potentially workable sand and gravel; Mineral II
is potentially workable till (or potentially
workable weathered rock). Bedrock 1is the
‘formation’, ‘country rock’ or ‘rock head’ below
which potentially workable sand and gravel will
not be found. Waste is any material other than
bedrock or mineral. Where = waste occurs

- aperture sizes
_fractions thereof.

between the surface and mineral it is classified
as overburden.

8 Thickness and depth
All measurements were mad_e in metres.

9 The plus sign (+) indicates that the base of the
deposit was not reached during drilling.

10 Geologlcai classification
The geological classxfncatlon is given whenever
possible.

11 Lithological description

When sand and gravel is recorded a general
description based on the mean grading
characteristics (for details see Appendix C) is
followed by more detailed particulars. The
description of other rocks is based on visual
examination, in the field. Details of colour are
based on the Rock-color Chart distributed by
the Geological Survey of America: the colour is
followed by the relevent colour code.

12 Sampling
A continuous series of bulk samples is taken
through the thickness of sand and gravel. A

new samplée is ‘commenced” whenever there-is=an — —=-

appreciable hthologxcal change within the sand
and gravel. '

13 Grading results

The results are expressed as per cent by weight
passing on British Standard sieves whose
are given in millimetres or

14 Bailed samples

Fully representative sampling of sand and gravel
is difficult to achieve, particularly where
groundwater 1levels are high. Comparison
between boreholes and adjacent exposures
suggests that in borehole samples the proportion
of sand may be higher and the proportion of
fines and coarse gravel (+16mm) may be lower.
Samples obtained by the bailing technique (that
is, from deposits below the water-table) are
indicated thus: $.

15 Mean grading
The grading of the full thickness of the mineral
deposit identified in the log is the mean of the
individual sample gradings weighted by the
thickness represented. A grain size category
with a mean grading between 0-1% is indicated
as ‘trace’. The classification used is shown in
Table 19. Where two or more units of mineral
are distinguished, the mean grading for each is.
given in addition to the combined calculation for
all of the graded deposits. For multiple mineral
units, each is designated by a letter, for
example, a, b, etc. :




APPENDIX F: BRITISH GEOLOGICAL SURVEY

STRACHAN RESOURCE SHEET

NO 68 NW 1 6338 8961

Surface level c#1lim
Water not struck

BOREHOLE, SECTION AND SHALLOW PIT LOGS

The Drummels

Overburden 0.2m
Mineral II 2.6m+

Pit
May 1989
LOG
Geological Lithology Thickness Depth
classification
m . m
Soil; sandy, humic 0.2 0.2
Caledonian 'Very clayey' sandy gravel 2.6+ 2.8
(decomposed granite gruss) -
Gravel: fine, angular quartz
and decomposed granite
~Sand: coarse with medium,
angular quartz and granite
Fines: silt and clay minerals
formed of decomposed feldspar
and mica. Moderate red
(5R 4/6)
_ Grading
Mean for Deposit Depth below
percentages surface (m) percentageg
Fines Sﬂl';d Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1  +1-4 +4-16 +16-64 +64 mm
21 55 24 0.2- 2.8 21 6 18 3t 23 1 0




NO 68 Nw 2

Surface level c+85m
Water struck at c#75.7m

Section and Pit

May 1989
LOG

Geological
classification

Fluvioglacial
" sand and gravel
(Topset beds)

(Foreset beds)

Glaciolacustrine
deposits
(Bottomset beds)

6386 8601 . Miller's Bog

Lithology

Soil, pebbly

a 'Clayey' sandy gravel, with
large scale trough
cross-bedding; becoming cleaner
below 0.9m depth

Gravel: fine and coarse,
subangular; coarse-grained pink

-granite, with some felsite,

fine-grained basic rock and
vein-quartz

"Sand: medium and coarse, angular

to subangular granite, quartz
and feldspar

Fines: silt .and clay, binding
top 0.6m and draping trough
cross-bedding; light brown

(5YR 6/4)

b Pebbly sand; well-sorted, in
tabular cross-beds up to 10cm
thick ~

Gravel: fine, subangular, mainly
granite

Sand: coarse and medium, with
some fine, angular quartz,
feldspar and some mica

Fines: mainly silt, forming

‘finely laminated partings; light

brown (5YR 6/4)

Sand and silt, interlaminated
with silty clay; forming planar
horizontal beds 2-8cm and

“mottled, light brown (5YR 5/6),

yellowish grey (5Y 7/2) and
light olive grey (5Y 5/2)

Overburden 0O.3m
Mineral I 6.8m

Waste 0.7m
Mineral I 1.5m

Waste . 2.0m+

~Thickness Depth

m m
0.3 0.3
2.8 3.1 .
4.0 7.1
0.7 7.8




Fluvioglacial c Sandy gravel, forming tabular 1.5 9.3
sand and gravel cross-beds
Gravel: mainly fine, subangular
granite )
Sand:mainly medium and coarse;
subangular quartz, granite and
feldspar; some mica
Fines: silt and clay, as thin
partings; light brown (5YR 5/6)
Glaciolacustrine Silt and clay; firm, especially 2.0+ 11.3
deposits below 9.6m depth. Fine '
horizontal lamination. Mottled
light brown (5YR 5/6) and light
olive brown (5Y 5/6)
. Pit terminated, wet silty clay
collapsing in from . the sides
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 17 Sé 25 0.3- 3.1 17 6 29 2,'_3 15 1}) o}
b 2 78 20 3.1- 7.1 2 10 33 35 20 trace O_
c 4 67- 29 . 7.8- 9.3 4 2 © 36 29 27 2 (o]
a&b 8 70 22 Mean 8 8 32 30 18 4 o]
a-c 7 69 24 Mean 7 7 33 29 20 4 [¢]




NO 68 NW 3 6410 8619 Glendye Lodge

Surface level c+75m
Water struck at c#69.2m
250mm percussion

July 1989

LOG

Geological B} Lithology
. classification

Soil; sandy and silty

Glaciolacustrine Clay; silty and sandy, stiff, a
deposits . bed of clay-bound gravel from
' ’ 1.4 to 1.5m depth. Finely
 laminated, abundant carbonaceous
fragments from 0.4 to 1.3m and
below 1.5m depth. Finely-graded
laminae (? varves) towards the
= : S - base,- light brown {(5YR 5/6) to
reddish orange (10YR 6/6),
becoming moderate reddish brown
(10YR 4/6) and light grey (N7)
below the bed of gravel

?Flow-till’ Clay-bound gravel, interbedded
- with sandy diamicton, stiff.
Clasts mainly of pink granite.
Moderate reddish brown

(10YR 4/6).

Fluvioglacial Sandy gravel, with a small lens
sand and gravel of fine sand below 4.2m
Gravel: fine and coarse, well-
rounded to subrounded;
porphyritic and equigranular
white granite, often decomposed
to kaolinite below 3.7m, some
aplogranite
Sand: mainly coarse, subangular
granite, quartz, and feldspar;
some fine quartz and mica
Fines: silt, disseminated,
moderate brown (5YR 4/4) to
3.2m, light brown (5YR 5/6) from
3.2 to 4.1m. Strong iron and
manganese stain below 4.4m

Till Diamicton, clayey, stiff,
angular clasts, mainly of

Overburden 2.5m

_Mineral I 2.3m

Waste 3.1m
Bedrock 0.1lm+

Thickness Depth -

m m

0.4 0.4
1.8 2.2
0.3 2.5
2.3 4.8
3.1 7.9




porphyritic felsite and

megacrystic pink granite; some
subrounded clasts of quartzite
and psammite. Light brown (5YR
5/6) to moderate reddish brown

(10R 4/6)
Caledonian Granite; fresh, coarse to 0.1+ 8.0
medium-grained, pink to orange
pink (10R 7/5)
Grading
Mean for Deposit Depth below
percentages surface (m) . percentages
Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16~-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
5 56 39 2.5~ 3.7 S S 18 34 19 19 o]
3.7- 4.8 6 5 16 35 22 16 (o]
Mean 5 5 17 34 21 18 o]




NO 68 NwW 4 6304 8608

Surface level c&145m
Water not struck

Black Hillocks

. Overburden 0.3m
Mineral I 2.1m+

Pit
May 1989
LOG
Geological . Lithology Thickness Depth
classification
m _ m
Soil; humic to 0.lm, silty below 0.3 0.3
Fluvioglacial - Gravel; clast-supported, 2.1+ 2.4
sand and gravel becoming coarser with depth
Gravel: coarse, cobble and fine,
mainly angular to subangular
coarse and medium-grained pink
granite, some tabular felsite
and .microgranite; sparse
" metamorphic clasts
Sand: mainly coarse, angular
granite, quartz and feldspar
Fines: silt, disseminated,
moderate brown (5YR 4/4)
Pit terminated, bedded gravel
collapsing in from the sides
Grading -
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Qrevel Fines Sand Gravel
from to =1/16- +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 _464 mm
2 33 65 0.3- 1.8 3 12. 19 37 20
1.8- 2.4 1 9 23 32 34
Mean 2 11 20 36 25
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NO 68 NW 5

Surface level c+178m

Water. not struck
Pit

May, 1989

LOG

Geblogical
classification

Morainic drift

Grading

Mean for Deposit

percentages

surface (m)

Fines Sand Gravel

from to -1/16

6457 8871

Lithology

Soil, silty, humic

Cobble gravel; angular boulders
up to 50cm, between 2.0m and
2.7m. Poorly-sorted, crude
cross-bedding; a bed of silty
fine sand between 1.5m and
2.0m depth

Gravel: cobble with some fine,
rounded to subrounded; mainly
coarse-grained pink granite,
with some felsite and
microgranite

Sand: coarse and medium,
angular, sharp; mainly granite,
quartz and pink feldspar

Fines: silt, disseminated, light

brown (5YR 5/6)

Pit terminated, pebbly sand
collapsing in from the sides

Depth below

percentages

Minster's Burn

Soil 0.1m
Mineral I 3.2m+

Thickness Depth

m m
0.1 0.1
3.2+ 3.3

Fines Sand

Gravel

+1/16-1/4 +1/4-1 +1-4

+4-16 +16-64 +64 mm

3 22 75

0.1- 3.3 3 1 10 11

16 4 55

11



NO 68 NW- 6 6498 8924

Surface level c+#133m
Water not struck
Section and pit

‘South qf‘Lady's Dowry

Waste U4.3m+

May 1989

LOG

Geological
classification

Morainic drift

Flow-till

Lithology

Soil; humic

Boulder gravel and diamicton;
clast-supported cobbles and
boulders up to 1l.1m; poorly
developed tabular cross-
stratification in top metre.
Clasts: poorly sorted, rounded
to subrounded, coarse and
medium-grained -pink .and..red
granite; some angular pelitic
schist, gneiss, psammite and
pegmatite. Silt and clay,
disseminated, moderate to light
brown (5YR 4/4 - 5/6); binding
deposit, especially below 1.5m
depth .

Diamicton, firm, sandy clay and
silt with tabular and
subangular pebbles and cobbles
of granite, banded psammite,
semipelitic schist and
porphyritic felsite. Moderate
yellowish brown (10YR 5/4); two
thin beds of silt in top 0.2m

12

Thickness Depth

m
0.2

3.2

0.9+

m
0.2

3.4

4.3




NO 68 NW 7

Surface level c#+182m
Water not struck
Pit

May 1989

LOG

Geological
classification

Morainic drift

Caledonian

6457 8871 Craigangower

Lithology

Soil, silty

Pebbly clay silty and sandy.
Strong orange

Diamicton; sandy, with angular
boulders and cobbles of
coarse-grained pink granite up to
0.8m; scattered pebbles of
fine-grained basic igneous rock,
felsite, psammite, microgranite
and coarse-grained granodiorite.
Clay, binding deposit below 1.3m
depth

Granite, fresh, coarse-grained,

pale pink

13

Waste

2.2m

Bedrock 0.2m+

Thickness

0.1
0.4

1.7

0.2+

Depth

0.1

0.5

2.2

2.4




NO 68 NW 8 . 6463 8959 Rouchanbeg

Surface level c+126m
Water not struck
Pit

May 1989

LOG

Geological " Lithology
classification

- Soil; sandy, humic

Boulder gravel; poorly-sorted,:
‘'with crude horizontal bedding and
a matrix of hard, friable silt
and clay binding top 0.5m.
Angular to subangular clasts up
to 1.2m, chiefly coarse-grained
pink granite, some felsite. Well-
developed horizontal

. stratification between 1.0m and
1.3m depth. Moderate brown
(SYR 4/4) /

Morainic drift

Pit terminated on a layer of
large boulders

14

Waste

Thickness

0.1

2

J+

2.2m+

Depth

0.1

2.2



NO 68 NW 9

Surface level c#121m

Pit

6406 8963 Rouchan

Water struck at c+118.5m

May 1989
LOG

Geological
classification

Alluvial fan

Lithology

Soil, sandy ana humic

Gravel; silty to 0.9m, becoming
cleaner with abundant cobbles and
boulders below 1.2m. A bed of
interlaminated silt and sand
containing charcoal fragments,
infilling a shallow channel from
0.9m to 1.2m

Gravel: cobble and coarse, with
some fine, subangular to
subrounded; mainly coarse, medium
and fine-grained pink and orange
granite, some felsite

Sand: coarse and medium,
subangular to angular, quartz and
lithic grains, sharp, dirty
Fines: silt and clay,
disseminated, dark orange brown,
strong iron stain from 0.3 to
0.9m depth; finely laminated silt
and clay, filling channel, light
olive grey (5Y 3/2) to black
(N1). Patches of clast-supported
diamicton below 2.0m depth.

Pit abandoned at water table,
still in gravel

15

Overburden 0.3m
Mineral I 2.2m+

Thickness

0.3

2.2+

Depth

0.3

2.5




NO 68 NW 9

Grading

Mean for Deposit Depth below

percentages surface (m)

percentages

Fines Sand Gravel FPines Sand Gravel
from to <1/16  +1/16-1/4 +1/4-1 +1-4 +4-16  +16-64  +64 mm
6 . 26 68 0.3- 1.7 14 16 16 29 11
1.7- 2.5 1 5 7 11 17 57
Mean 11 12 14 26

28
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NO 68 NE 1

Surface level c+140m
Water not struck
Section and pit

May 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel
(Topset beds)

(Foreset beds)

6528 8975

Lithology
Soil; pebbly and sandy

a Gravel, interbedded with coarse
sand in horizontal units to 1.5m
depth. Upper 3.0m cut by channel
infilled with fine gravel and
cross-bedded sand

Gravel: cobble with coarse and
fine, in beds 0.5 to 1.0m thick.
Well-sorted, bedded; claybound
from 1.5m to 3.0m depth. Well-
rounded to subangular, mainly
coarse-grained pink granite, some
felsite, banded psammite and
fine-grained basic igneous rock.
Sand: mainly coarse and medium,
subangular to subrounded granite,
quartz and feldspar

Fines: silt and clay,
disseminated, moderate yellow1sh
brown (10YR 5/4) to light brown

(5YR 5/4)

b Sandy gravel, in upward-fining
trough cross-bedded units up to
0.7m thick

Gravel: mainly fine, subrounded
to subangular, medium and
fine-grained pink and white
granite, with felsite, quartzite,
porphyry, psammite and
fine-grained gabbro

Sand: medium and coarse,
subangular and subrounded,
granite, quartz and feldspar
Fines: silt, disseminated, light
brown (5YR 5/4)

¢ Gravel: in tabular cross-bedded
units, interbedded with trough
cross-bedded fine sand with
ripple-drift lamination

Gravel: cobble and fine, with
coarse, subrounded to subangular;
mainly granite, with some

17

Dunniemore Quarry

Overburden O.4m
Mineral I 16.3m+

Thickness

0.4

4.3

2.7

9.3+

Depth

0.4

4.7

7.4

16.7




Grading

" Mean for Deposit

felsite, gabbro, porphyry and
psamnite

Sand: mainly coarse and medium,
subangular and subrounded quartz,
granite and feldspar

Fines: silt, disseminated,
draping foresets and as basal lag
on trough cross-bedded units;
pale yellowish brown (10YR 6/2).
Angular and rounded intraclasts,
up to 20cm of stiff waxy

clay, from 16.3m depth; varigated
light brown (5YR 5/6) to
yellowish grey (5Y 7/2)

Pit abandoned, sand and gravel
collapsing in from the sides

Depth below

percentages surface (m) percentages
s ‘Pines Sand Gravel Fines - Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 "+1-4 +4-16 +16-64 +64 mm

a S 28 67 0.4- 4.7 S 2 11 15 14 18 35

b 4 63 33 4.7- 7.4 4 3 30 30 27 6 (o]

c 3 46 51, 7.4-12.2 3 4 17 24 12 31 9
12.2-16.7 2 3 17 25 20 18 15
Mean 3 4 17 25 15 24 12

a&b 5 41 54 Mean 5 2 19 20 19 14 21

a-c 4 43 53 Mean 4 3 18 22 17 20 16

18




NO 68 NE 2 6516 8880 Ord of Tillyfumerie

Surface level c+173m ) Mineral I 2.7m
Water not struck Waste 1.3m+
Pit : .

May 1989

LOG

Geological Lithology Thickness Depth
classification .
m m

Fluvioglacial Sandy gravel; interbedded with 2.7 2.7
sand and gravel silty fine sand. Beds 20 to 30cm
thick, becoming sandier with
depth; some cross-bedded units
and lenses of diamicton from 2.2m
depth. Gravel in discrete
upwardly fining lenses.
Gravel: mainly fine with some
coarse, occasional cobbles,
tabular to subrounded; pale pink
coarse-grained granite, some o
vein-quartz, psammite and
felsite
Sand: medium and coarse with
fine, subangular quartz and pink
feldspar; as thin graded beds.
Fines: silt and clay, firm,
finely laminated; involuted and
contorted, especially in top
1.0m; moderate yellowish brown

(10YR 5/4)

Till Diamicton, clayey and sandy, very 1.3+ 4.0
stiff; subrounded and subangular
boulders, up to 50cm, of
coarse-grained pink granite,
medium-grained granodiorite, and
porphyritic felsite below 3.7m
depth; occasional cobbles of
aplite and vein-quartz. Moderate
yellowish brown (10YR 5/4)

Pit abandoned in till

19




NO 68 NE 2

Grading

Mean for Deposit Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1 .+1-4 +4-16 +16-64 +64 mm
8 67 25 0.0- 2.7 8 13 29 25 16 >5 4

20




NO 68 NE 3

Surface level c+175m

6553 8791

Water struck at c+169.5m and c#165.9m

250mm percussion
July 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

Glaciolacustrine
deposits

Lithology

'Soil; sandy

a Pebbly sand; a bed of silty
micaceous sand from 2.3m to 2.5m
Gravel: fine, subangular to
angular, granite and sparse
felsite

Sand: coarse with medium,
subangular, quartz and feldspar;
some granite ‘

Fines: silt and clay,
disseminated; iron stain to 1.0m.
Moderate brown (5YR 4/4) to pale
yellowish brown (10YR 6/2). Thin
beds of laminated silt towards
the base :

Silt; sandy, micaceous, firm,
horizontally laminated. Moderate
yellowish brown (10YR 5/4) to
light brown (5YR 5/6)

b 'Clayey' pebbly sand

Gravel: fine, subangular granite
and sparse subrounded semipelite
Sand: coarse and medium with
fine, subangular, quartz, with
some feldspar and mica

Fines: silt and clay,
disseminated and as thin
discontinous finely laminated
beds. A bed of sandy micaceous
silt from 5.0m to 5.1m. Moderate
brown (5YR 4/4) to moderate
yellowish brown (10YR 5/4)

Silt, clayey, micaceous, stiff.
Prominent lamination; moderate
brown (5YR 4/4) to moderate
yellowish brown (10YR 4/4)

21

Scolly's Cross

Overburden 0.3m
Mineral I 3.5m

Waste O0.1im
Mineral I 1.4m
Waste 3.4m

Mineral II 0O.2m+

Thickness Depth -

m m
0.3 0.3
- 3.5 3.8
0.1 3.9
1.4 5.3
0.2 5.5




Flow-till

Till

?Caledonian

Diamicton, sandy and clayey, firm
to friable. Fine angular clasts
of medium-grained pink granite
and felsite; some vein-quartz and
fine-grained basic rock.
Moderate brown (5YR 4/4)

Sand, silty, medium to fine,
quartz and feldspar. Moderate
yellowish brown (10YR 5/4)

Diamicton, clayey and sandy,
stiff. Clasts mainly fine,
angular, medium-grained
orange-pink granite, some
felsite, vein-quartz and
fine-grained basic rock. A bed
of gravelly clay with abundant
angular felsite clasts from 7.7m
to 8.0m. Moderate reddish brown
(10YR 4/6) to 8.0m, strong
reddish brown (10R 3/6) towards
the base.

¢ Sandy gravel

Gravel: mainly fine, angular
fragments of coarse-grained, pink
and grey megacrystic granite
Sand: coarse with medium,
angular, granite, quartz and
feldspar

Fines: silt and clay minerals,
formed of decomposed feldspar and
mica

Borehole terminated owing to

slow progress; probably in
decomposed granitic bedrock

22

0.1

3.4

0.2+

5.6

5.7

9.1

9.3




NO 68 NE 3

Grading

Mean for Deposit

percentages

Depth below

surface (m)

percentages

Fines Sand

Fines Sand Gravel Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 3 84 13 0.3- 1.5 2 5 25 54 14 (] o
1.5- 2.5 3 8 29 50 9 1 [}
2.5- 3.8 4 12 38 3 15 o [+]
Mean 3 8 31 45 13 trace ]
b 10 78 12 3.9- 5.0 8 17 31 31 12
5.0- 5.3 17 25 21 28 9 0 [+] $
Mean 10 19 29 30 11 o]
c 6 61 33 9.1- 9.3 6 5 24 32 28 5 o] $
a&b 5 83 12 Mean S 11 30 42 12 trace (o]
a-c 5 81 14 Mean S 11 30 40 1 (V]

13

23




NO 68 NE 4

"Surface level c+175m

Water not struck
250mm percussion
July 1989

LOG

Geological
classification

Flow-till

Fluvioglacial
sand and gravel

Glaciolacustrine
deposits

Flow-till

Glaciolacustrine
deposits

Till

6519 8630

Lithology

Soil; silty, firm

-Diamicton; silty and sandy; firm,

becoming more sandy and friable
with depth. Crude subhorizontal
lamination and wisps of orange
sand. Angular pebbles of
granite. Light brown (5YR 5/6)

Clayey gravel in beds 3-5cm
thick, Fine angular gravel

clasts;, chiefly medium-and-

coarse-grained pink granite.
Matrix mainly coarse to fine
angular granite, quartz and
feldspar sand; some silt and clay
binding the deposit. Moderate-
yellowish brown (10YR 5/4) to
light brown (5YR 5/6)

Clay; silty, stiff, laminated.
Mottled moderate reddish orange
(10R 6/6), light brown

(5YR 5/6) and yellowish grey
(5Y 7/2)

Diamicton, friable; with a
matrix of silty granitic sand.
Sparse cobbles of reddish orange
granite. Moderate reddish orange

(10R 6/6)

Silt; firm, finely laminated,
interbedded with coarse-grained
pebbly granitic sand. Light
brown (5YR 6/4)

Diamicton; clayey, stiff. Angular
clasts, chiefly coarse-grained
reddish orange, dark grey and
pink granite. Moderate reddish
brown to moderate reddish orange

(10R 4/6-6/6)

24

Bridge Wood

Waste 3.5m
Bedrock 0.6m+

Thickness Depth

0.4 0.4
0.6 1.0
0.5 1.5
0.2 1.7
0.1 1.8
0.4 2.2
1.3 3.5



Caledonian

Aplogranite; fresh, fine to
medium-grained, saccharoidal
texture. Greyish orange pink

(5YR 7/2)

25

0.6+

4.1




NO 68 NE 5 6543 8697 North East of Smithy Wood

Surface level c+142m Overburden 0.3m
Section and pit Mineral I 4.9m
Water not struck Waste " 3.3m+
June 1989 :
LOG"
Geological Lithology . Thickness Depth
classification :
m m

Soil, sandy 0.3 0.3
Fluvioglacial Pebbly sand; cryoburtated above 4.9 5.2
sand and gravel 0.6m, becoming more silty and

sandy with depth

Gravel: mainly fine, subangular
pink granite; some angular
felsite and vein-quartz

Sand: coarse with medium and
fine, subangular, quartz and
feldspar; some fine mica

Fines: silt and clay,
disseminated; a bed of stiff
finely laminated silty clay from
0.6m to 0.9m. Pale yellowish
brown (10YR 6/2) to light brown

(5YR 5/6)
Glaciolacustrine Silt and clay, stiff, waxy, 2.6 7.8
deppsits : massive; becoming sandy from

6.6m. Mottled, light brown
(5YR 5/6) and light olive grey
(5Y 6/1)

Clay, sandy and silty, horizontal 0.7+ 8.5
lamination. Sparse rounded '
cobbles of granite (dropstones).

Light olive grey (5Y 6/1)
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NO 68 NE 5

Grading

Mean for Deposit Depth below

percentages surface (m)

Fines Sand Gravel

from to

percentages

FPines Sand

Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4

+4-16 +16-64

+64 mm

9 72 19 0.3- 5.2

27 36

16 3.
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NO 68 NE 6 6551 8647 West of Heathery Wood
Surface level c+138m Overburden O.6m
Water not struck Mineral I 1.2m
Pit _Waste 0.2m+
June 1989
LOG
Geological Lithology Thickness Depth
classification
m m
Soil, silty and sandy 0.1 0.1
Alluvium Silt; sandy, firm, moderate brown 0.5 0.6
(5YR 4/4)
'Clayey' sand _ 1.2 1.8
Gravel: fine, subangular
Sand: medium and fine, subrounded
quartz and mica
Fines: silt, disseminated, light
brown -(5YR 5/4); becoming mottled -
dark yellowish orange (10YR 6/6)
and light olive grey (5Y 6/1)
below 1.0m depth ’
Silt, stiff, micaceous, light 0.1 1.9
olive grey (5Y 5/2)
Boulder gravel; well-rounded, 0.1+ 2.0
clasts of coarse-grained pink
granite up to 60cm
Pit abandoned on large granite
boulders
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Pines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
16 82 2 0.6- 1.8 16 33 42 7 trace. 0
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NO 68 NE 7 6513 8865 East of Tillyfumerie

Surface level c#+170m
Water not struck
Section and pit

May 1989
LOG
Geological Lithology
classification
Soil, humic, sandy
Fluvioglacial a Sandy gravel; crude horizontal
sand and gravel stratification

Gravel: fine and coarse, with
some cobble; sparse rounded
boulders of coarse-grained pink
granite up to 30cm. Well-rounded
and tabular clasts of
coarse-grained granite with some
psammite and quartzite; sparse
porphyritic felsite and
microgranite
Sand: mainly coarse and medium,
clean, angular quartz and pink

. feldspar
Fines: silt, disseminated,
moderate yellowish brown
(10YR 5/4) to greyish orange

- (10YR 7/4)

b Gravel, with well-developed
tabular cross-stratification;
silty at the base

Gravel: coarse with medium and
fine, some cobble; rounded
granite, with some psammite and
sparse fine-grained gabbro

Sand: mainly coarse, subangular,
granite, quartz and feldspar
Fines: clay and silt, mainly
disseminated; discrete thin beds
of clayey silt in basal 0.2m.
Light brown (5YR 6/4)

¢ Gravel, interbedded with sandy
silt above 5.9m

Gravel: cobble, with some coarse
and ‘fine, mainly rounded, coarse
and medium-grained pink granite
Sand: mainly coarse and medium,

29

Overburden 0.3m
Mineral I 8.8m
Waste 0.8m+

Thickness Depth

m m
0.3 0.3
2.2 2.5
2.4 4.9
3.0 7.9



Till

subangular, granite, quartz and
feldspar

Fines: silt, with fine .
cross-lamination; light brown

(5YR 6/4)

d 'Clayey' gravel; prominent
cross-stratification

Gravel: fine, with some coarse
and cobble; sparse rounded
boulders of porphyritic felsite
and pink granite up to 30cm.
Mainly subangular to subrounded,
coarse-grained pink granite,
tabular psammite and porphyritic,
felsite :

Sand: coarse with some medium,
subangular, granite, quartz and

~ feldspar

Fines: silt and clay,
disseminated, moderate brown

(5YR 4/4)

Diamicton, clayey and sandy,
stiff, subangular to subrounded
clasts of coarse-grained pink
granite .and. .granodiorite; ..
'flat-iron' clasts of psammite
and -semipelite and sparse calc-
silicate. Moderate brown

(S5YR 4/4)
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0.8+

9.9




NO 68 NE 7

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel FPines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

a 4 48 48 0.3- 2.5 4 5 19 24 24 16 8
b 5 31 64 2.5- 4.9 5 4 13 14 i8 37 9
c 2 29 69 4.9- 7.9 2 3 11 15 10 8 51
d 10 N 59 7.9- 9.1 10 2 9 20 35 17 7
a&b 5 38 57 Mean 5 4 16 18 21 28 8
b&c 3 30 67 Mean 3 4 12 14 14 21 © 32
a-c 3 35 62 Mean 3 4 14 17 17 19 26
a-d 4 34 62 Mean 4 3 13 18 20 19 23
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NO 69 SW 1 6030 9133 Blackhole

Surface level c+118m
Water Struck at c+116.6m
250 and 200mm percussion
June 1989

LOG

Geological Lithology
classification '

Soil, sandy and éilty

Alluvium a Sandy gravel
) Gravel: fine and coarse,
subangular to subrounded, mainly
granite _
Sand: coarse and medium, angular
to subrounded quartz and
feldspar; some mica and lithic
grains
Fines: silt, disseminated
Fluvioglacial ' b Pebbly sand, becoming silty
sand and gravel below 5.3m
' Gravel: fine, subangular granite
and vein-quartz
Sand: medium and coarse, with
some fine, subangular, quartz,
| feldspar, mica and some lithic
grains -
Fines: silt, disseminated,
moderate yellowish brown

(10YR 5/4)

Glaciolacustrine Silt, with thin stringers of

deposits gravel, firm, feint lamination
and scattered dark carbonaceous
specks. Moderate yellowish
brown (10YR 5/4) to moderate
reddish brown (5YR 4/4)

Fluvioglacial ¢ Gravel, with cobbles of
sand and gravel megacrystic pink and grey
. granite up to 20cm, below 10.3m

Gravel: coarse and fine,
subangular, pink and grey
granite, aplogranite and some
semipelitic gneiss
Sand: coarse with medium, quartz
and feldspar
Fines: little, disseminated

d Sandy gravel; cobbles towards

the top
Gravel:fine with coarse, .

32

Overburden 0.3m
Mineral I 7.1m
Waste 0.8m
Mineral I 8.8m+

Thickness Depth

m m
0.3 0.3
2.9 3.2
4.2 7.4
0.8 8.2
2.1 10.3
4.6 14.9



subangular to subrounded,
medium-grained biotite granite,
coarse-grained pink granite,
aplite and porphyritic
aplogranite o

Sand: coarse with medium,
subangular, granite, quartz and
.feldspar

Fines: silt, disseminated,
moderate brown to light brown

(5YR 4/4-5/6)

e Gravel 2.1+
Gravel: fine with coarse and
cobble, subangular to
subrounded, medium and
coarse-grained granite; sparse
aplogranite

Sand: coarse with medium,
subangular, granite, quartz and
feldspar

Fines: litttle, disseminated,
moderate to light brown

(5YR 4/4-5/6)

Borehole terminated owing to
obstruction, ppssibly bedrock
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NO 69 SW 1

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand - Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 3 67 30 0.3- 1.3 4 7 26 31 17 15 (o]
1.3- 3.2 3 S 26 36 19 11 o s
Mean 3 6 26 35 i8 12 [}
b 3 91 6 3.2- 5.3 1 7 51 . 36 5 -~ [o] o s
5.3- 7.4 5 15 31 41 8 [} 0 s
Mean 3 11 41 39
c 1 47 52 8.2- 8.9 1 4 13 29 20 33 o s
8.9-10.3 1 5 13 30 19 14 18 $
Mean 1 5 13 29 20 20 12
d 1 64 -~ 35 - 10.3-11.8 - 2 7o 2ememeas 16 - = 39= 24 -8 . 10- %
11.8-13.0 1 2 21 62 8 o 8
13.0-13.5 1 1 9 44 28 17 0 S
13.5-14.9 0 2 14 40 33 11 o s
Mean 1 2 15 47 23 9 3
e 1 49 S0 14.9-17.0 Y 2 11 36 22 16 12 $
a&b 3 81 16 Mean 3 9 35 37 11 ] 0
c&d 1 58 41 Mean 1 3 15 40 22 13 6
c-e 1 55 44 Mean 1 3 14 38 22 14 8

a-e 2 67 31 Mean 2 s 23 39 17 10 4
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NO 69 SW 2

Surface level c#120m
Water not struck
Section and pit

June 1989
LOG

Geological
classification

Flow-till

Dalradian

6018 9242 Finzean

Lithology

Soil, humic clay with large
angular clasts

'Clayey' sandy gravel; very
stiff, cryoturbated at the top,
traces of cross-stratification
below 1.0m depth; passing down
into massive sandy diamicton
below 2.6m

Gravel: cobble with fine and
coarse; some angular boulders up
to 90cm at 2.4m depth. Angular
to subrounded, pink granite,
felsite, fine-grained amphibolite
and porphyritic felsite

Sand: coarse with medium and
fine, angular granite

Fines: silt and clay, binding
deposit. Moderate yellowish

brown (10YR 5/4) to 2:6m; light --

to moderate brown (5YR 5/6-U4/4)
from 2.6m to 3.8m depth

Semipelitic schist, decomposed to
micaceous, silty clayey sand;
iron stain. Moderate olive brown

(5Y 4/4)
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Overburden 0.3m
Mineral II 4.6m
Bedrock 0.7m+

Thickness Depth

m m
0.3 0.3
4.6 4.9

0.7+ 5.6




NO 69 SW 2

Grading

Mean for Deposit Depth below

percentages surface (m)

Fines Sand Gravel

from to

_ percentages

Fines Sand

Gravel

=1/16 +1/16-1/4 +1/4-1 +1-4

+4-16 +16-64

+64 om

16 56 28 0.3~ 4.9

16 10 17 29

11 ]

12
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NO 69 SW 3 6041 9031 . Bogmore Sand Pit

Surface level c+184m Overburden 0.1m
Water not struck : : Mineral I1I'5.4m
Section and pit Bedrock 0.5m+
June 1989
LOG
Geological Lithology ' Thickness Depth
classification
m m

Soil; humic, sandy ) 0.1 0.1

Caledonian Sandy gravel (granite gruss) 5.4 5.5

Gravel: fine with some coarse,
angular fragments of :
coarse-grained, pale pink and
white megacrystic granite

Sand: mainly coarse, angular,
granite, quartz and feldspar
Fines: clay minerals, formed of
decomposed feldspar and mica.
Several cross-cutting veins of
aplite decomposed to grey clay

Granite, hard, fresh, 0.5+ 6.0
coarse-grained, white and pink
granite; patches of decomposed

material
Grading
i
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Pines Sand Gravel
“from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
7 50 43 0.1- 5.5 7 6 14 30 35 8 °
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NO 69 SW 4 6056 9124 East of Burn of Curbay

Surface level c#122m Overburden 0.2m

Water not struck Mineral I 1.5m
Section and pit Waste O.1m
June 1989 Mineral I 1.6m+
LOG
Geological Lithology ' Thickness Depth
classification
m m

Soil; sandy, pebbly and humic 0.2 0.2
Morainic drift ' a Gravel; poorly sorted,. 1.5 1.7

clast-supported, clay-bound at the

top -

Gravel: cobble with coarse and
fine; some boulders up to 60cm;
subrounded to angular, medium and
fine-grained pink granite and -
occasional felsite

Sand: coarse and medium, in
cross-bedded units 0.3m thick;
angular, sharp, quartz and
feldspar

Fines: silt and clay,
disseminated. Iron stain below
0.4m, dark yellowish orange

(10YR 6/6)

Silt, sandy, micaceous, laminated, 0.1 1.8
light brown (5YR 6/4) to pale
yellowish brown (10YR 6/2)

b Sandy gravel; poorly stratified 1.6+ 3.4
to massive below 2.5m ‘
Gravel: fine and coarse with
cobble, boulders up to 90cm;
angular, coarse, medium and
fine-grained pink granite

Sand: coarse and medium, angular
to subangular quartz, feldspar and
granite ‘
Fines: silt, disseminated, light
brown (5YR 5/4)

Pit abandoned owing to

obstruction. Large boulders of
felsitic porphyry at bottom of pit

38




NO 69 SW &4

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 2 a1 57 0.2- 1.7 2 1 18 22 8 1 38
b 4 13 4 1.8- 3.4 4 9 21 25 18 17’ 6

asb 3 48 49 Mean 3 5 19 24 13 . 14 22
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NO 69 SW 5 6166 9278 Boghead
Surface lévél c+113m : Overburden 0.5m
Water struck at c#111.3m Mineral I 1.5m+
Pit .
June 1989
LOG
Geological Lithology . Thickness Depth
~classification -
. m m
Made ground, silty loam 0.5 0.5
Alluvium 'Clayey' pebbly sand, with 1.5+ 2.0
horizontal stratification :
Gravel: fine, subrounded to
subangular, granite, schist and
- psammite; some vein-quartz and
semipelite
Sand: coarse, with medium and
some fine, angular to
subangular, quartz and feldspar,
with some lithic grains
Fines: silt and clay,
disseminated; light olive grey
(5Y 5/2) to light olive brown
(5Y 5/5)
Pit collapsing below the water
table, still in sand and gravel
Grading
_ Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand ) Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
14 )Y 15 0.5- 2.0 14 11 24 36 13 2 /]

4o




"NO 69 SW 6 6105 9120

Surface level c+124m
Water not struck
Section and pit

June 1989

LOG

Geological
classification

Glacial sand
and gravel
(Esker)

Till

Lithology

Soil, sandy and pebbly;
scattered granite boulders

Cobble gravel; clast-supported,
cross-stratification dipping at
high angles towards the flanks
of the ridge .
Gravel: cobble, coarse and .
fine, poorly sorted; boulders
of granite up to 60cm. Mainly
rounded to well-rounded with
some subangular; coarse, medium
and fine-grained pink, white
and red granite, sparse
quartzite. A bed of manganese
stained gravel below 4.6m

Sand: coarse with some medium,
angular to subangular, quartz,
feldspar and granite; mainly
clean and sharp

Fines: silt and clay,
disseminated; binding the
deposit, especially in the top
1.0m. Greyish orange

(10YR 7/4) to 2.2m, yellowish
brown (10YR 5/2) towards the
base

Diamicton, clayey, firm, poorly
stratified. Abundant angular
blocks and subangular boulders
of granite. Mottled light
brown (5YR 5/6) and pale
yellowish brown (10YR 6/2)

41

South West of Easter Clune

Overburden 0.3m
Mineral I 4.7m
Waste 1.6m+

Thickness Depth

m m
0.3 0.3
4.7 . 5.0
1.6+ 6.6



NO 69 SW 6

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Pines Sand Gravel
from to - =1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
2 3 67 0.3- 2.2 2 1 5 26 14 25 . 27
2.2- 4.0 1 2 17 15 15 18 32
4.0- 5.0 3 1 . 6 18 15 15 42
Mean 2 1 10 20 15 20 32
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NO 69 SW 7 6118 9121

Surface level c+118m
Water not struck

South of Easter Clune

Waste 1.5mv
?7Bedrock 0O.1m+

Pit
June 1989

LOG

Geological
classification

Morainic drift

? Caledonian

Lithology Thickness Depth

Soil; humic, sandy; angular 0.2 0.2
blocks of granite up to 1.0m -

Diamicton; sandy and silty, 1.3 . 1.5
unstratified. Abundant angular

blocks, boulders and cobbles of

coarse-grained granite. Light

brown (5YR 5/6)

Granite; fresh, angular blocks 0.1+ 1.6
of coarse-grained, pegmatic
grey-pink granite

Pit abandoned on large angular
granite blocks
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NO 69 SW 8

Surface -level c#+125m
Water not struck
Pit -

June 1989

LOG

' Geological
classification

Glacial sand
and gravel
(Esker)

6113 9100 . Wood of Easter Clune

Lithology

Soil, humic

a Gravel, clast-supported,
becoming more sandy below 1.5m
Gravel: coarse and cobble, with
some fine; some subangular
boulders up to 50cm. Mainly
subangular; coarse, medium

and fine-grained red and pink
granite, sparse felsite

Sand: mainly coarse, subangular

“ %5 ‘angular, quartz, feldspar and

granite

Fines: silt and iron stain,
disseminated, dark yellowish
orange (10YR 6/6)

b Pebbly sand

Gravel: fine with some coarse,
rounded to subangular, medium and
fine-grained red, pink and white
granite, some- felsite and sparse
fine-grained basic rock

Sand: coarse with medium,
subangular quartz and feldspar,
with some granite

Fines: silt, disseminated, light
brown (5YR 6/4)

Pit abandoned, sand and gravel
collapsing in from the sides

4y

Overburden 0.1m

Mineral 1

>‘Thickness

m
0.1

2.0

2.5+

4 . Sm+

Depth

4.6



NO 69 SW 8

Grading

Mean for Deposit Depth below

percentages surface (m)

FPines Sand Gravel

percentages

FPines Sand

Gravel

+64 mm

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64
a 1 37 62 0.1- 2.1 1 1 12 24 14 - 25 23
b 2 74 24 2.1- 4.6 2 trace 24 50 17 7 ]
a&b 1 58 41 Mean 1 1 18 39 16 15 10
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NO 69 SW 9 6210 9184 East of Ordie

Surface level c+103m Overburden 0.4m

Water struck at c+100.8m . Mineral I 5.0m
250mm percussion Waste 0.6m
June 1989 . ' ) Bedrock  O.4m+
LOG
Geological - Lithology ) Thickness Depth
classification ’
m .. m

Soil, humic and clayey - 0.4 0.4

Alluvium a Gravel - 1.5 1.9

Gravel: coarse with cobble and
fine, subrounded to subangular,
medium and fine-grained red and
pink granite

Sand: coarse with medium, angular
to subangular, quartz and
feldspar

Fines: silt and iron stain,
disseminated, -binding the top of
the deposit, orange brown

Fluvioglacial b Sandy gravel; thin beds of 3.5 5.4

sand and gravel cobbles at 2.9m and 3.6m
Gravel: fine with coarse and
cobble, rounded to angular,
coarse, medium and fine-grained
red and pink granite, with some
felsite, grey psammite and vein-
quartz; sparse gabbro and
semipelite. Abundant fragments
of decomposed granite from 4.5m
to 4.7m
Sand: coarse with medium, angular
to subangular quartz, some
feldspar, lithic grains and
hydrolyzed mica
Fines: silt and clay,
disseminated, moderate reddish
brown (10YR 4/6) to moderate
reddish orange (10R 5/6) above ¢
4.5m; moderate yellowish brown
(10YR 5/4); binding deposit from
4.5m to 5.4m

? Till Diamicton, with a matrix of silty 0.6 6.0
and clayey granite sand. Angular '
clasts, mainly of granite;
abundant grains of hydrolyzed
mica. Dark yellowish brown
(10YR 4/2)
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Caledonian

Granite, decomposed to clayey 0.4+ 6.4
angular granite sand. Mainly
pinkish grey (S5YR 8/1) to white"
(N9); becoming moderate yellowish
brown (10YR 5/4) with depth
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Pines Sand Gravel Pines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1  +1-4 +4-16 +16-64 +64 mm
a 3 30 67 0.4~ 1.9 3 3 10 17 11 37 19
b 4 60 36 1.9- 2.9 6 6 19 32 18 12 7 s
2.9- 4.5 4 4 24 39 19 10 $
4.5- 5.4 3 4 15 34 17 25 8
Mean 4 5 20 35 18 9
agb 4 51 45 Mean 4 4 17 30 16 17 12
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NO 69 SW 10 -

Surface level c#107m

6261 9159

Water struck at c+104.1m

Section and pit
June 1989

LOG

Geological
classification

-Caledonian

Grading

Mean for Deposit

per;entages

Fines Sand Gravel

Lithology

South of Ennochie

Soil, with angular granite

fragments

a Pebbly sand (granite gruss)
Gravel: fine angular fragments
of coarse-grained granite
Sand: mainly coarse, angular,
granite, quartz and feldspar
Fines: silt and clay minerals

formed of decomposed feldspar and

mica. Greyish red (10R 4/2) to
moderate brown (5YR 3/4)

Pit collapsing below water table

Depth below

surface (m)

from to

percentages’

Overburden 0.3m
Mineral II 3.0m+

Thickness Depth

0.3 0.3

3.0+ 3.3

Fines Sand

Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4

+4-16 +16-64 +64 mm

0.3- 3.3

21 * trace 0
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NO 69 SW 11 6250 9107 Moss of Powlair

Surface level c+108m Overburden 0.8m
Water struck at ¢+105.2m Mineral I 2.0m
Pit '
June 1989
LOG
Geological Lithology , Thickness D
classification :
m
Soil; humic and sandy; scattered _ 0.3

angular boulders up to 60cm

Morainic drift Diamicton; sandy, poorly developed 0.5
stratification. Abundant rounded
to subangular cobbles and
boulders, mainly granite.
Moderate yellowish brown to
greyish orange (10YR 5/4-7/4)

Sandy gravel; well developed 2.0+
subhorizontal bedding, iron and
manganese stained above 1.2m
Gravel: coarse with fine and
cobble, some boulders up to 20cm
below 1.9m; rounded to subrounded,
medium to coarse-grained white and
pink granite, with some psammite,
quartzite, vein-quartz; sparse
acid volcanic rock and pegmatite
Sand: coarse with medium,
subangular to angular, quartz and
some feldspar; clean, sharp

Fines: iron and manganese staining
towards the top. Silt and clay,
disseminated, pale yellowish brown
(10YR 6/2) below 1.9m depth

Pit collapsing below the water
table, still in sand and gravel

49

+

epth

0.3

0.8

2.8"



NO 69 Sw 11

Grading

Mean for Deposit Depth below

percentages surface (m)

percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
3 so 47 0.8- 1.9 1 19 33 12 20 14
1.9- 2.8 1 16 34 13 17 15
Mean 1 18 31 13 19 15
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NO 69 SW 12 6286 9179 South East of Ennochie

Surface level c+98m Waste 1.9m+
Water struck at ¢+96.3m
Pit
June 1989
LOG
Geological . Lithology Thickness Depth
classification :
m m

Soil, humic 0.3 0.3

Alluvial fan Clay: silty, stiff, sparse 0.6 0.9

boulders; sandy below 0.6m depth.
Mottled light olive grey (5Y 6/1)
and light brown (5YR 5/6)

Clay; gravelly and silty, 1.0+ 1.9
horizontally bedded. Rounded to

well-rounded clasts, chiefly of

medium-grained red granite; some

psammite. Olive grey (5Y 3/2) to

greyish green (10GY 5/2)

Pit collapsing below water table;

still in gravelly clay alluvial
- deposit
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NO 69 SW 13ﬂ

Surface level c+99m

6320 9139 South West of Balblythe

Water struck at c+96.3m

Pit .
June 1989

LOG

Geological
classification

Alluvial fan

?7 Flow-till

Lithoiogy

Soil, sandy and humic

Silty loam; sandy and clayey,
soft, friable. Moderate yellowish
brown (10YR 5/4). Scattered
subangular boulders of granite

Sandy gravel, becoming more sandy
with depth to 2.5m; subhorizontal
stratification marked by iron and
manganese pans at 1.1m and 1.3m
depth - o

Gravel: coarse with cobble and
fine, rounded to well-rounded,
coarse and medium-grained pink,
red and white granite. Abundant
rounded boulders up to 20cm

Sand: mainly coarse, subangular
quartz and felspar

Fines: silt and clay,
disseminated, binding top of
deposit and as thin beds of silty
clay from 2.9m. Light brown

(5YR 5/6) to moderate yellowish
brown (10YR-5/4) to 2.5m, pale
yellowish brown (10YR 6/2) below

Clay, sandy, silty, stiff, pale
yellowish brown (10YR 6/2)

Pit collapsing below water table
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Overburden 0.9m
Mineral I 2.1m
Waste O0.1m+

Thickness Depth

m m
0.4 0.4
0.5 0.9
2.1 3.0
0.1+ 3.1




NO 69 SW 13

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

5 51 44 0.9- 2.5 4 4 18 25 9 28 12
2.5- 3.0 11 20 35 10 17 o] S
Mean S 19 28 9 26 9
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NO 69 SW 14

Surface level c+113m
Water not strqck

Pit

May 1989

LOG

Geological
classification

Morainic drift

Grading

Mean for Deposit

percentages

Fines Sand Gravel

surface (m)

from to

6322 9069 West of Cuttie's Wood
Overburden O.
Mineral I 2.

Lithology
m

Soil, humic 0.2

Boulder and cobble gravel, 2.6+
horizontally bedded

Gravel: cobble with fine and
coarse; abundant subangular and
well-rounded boulders of
coarse-grained pink granite up to
70cm. Mainly rounded to well-
rounded granite, occasional
felsite )
Sand:—mainly-coarse, binding
clasts, angular to subangular;
quartz, feldspar and granite -
Fines: iron stain to 1.2m; silt,
disseminated, moderate brown

(5YR 4/4)

Pit terminated,
in from the sides

gravel collapsing

Depth below

percentages

Fines Sand Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

0.2- 2.8 2 1 7 20 14 15 41
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2m
6m+

Thickness Depth

0.2
2.8




NO 69 SW 15

Surface level c#+112m
Water not struck

Pit

June 1989

LOG

Geological
classification

" Alluvial fan

6294 9080 N.W. of Ord of Cuttieshillock

Overburden 0.3m

Mineral I
Waste
Mineral 1

Lithology - Thickness
m

Soil, sandy 0.3

‘a 'Clayey’' sandy gravel, becoming 0.6

less pebbly with depth

Gravel: fine with coarse, rounded
to subangular, mainly
medium-grained pink granite, some
coarse-grained granite )
Sand: medium and coarse with fine,
quartz with feldspar and some
granite

Fines: silt, disseminated, dark
yellowish orange (10YR 6/6)

Silt, sandy, firm; pale yellowish 0.4
brown (10YR 6/2) to light brown

~ (5YR 6/4); passing down into olive

grey and light olive grey
(5Y 3/2- 5/2) clayey silt with

‘carbonaceous grains. - Scattered

pebbles and charcoal fragments
(? palaeosol) from 1.2m to 1.3m

b Gravel, silty, firm; 1.4+
horizontally bedded, in units up
to 50cm thick

Gravel: coarse with cobble and
fine, well-rounded to rounded,
medium and fine-grained pink
granite, with some felsite,
semipelite and pegmatite

Sand: coarse with medium,
subangular to angular, mainly
quartz and feldspar, some coarse
granite

Fines: silt and clay,
disseminated, pale yellowish brown
(10YR 6/2) to light olive grey

(5Y 6/1). Thin partings of olive
grey silt with charcoal grains
above 2.1m; beds of varigated
light brown (5YR 6/4), strong
orange and yellowish grey (5Y 7/2)
sandy silt, below 2.3m
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0.6m
0.4m
1.4%m+

Depth

0.3
0.9

2.7



Grading

Mean for Deposit

Pit terminated, sand and gravel
collapsing in from the sides

Depth below

percentages surface (m) percentages
Pines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 ° +64 mm
a 10 60 30 0.3- 0.9 10 16 23 21 18 12 o
b 4 43 53 1.3- 2.7 - 4 ’ 3 14 26 15 22 16
a&b 6 48 46 Mean 6 7 16 25 16 19 11
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NO 69 SW 16 6341 9013 Ord of Cuttieshillock

Surface level c+133m Overburden 0.3m
Water not struck Mineral I 4.2m+
Pit
May 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, humic, pebbly 0.3 0.3
Glacial sand a Gravel; clay-bound to 0.7m; 1.2 1.5
and gravel cleaner, iron stained, with well-
(Esker) developed low-angle tabular cross-

. bedding dipping towards the flanks
of the ridge from 0.7m to 1.5m
Gravel: cobble, with some coarse
and fine, fines downwards;
subrounded, mainly coarse-grained
pink granite, with some felsite,
felsitic porphyry and psammite,
sparse amphibolite
Sand: mainly coarse, subangular,
granite, quartz and feldspar
Fines: iron stain, moderate brown

(5YR 3/4)

b Sandy gravel, becoming more 3.0+ 4.5
pebbly below 3.9m

Gravel: fine with coarse and some
cobble, subrounded coarse-grained
pink granite, sparse grey granite
and felsite

Sand: coarse with medium,
subangular feldspar and quartz;
clean, sharp

Fines: silt, little,
diesseminated, light brown

(5YR 5/6)

Pit terminated, sand and gravel
collapsing in from the sides
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NO 69 SW 16

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Pines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4~1 +1-4 +4-16 +16-64 +64 mm
a 1 33 66 0.3- 1.5 1 trace 9 24 9 13 44
b 2 73 25 1.5- 3.9 2 1 30 50 11 6 [+}
3.9- 4.5 1 1 15 25 17 21 20
Mean 2 1 27 45 12 9 4
a&b 1 63 36 Mean 1 1 22 40 11 10 15
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NO 69 SwW 17

Surface level c+128m
Water not struck

Pit

May 1989

LOG ’

Geological
classification

Morainic drift

Caledonian

6342 9025 W. of Ord

Lithology

Soil; humic, large subangular
boulders of granite

Diamicton, clayey and silty,
friable. Abundant angular and
rounded cobbles and boulders of
coarse-grained pink granite, grey
granite and felsite, up to 80cm;
passing down into clay-bound sandy
boulder gravel with fewer cobbles
below 1.3m; occasional tabular
metamorphic clasts. Greyish
orange to moderate yellowish brown

(10YR 7/4-5/4)

Granite; boulders and angular
blocks

Digger scraping on interlocking
blocks of granite in base of pit
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of Cuttieshillock

Waste 1.5m
Bedrock O.lm+

Thickness Depth

0.3 0.3
1.2 1.5
0.1+ 1.6




NO 69 SW 18

Surface level c+105m

Water not struck
Pit

May 1989

LOG

Geological
classification

Morainic drift

6356 9114 South of Balblythe

Lithology

Soil, sandy and humic

Gravel; becoming cleaner with
depth, well sorted, bedded
Gravel: coarse and fine, some
cobble up to 30cm; subrounded to
subangular, coarse and
fine-grained pink granite, with
some felsite, semipelite and
psammite

Sand: mainly coarse, subangular
quartz and feldspar

Fines: silt, disseminated,
moderate brown (5YR 3/4)

Diamicton, passing laterally into
boulder gravel; clasts mainly
subangular to subrounded boulders
of coarse and fine-grained pink
granite up to 60cm; some felsite
and sparse amphibolite. Matrix of
silty, clayey, coarse sand;
moderate yellowish brown

(10YR 5/4)

Digger scraping on boulders or
bedrock, no sample recovery
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Overburden 0.3m
Mineral I 1.0m
Waste 0.9m+

Thickness Depth

m m
0.3 A 0.3
1.0 1.3
0.9+ 2.2



NO 69 SW 18

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
2 42 56 0.3-1.3 2 1 9 32 21 26 9
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NO 69 SW 19 6372 9185

Surface level c+93m
Water struck at c+89.6m
250mm percussion

Balblythe

June 1989

LOG

Geological Lithology

classification
Soil, loamy

Alluvium " a Gravel

(Terrace) Gravel: coarse and fine, with some
cobble, mainly granite, psammite
and semipelite
Sand: mainly coarse, subangular
quartz and feldspar
Fines: silt, disseminated and as
parting of silty clay at 1.7m
depth; moderate brown (5YR 4/4)

Flow-till b 'Clayey' pebbly sand, with a
bed. of silty sand from 3.0m to
3.5m
Gravel: fine, subrounded, mainly
decomposed granite .
Sand: medium and coarse, with
fine, angular granite, quartz and
feldspar
Fines: silt and clay, binding
deposit, greyish orange pink
(5YR 7/2)

Caledonian Granite, decomposed to coarse

angular sand; partly kaolinised

below 6.3m

Granite, fresh, pale pink and
grey mesogranite

62

Overburden O.4m
Mineral I 1.7m
Mineral II 4.0m
Bedrock 0.5m+

Thickness Depth

m m
0.4 0.4 -

1.7 2.1

4.0 6.1

0.2 6.3

0.3+ 6.6



NO 69 SW 19

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Pines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 4 45 51 0.4- 2.1 4 3 12 30 18 25 8
b 13 80 7 2.1- 3.5 12 17 29 34 o] o 8
3.5- 6.1 14 17 33 30 (o] o s
Mean 13 17 32 31 trace ]
a&b 11 68 21 Mean 11 13 26 29 10 8 3




NO 69 SW 20

Surface level c+96m

6349 9209 Little Ennochie

Water struck at c+92.9m

250mm percussion

June 1989

LOG

Geological
classification

Alluvium
(Terrace)

Flow-till

Fluvioglacial
sand and gravel

? Till

Lithology

Soil, pebbly and sandy

a Sandy gravel; more pebbly below
2.0m

Gravel: coarse with cobble and
fine, well-rounded to subangular,
medium and coarse-grained red and
pink granite, sparse psammite,
semipelite and gneiss

Sand: coarse and medium, angular
to--subangular, -quartz-and- - :
feldspar, some granite

Fines: silt, disseminated, light
brown (5YR 5/6) to moderate
yellowish brown (10YR 5/4)

Diamicton, silty and sandy;
angular clasts of porphyritic red
granite, psammite and felsite.
Light brown (5YR 5/6) to moderate
yellowish brown (10YR 5/4)

b Sandy gravel; less pebbly below
5.4m

Gravel: fine with coarse, angular
medium-grained pink and red
granite, psammite, psammitic grit
and felsite; some semipelite,
vein-quartz, gabbro and fine-
grained basic rock

Sand: coarse with medium, angular
to subangular, sharp, quartz, with
some feldspar and granite

Fines: silt and clay,
disseminated, pale yellowish brown
(10YR 6/2)

Silty clay, firm. Scattered
angular clasts of granite, felsite
and fine-grained basic rock.
Moderate yellowish brown

(10YR 5/4)

6l

Overburden 0.3m

Mineral 1
Waste
Mineral I
Waste

Thickness
m
0.3
3.4

1.2

1.5

1.1+

3.4m -

1.2m
1.5m
1.1m+

Depth

0.3

3.7

k.9

6.4

7.5



Grading

Mean for Deposit

Borehole terminated, owing to slow
progress

Depth below

percentages surface (m) percentages
Fines Sand Gravel FPines Sand -’ Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 2 50 48 0.3- 2.4 2 26 22 11 18 18
2.4- 3.7 2 17 27 12 23 17 S
Mean 2 3 22 25 11 20 17
b 6 70 24 4.9- 6.1 6 22 42 14 11 S
6.1- 6. 27 40 18 $
Mean 23 42 15
a&b 3 56 41 Mean 3 4 22 30 12 17 12
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West of Dalbreck

Overburden 0.3m
Mineral I 4.2m

NO 69 SW 21 6480 9149

Surface level c+89m

Water struck at c¢+87.2m

250mm percussion

June 1989

LOG

Geological Lithology

classification
Soil, loam with granite cobbles

Alluvium a Sandy gravel, in two

(Terrace) fining-downwards cycles; a laye
of boulders at 3.0m ] :
Gravel: coarse with fine and some
cobble, pink and grey granite,
with some hornblende schist,
marble, aplogranite and psammite
Sand: mainly coarse, quartz,
feldspar and granite
Fines: silt, disseminated, light

i brown (S5YR 5/6)

? Till Clay, silty; with fine angular
clasts. Greyish orange pink
(5YR 7/2)

Fluvioglacial b Sandy gravel, with a bed of

sand and gravel

sandy clay from 8.5m to 8.7m
Gravel: fine, with coarse and some
cobble, subrounded; mainly
coarse~-grained megacrystic pink
granite, some porphyritic
aplogranite; angular clasts of
lamprophyre from 5.0m to 6.7m
Sand: coarse with medium, quartz
and feldspar

Fines: silt and clay, with some
mica, mainly disseminated; several
thin beds of silty clay from 5.0m
to 5.4m. Light brown (5YR 5/6)

Till Clay, gritty, moderate brown
(S5YR 4/H)
_ Caledonian Granite, decomposed

Granite, megacrystic, fresh
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Waste 0.5m
Mineral I 3.9m
Waste 0.3m
Bedrock 0.6m+
Thickness. Depth
m m
0.3 0.3
4.2 4.5
0.5 5.0
3.9 8.9
0.3 9.2
0.5 9.7
0.1+ 9.8




NO 69 SW 21

Crading

a&b

Mean for Deposit Depth below
percentages surface (o) percentages
Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
2 51 47 0.3- 1.2 4 4 15 23 14 24 16
1.2- 1.8 2 3 20 37 15 23 ]
1.8- 3.9 0 3 16 28 19 20 14 S
3.9- 4.5 7 9 18 37 20 9 o s
Mean 2 4 17 30 17 20 10
6 65 29 5.0- 6.7 6 8 19 34 16 9 8 s
6.7- 7.7 5 7 26 32 18 12 0 $
7.7- 8.9 6 9 28 38 16 3 [+] S
Mean 6 8 23 34 17 4
4 58 L Mean 4 6 20 32 17 14 7

67




NO 69 SW 22 6488 9074 N.E. of Woodside Cottage

Surface level c#+92m
Water not struck

Pit .

May 1989

LOG -

Geological Lithology

classification
Soil; silty, humic

Till Diamicton: sandy; firm in top
0.3m, friable below. Rounded to
subangular clasts, chiefly cobbles
of medium and fine-grained
granite, some psammite.
Iron stained, becoming pale
yellowish brown (10YR 6/2) with
depth

Caledonian ’ Granite, decomposed. Angular

fragments of medium-grained pale
pink granite in a matrix of light
brown (5YR 6/4) to moderate orange
pink (5YR 8/U4) clayey gruss
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Waste 1.0m
Bedrock 0.2m+

Thickness Depth

m m
0.3 0.3
0.8 1.1
0.2+ 1.3 —




NO 69 SW 23 6488 9259 North of Waulkmill

Surface level c+102m Overburden 0.1m
Water not struck Mineral I 1.4m
Pit Waste 1.1m+
May 1989
LOG
Geological Lithology Thickness Depth
classification . . :
m m
Soil, with abundant boulders 0.1 0.1
Glacial sand Cobble gravel; imbricated, 1.4 1.5
and gravel clast-supported; abundant
(Esker) subangular boulders of banded
psammite and psammitic gneiss up
to 1.2m :

Gravel: coarse and cobble with
fine, subangular, banded psammite,
gneiss, medium-grained aplogranite
and porphyry; some felsite and
pink granite )

Sand: -coarse with medium, dirty,
angular to subangular, quartz,
feldspar and pelite '
Fines: silt, disseminated, binding
deposit, moderate yellowish brown
(10YR 5/4). Iron pan in the top
1.0m .

Till ’ Diamicton, clayey and sandy, ' 1.1+ 2.6 -
stiff. Subangular and subrounded
clasts of metabasic rock,
psamnite, felsite and semipelite.
Light brown (5YR 6/4)

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

3 23 74 0.1- 1.5 3 2 9 12 15 30 29
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NO 69 SW 24

Surface level c+108m
Water not struck
Section and pit

May 1989

LOG

Geological
classification

Glacial sand
and gravel
(Esker)

6453 9270 Waulkmill

Lithology

Soil, sandy and pebbly

a 'Clayey' gravel, cut by a
channel 1.0m deep, filled with
coarse sand

Gravel: coarse with fine and
cobble, clast-supported, rounded
to well-rounded, banded psammite,
porphyry, felsite and semipelite,
sparse pink granite _
Sand: coarse and medium, angular,

quartz,~feldspar- and metamorphic - --

rock

Fines: clay and silt, binding the
top 1.5m. Moderate yellowish
brown (10YR 5/4)

b Gravel; imbricated, open-work
Gravel: coarse with fine and .
cobble, rounded, psammite, with
felsite; granite and schist

Sand: coarse with medium, angular,
quartz, feldspar and metamorphic
rock

Fines: silt, disseminated, pale
"brown (5YR 5/2)

Pit terminated, gravel collapsing

in frqm the sides

Overburden 0.1m

Mineral 1

Thickness
m
0.1

2.3

2.2+

4.5m+

Depth

0.1
2.4

4.6



NO 69 SW 24

Grading

a&b

Mean for Deposit Depth below
percentages surface (m) percentages
Pines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
17 17 66 0.1- 2.4 17 2 7 8 17 .33 16
2 24 74 2.4~ 4.6 2 2 9 13 20 40 14
10 20 70 Mean 10 2 8 10 18 37 15
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NO 69 SW 25 6436 9287 North of Feughside Inn
Surface level c+117m Overburden O.4m
Water not struck Mineral I 3.2m+
Section and pit
May 1989
LOG
Geological Lithology Thickness Depth
classification
m m
Soil, sandy, pebbly 0.4 0.4
Glacial sand Gravel, interbedded with lenses of 3.2+ 3.6
and gravel pebbly sand up to 0.3m thick, to
{Esker) 1.9m depth
Gravel: coarse and cobble, with
fine, well-rounded to subangular,
psammite, psammitic grit and
felsite; some fine and
medium-grained pink granite,
granodiorite and decomposed
-semipelitic -schist . —
Sand: coarse and medium,
subangular, quartz, feldspar and
metamorphic rock
Fines: silt and clay,
disseminated, binding top 1.0m.
Moderate yellowish brown
(10YR 5/4) to 1.9m, dark yellowish
brown (10YR 4/3) towards the base
Digger scraping on large boulders
at the base of the pit
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Pines sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
2 26 72 0.4~ 1.9 1 . 6 . 9 13 34 36
1.9- 3.6 2 2 15 16 13 34 18
Mean ’ 2 2 11 13 13 33 26
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NO 69 SW 26 6405 9246 West of Feughside Inn

Surface level c#+#93m Overburden 0.l4m
Water not struck Mineral I 1.5m
250mm percussion Waste 2.3m+
June 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, pebbly and silty 0.4 0.4
Alluvium 'Clayey' sandy gravel 1.5 1.9
(Terrace) Gravel: fine and coarse, some

large cobbles (not sampled),
subangular, psammitic grit,
calc-silicate and hornblende
schist, sparse granite

Sand: coarse and medium, quartz
and feldspar

Fines: silt and clay,
disseminated, moderate brown

(S5YR 4/4)

Till Diamicton, sandy, stiff. Angular 2.3+ 4.2
to subangular clasts of psammite,
semipelite, hornblende schist and
some red granite. Moderate
yellowish brown (10YR 5/4)

Borehole abandoned owing to slow

progress
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
A}
Pines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
19 58 23 0.4- 1.9 19 12 23 23 15 8 o
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NO 69 SW 27 6368 9308 East Tillygarmond
Surface level c+116m Overburden 0.1m
Water not struck Mineral 1 2.6m+
Section and pit
June 1989
LOG
Geological Lithology Thickness Depth
classification
m m
Soil, with abundant boulders 0.1 0.1
Glacial sand Boulder gravel; poorly sorted, 2.6+ 2.7
and gravel clast-supported, becoming more
(Esker) - sandy below 1.5m
Gravel: coarse with cobble and
some fine, rounded to angular;
psammite, semipelite, semipelitic
gneiss, decomposed semipelitic
schist; some pink microgranite and
felsitic porphyry
=: Sand: medium, with coarse, and
fine, subangular quartz and lithic
grains
Fines: silt and clay,
disseminated; moderate yellowish
brown (10YR 5/4)
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
FPines Sand Gravel Fi(nes Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
5 26 69 0.1- 2.7 5 6 7 8 41 20
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NO 69 SE 1 6576 9224 Castlehill
Surface level c+86m Overburden 0.3m
Water struck at c¢+83.7m Mineral I 2.3m+
Pit
June 1989
LOG
Geological Lithology Thickness Depth
classification
o m
Soil, pebbly 0.3 0.3
Fluvioglacial Gravel; well-developed horizontal 2.3+ 2.6
sand and gravel stratification
Gravel: coarse with cobble and
fine, rounded to well-rounded,
medium and fine-grained pink and
white granite, some psammite,
felsite, quartzite and semipelite
Sqnd: mainly coarse, angular to
subangular, quartz and feldspar
Fines: silt and clay,
disseminated, light brown
(5YR 5/6)
Pit abandoned, in sand and gravel
below the water table
Grading
Mean for Deposit Depth below
percentages . surface (m) percentages
Fines Sand Gravel Fines ~ Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 am
1 42 57 0.3- 1.7 2 3 14 26 14 28 13
1.7- 2.6 1 13 28 17 29 12
Mean 1 2 14 26 15 30 12
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NO 69 SE 2

Surface level c+86m

6523 9133

Water struck at c+83.9m
250 and 200mm percussion

May 1989
LOG

Geological
classification

Alluvium
(Terrace)

Fluvioglacial
sand and gravel

Glaciolacustrine
deposits

Lithology

Soil; silty, humic

a Gravel

Gravel: coarse and fine, rounded
to subrounded, coarse-grained red
granite; some psammite, hornblende
schist and semipelite

Sand: coarse and medium,
subangular and subrounded, quartz
and feldspar

Fines: silt and clay, ©

disseminated, moderate brown

(5YR 4/4)

b Pebbly sand

Gravel: mainly fine, subangular,
granite and metamorphic rocks
Sand: coarse and medium,
subangular, quartz and feldspar;
some fine mica

Fines: silt, disseminated,
moderate to light brown

(5YR 4/L4-5/6)

Clay, silty, finely laminated.
Dark yellowish brown (10YR 4/2);
light brown (5YR 5/6) and light
grey (5Y 5/2) layers

Silty sand; interbedded with silty
clay; moderate brown (S5YR 4/4)

Clay, silty, interlaminated with
thin stringers of sand and fine
gravel. Light brown (5YR 5/6) and
light olive grey (5Y 5/2)

Pebbly sand, with some cobbles of
granite and metamorphic rocks

Clay, silty, laminated, light
brown (5YR 5/6)
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S.S.W. of Dalbreck

Overburden 0.2m
Mineral I 6.4m
Waste 1.7m
Mineral I 1.8m+

Thickness Depth

m ' m
0.2 0.2
1.8 2.0
4.6 6.6
0.2 6.8
0.4 7.2
0.8 8.0
0.2 8.2
0.1 8.3



Grading

Fluvioglacial c Gravel, becoming cleaner with 1.8+ 10.1
sand and gravel depth

Gravel: fine with coarse,
subangular; mainly medium-grained
red granite
Sand: coarse and medium,
subangular granite, quartz and
feldspar
Fines: silt and clay, disseminated
and as thin laminated partings;
especially above 8.5m
Borehole terminated owing to
obstruction

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 44 52 0.2- 1.5 4 4 20 24 27 21 [o]
1.5- 2.0 3 3 14 19 18 43 [o]
Mean 4 3 18 23 25 27 4]

4 86 10 2.0- 4.0 4 9 45 35 6 1 [+] S
4.0- 6.6 4 7 27 49 13 o] [+] S
Mean 4 8 35 43 10 trace o]

S 44 51 8.3- 8.5 14 9 23 24 26 4 (o] $
8.5-10.1 4 7 16 19 22 17 15 S
Mean 5 7 17 20 21 16 14

4 74 22 Mean 4 6 30 38 14 8 [+]

4 67 29 Mean 4 7 27 33 16 10 3
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NO 69 SE 3

Surface level c+85m

6514 9169 Dalbreck

Water struck at c+81.9m

Pit
May 1989

LOG

Geological
classification

Alluvium
(Terrace)

Till

Lithology

Soil,. sandy

Gravel, with crude bedding;
rounded granite boulders up to
30cm

Gravel: coarse with fine and
cobble, rounded to subrounded;
mainly coarse-grained pink
granite, some felsite and
granodiorite

Sand: medium and coarse, angular
granite, subangular quartz and
feldspar

Fines: silt, disseminated; iron
stain from 0.3 to 0.7m. Orange
brown

Diamicton, clayey and sandy,
stiff. Angular to subrounded
clasts of semipelite,
coarse-grained pink granite,
fine-grained basic rock and red
granite. Damp below 2.6m. Light
grey (5Y 5/2) to light olive brown
(5Y 5/6)

Pit terminated at water table
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Overburden 0.3m
Mineral I 2.0m
Waste 0.8m+

Thickness Depth '

m m
0.3 0.3
2.0 2.3
0.8+ 3.1




NO 69 SE 3

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines 8Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 °  +16-64 +64 mm
7 40 53 0.3- 2.3 7 4 14 22 13 27 13
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NO 69 SE 4 6514 9070 South West of Pitdelphin Farm
Surface levelc+102m Overburden 0.3m
Water not struck Mineral I 1.2m
Pit Waste 0.6m+
May 1989
LOG
Geological Lithology Thickness Depth
classification
) m m
Soil, sandy and pebbly 0.3 0.3
Fluvioglacial Gravel; crude horizonéal_ 1.2 1.5
sand and gravel stratification, iron pan from 0.3m
to 0.5m -
Gravel: coarse, with fine, some
cobbles up to 30cm; rounded to
subrounded, coarse-grained pink
granite and some medium-grained
granodiorite
Sand: medium and coarse,
subangular, granite, - quartz and -
feldspar
Fines: iron stain, disseminated,
orange brown
Till Diamicton, clayey and sandy, 0.6+ 2.1
stiff. Abundant cobbles and
boulders of medium and
fine-grained pink granite in .a
matrix of clay-bound granite sand.
Pale yellowish brown (10YR 6/2)
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
3 48 49 0.3- 1.5 3 3 23 ' 22 15 21 13
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NO 69 SE 5

Surface level c+105m
Water not struck

6553 9098

250 and 200mm percussion

May 1989
LOG

Geological
classification

Fluvioglacial
sand and gravel

Lithology

Soil, sandy

a Gravel, with cobbles up to 30cm
Gravel: cobble, fine and coarse,
subrounded to subangular,
coarse-grained granite, psammite,
amphibolite and semipelite

Sand: coarse with some medium,
subrounded, quartz and feldspar
Fines: clay, disseminated,
moderate brown (5YR 4/5)

b Sandy gravel, interbedded with
laminated silt at the top

Gravel: fine, with coarse and
cobble, rounded to tabular,
coarse-grained red granite

Sand: medium with coarse and some
fine, subangular quartz, feldspar
and mica i
Fines: silt, mainly disseminated,
light brown (5YR 5/6)

c Gravel

Gravel: mainly coarse and fine,
some cobble below 3.2m, rounded,
red porphyritic granite,
aplogranite and grey granite

Sand: coarse with medium, angular
to subrounded, quartz and feldspar
Fines: silt, disseminated,
moderate brown (S5YR 4/4)

d Sandy gravel; some cobbles up to
8cm

Gravel: coarse and fine, rounded
to subangular coarse-grained pink
and red granite, porphyritic
aplogranite and microgranite

Sand: medium and coarse, angular,
granite, quartz and feldspar
Fines: silt and mica,
disseminated, light brown

(5YR 5/6)
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Pitdelphin Farm}

Overburden O.1m
Mineral I 10.3m
Waste 0.2m
Mineral I 1.9m+

Thickness Depth

m . m
0.1 0.1
1.2 1.3
1.5 2.8
1.2 4.0
6.4  10.4



Silty sand, laminated, light olive 0.2 10.6
grey (10Y 6/2)

e Sandy gravel 1.9+ 12.5
Gravel: mainly fine, rounded, red

granite

Sand: medium and coarse, with some

fine, subrounded quartz, with some

feldspar -

Fines: silt and mica,

disseminated, moderate yellowish

brown (10YR 5/4)

Borehole terminated owing to slow

progress.
Grading
Mean for Deposit Depth below
percentages - surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 . +16-64 +64 mm
a 5 45 50 0.1- 1.3 S 1 15 29 17 16 17
b 5 56 39 1.3- 2.8 S 8 29 19 15 12 12
c 2 35 63 2.8- 3.2 2 3 18 19 25 33 o}
3.2- 4.0 2 1 10 22 19 32 14
Mean - 2 2 12 21 c21 33 9
d 3 67 30 4.0- 5.0 2 4 25 33 12 16
5.0- 6.2 5 S 28 26 13 16
6.2- 7.6 3 6 51 22 7 11
7.6- 9.0 3 4 31 28 10 6 18
9.0-10.4 3 4 23 43 13 - 14
Mean 3 4 32 31 11 12 7
e 4 63 33 10.6-12.5 4 11 28 24 24 9 0 ]
a&b 5 50 45 Mean 5 S 23 . 22 16 14 15
. a-c 4 47 49 Mean . 4 4 20 23 17 19 13
a-d 4 59 37 Mean 4 4 28 27 13 15 9

a-e 4 59 37 Mean 4 5 27 27 15 14 ]
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NO 69 SE 6

Surface level c+89m

- Water not struck

Section and pit

May 1989
LOG

Geological
classification

Glacial sand
and gravel
(Esker)

6549 9152 North of Pitdelphin Farm

Overburden 0.2m
Mineral I 8.2m+

Lithology To- _ Thickness Depth

m " m
Soil, sandy and pebbly 0.2 0.2
a Gravel; poorly stratified units 5.0 5.2

30cm thick, dipping off flanks of
ridge. A bed of subrounded

- boulders of granodiorite from 3.0m

to 3.2m

- Gravel: cobble and coarse with

some fine, subrounded to
subangular, semipelite, psammite,
calc-silicate, felsitic porphyry,
quartzite and purple lava; sparse
bleached medium-grained granite
Sand: medium and coarse, angular,
quartz, with some feldspar

Fines: silt and clay,
disseminated, concentrated in
sandy units. Manganese staining
from O.4m to 0.6m. Moderate brown
(5YR 4/4), becoming dusky yellow
(5Y 6/4) below 3.0m . o

b Pebbly sand; crude horizontal 3.2+
stratification

Gravel: mainly fine, subangular to

tabular, semipelite, psammite and

quartzite

Sand: coarse with medium, angular

quartz, with some feldspar

Fines: silt, disseminated,

moderate to dark yellowish brown

(10YR 5/4-4/2)

Pit terminated, sand and gravel
collapsing in from the sides
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NO 69 SE 6

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand' Gravel - Fines Sand Gravel
from to . -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 1 36 63 0.2- 3.0 20 18 | 10 24 24
3.0- 5.2 14 14 12 21 36
Mean 18 16 11 23 29
b 2 77 21 5.2- 8.4 2 4 25 48 17 4 o}
a&b 2 51 47 Mean 2 3 21 27 13" 16 i8
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NO 69 SE 7 6585 9154 Nofth East of Pitdelphin Farm

Surface level c#+85m ' Overburden O.l4m
Water not struck Mineral I 4.2m+
Section and pit
June 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, sandy 0.4 0.4
Glacial sand a 'Clayey' pebbly sand, in trough 2.7 3.1
and gravel cross-bedded units 50cm thick, a :
(Esker) granite boulder near the base

Gravel: fine, angular, metamorphic

rocks

Sand: fine and medium with some
coarse, angular, quartz, feldspar
and granite

Fines: silt and clay, as finely
laminated partings dipping off
flanks of ridge; light brown-
(5YR 5/5)

b Gravel, with tabular 1.5+ 4.6
cross-bedding, dipping at high :
angles of flanks of ridge

Gravel: cobble and coarse, with

some fine, rounded to well-

rounded, semipelite, semipelitic

gneiss, psammite and quartzite;

sparse pink and white granite,

vein-quartz and gabbro; some

angular boulders of felsite and

semipelite

Sand: coarse and medium, angular,

sharp; lithic grains and quartz,

some feldspar

Fines: silt and clay,

disseminated, moderate brown

(5YR 4/4); iron stained below 4.l4m

Pit terminated, sand and gravel
collapsing in from the sides
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NO 69 SE 7

Grading

a&b

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines 'sand Gravel
from to ~1/16 +1/16-1/4 +1/4-1 +1-4 +4~-16 +16-64 +64 mm
13 82 S 0.4- 3.1 13 33 33 16 S trace (o]
3 28 69 3.1- 4.6 3 5 11 12 1 28 30
9 63 28 Mean 9 23 26 14 7 10 11

86




NO 69 SE 8 6605 9047 North East of Bogarn

Surface level c+112m . Overburden 0.2m
Water struck atcs97.7m Mineral I 14.1m
250 and 200mm percussion Waste 4. 5m
June 1989 Mineral I 0.8m+
LOG
Geological Lithology Thickness Depth
classification :
m m

Soil, with abundant boulders 0.2 0.2
Fluvioglacial a Cobble gravel (unrepresentative 4.9 5.1
sand and gravel grading owing to comminution by

(Topset beds) drilling)

. Gravel: cobble, coarse and fine,
subangular to rounded, mainly
coarse-grained pink granite, some
felsite, red granite and
granodiorite
Sand: coarse and medium, angular
to subangular, granite, quartz and
feldspar
Fines: silt and clay,
disseminated, binding deposit to
3.4m; light brown (5YR 3/4). A
thin diamicton between 3.0m and
3.1m

(Foreset beds) b Sandy gravel, in several 8.1 13.2
fining-downwards units; abundant .
cobbles of coarse-grained dark
pink granite from 8.0m to 10.1m
Gravel: fine with coarse and
cobble, angular to subangular,
coarse-grained pink granite, with
some fine-grained red granite,
psammite and semipelite; sparse
vein-quartz and purple volcanic
rock
Sand: coarse and medium, angular
to subangular, clean, sharp,
mainly quartz and feldspar, some
coarse granite
Fines: silt, disseminated, light
brown (5YR 5/4). A thin bed of
diamicton containing granite
clasts at 12.3m depth

(Bottomset beds) ¢ 'Very clayey' pebbly sand 1.1 14.3
Gravel: fine, angular, mainly
granite
Sand: mainly fine, with some
medium and coarse, subangular to
subrounded, quartz and mica
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Glaciolactustrine
deposits

Glacial sand
and gravel

Fines: silt and clay, as finely
laminated discontinuous beds 5cm
thick from 13.7m to 13.9m, light
brown (S5YR 5/4)

Silt, sandy; becoming clayey,
stiff below 16.0m. Finely
laminated and graded (?varved)
from 16.0m to 16.5m. Dark grey
layers 50mm thick (possibly
organic) from 18.0m to 18.3m.
Moderate yellowish brown

(10YR 5/4) with some light brown
(5YR 5/6) laminae

d Sandy gravel; interbedded with
diamicton in top 0.3m

Gravel: fine with coarse and
cobble, angular, dark pink
megocrystic granite, mediuq and
fine-grained pale pink and red
granite, some amphibolite, vein-
quartz, felsite, and granodiorite
Sand: mainly coarse angular
granite, some medium quartz and
feldspar A
Fines: silt, disseminated,
moderate yellowish brown

(10YR 5/4)

Borehole terminated on

obstruction, probably on large
boulders
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4.5

0.8+

18.8

19.6



NO 69 SE 8

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Pines Sand Gravel Finea Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 7 44 49 0.2- 1.9 7 7 13 16 15 18 24
1.9- 3.4 12 10 20 25 14 15 4
3.4- 5.1 1 15 24 231 22 14
Mean 7 16 22 17 18 14
b 2 67 31 5.1- 7.2 1 27 36 22 s °
7.2-10.1 1- 5 23 28 15 5 23
10.1-13.2 4 15 29 28 19 S
Mean 2 9 26 32 18 5 8
c 32 60 8 13.2-14.3 32 37 12 11 7 1 0
d 2 49 49 18.8-19.6 2 4 13 32 24 13 12 $
a&b 4 58 38 Mean 4 8 22 28 18 10 10
a-c [ 58 36 Mean 3 10 22 26 17 9 10
a-d 6 57 37 Mean 6 10 21 26 17 10 10
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NO 69 SE 9

Surface level c#8im
Water not struck
Section and pit

May 1989

LOG

Geological
classification

Glacial sand
and gravel
(Esker bead)

6608 9211 North of Haugh of Strachan

Overburden 0.2m

Mineral 1
Waste
Mineral 1
Waste
Mineral I

Lithology . . Thickness
m
Soil, pebbly 0.2

a Gravel, clast-supported, crude 1.1
horizontal bedding

Gravel: cobble with coarse and
some fine, well-rounded to
subangular; coarse~grained pink
granite, some banded psammite,
porphyry, felsite and aplite
Sand: coarse, .angular. granite,
quartz and feldspar

Fines: little, silt, disseminated,
moderate brown (5YR 4/4)

Silt, sandy, firm, with fine 0.2
horizontal lamination; moderate
yellowish brown (10YR 5/4)

b Sandy gravel, interbedded with 1.4
thin beds of laminated sandy silt
in the top 0.3m

Gravel: cobble with fine and some
coarse, subangular and subrounded;
mainly medium and fine-grained
pink and grey granite

Sand: medium with some coarse,
clean, subangular; quartz and
feldspar, some granite

Fines: silt, disseminated and as
discrete beds up to 20mm thick;
light brown (5YR 6/4)

Silt, sandy, laminated, micaceous. 0.3
Moderate yellowish brown
(10YR 5/4)

¢ Sandy gravel, in low-angle, 2.1+
tabular cross-bedded units between

30mm and 50mm thick; passing

laterally into silty fine and

medium-grained sand between 4.0m

and 5.0m. A bed of manganese

stained gravel at 5.0m
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1.1m
0.2m
1.4m
0.3m
2.1im

Depth

0.2

1.3

1.5

2.9

3.2

5.3



Grading

Gravel: mainly fine,

medium-grained pink granite,

microgranite and sparse psammite
Sand: medium and coarse,

subangular to subrounded, quartz,

feldspar and mica; clean, soft

Fines: silt and clay, disseminated
within sand units
along cosets; moderate yellowish

brown (10YR 5/4)

and as partings

Pit terminated, sand and gravel

collapsing in from the sides

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

trace 19 81 0.2- 1.3 trace trace 3 16 10 25 46

6 66 28 1.5- 2.9 6 5 40 21 9 5 14

5 71 24 3.2- 5.3 5 12 31 28 18 6 [+]

4 46 50 Mean 4 3 24 19 10 14 26

4 58 38 Mean 4 7 28 23 13 10 15
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NO 69 SE 10

Surface level c+76m

6633 9187

Water struck at c+74.7m
250 and 200mm percussion

May 1989

LOG

Geological
classification

Alluvium

Fluvioglacial
sand and gravel

Glaciolacustrine
deposits

Fluvioglacial
sand and gravel

Lithology

Soil, silty

a Gravel, with subrounded cobbles
of megacrystic granite up to 30cm
Gravel: coarse with fine and
cobble, rounded, granite

Sand: mainly coarse, rounded,
quartz with some feldspar

Fines: silt and iron stain,
disseminated, moderate to greyish
brown (5YR 3/4-3/2)
b Sandy gravel, becoming more
sandy with depth

Gravel: mainly fine, rounded,
granite, with some psammite and
hornblende schist

Sand: coarse with medium, rounded
to subrounded, quartz and feldspar
Fines: silt and mica,
disseminated, light to moderate

brown (5YR 5/6-U4/4)

Clay, firm, feintly laminated,
dark organic fragments; becoming
sandy towards the base. Medium
light grey (N6) to light brown
(5YR 5/6)

¢ Pebbly sand

Gravel: fine, mainly granite
Sand: coarse and medium, quartz
and feldspar

Fines: silt, light brown (5YR 5/6)

Silt and sand, light brown
(5YR 6/4)

d Pebbly sand

Gravel: mainly fine, felsite and
coarse-grained pink granite
Sand: coarse and medium, quartz,
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Haugh of Strachan

Overburden 0.3m
Mineral I "4.0m

Waste 1.2m
Mineral I 4.8m
Waste 0.1m

Mineral I 5.2m+

Thickness Depth

m m
0.3 0;3
1.0 1.3
3.0 4.3
1.2 5.5
4.8  10.3
0.1 10.4
5.2+ 15.6




f‘eldspar'and some mica
Fines: silt, disseminated, light
brown (5YR 5/4)

Borehole terminated on obstruction

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 2 35 63 0.3- 1.3 2 4 11 20 18 33 12
b 3 63 34 1.3- 3.1 3 17 31 31 14 0o s
3.1- 3.5 2 27 43 24 o s
3.5- 4.3 6 16 35 33 10 [+} o s
Mean 3 7 23 33 25 9 [
c 2 80 18 5.5- 6.7 4 15 34 33 14 0 o s
6.7- 9.6 1 7 30 41 20 1 o s
9.6-10.3 5 12 36 32 15 4] o 8
Mean 2 9 32 39 18 trace (]
d 3 74 23 10.4-12.0 3 4 22 49 22 [} 0 ]
12.0-14.2 3 30 33 23 2 o s
14.2-15.6 3 14 35 29 16 3 o 3
Mean 3 9 29 36 21 2 [¢]
asb 3 - s6 a1 Mean 3 6 20 30 23 15 3
a-c 3 69 28 Mean 3 8 26 35 20 7 1
a-4 3 70 27 Mean 3 8 27 35 21 5 1
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NO 69 SE 11 6690 9162 Templeton

Surface level c+87m ‘Overburden O.4m
Water struck at c+81.2m ‘ Mineral I .4.0m
Section and Pit Waste 2.0m+
June 1989 :
LOG
Geological Lithology Thickness Depth
classification :
m m

Soil, pebbly 0.4 0.4
Glacial sand a Gravel, clast-supported, well- 1.6 2.0
and gravel sorted, fining-downwards
(Esker) Gravel: fine and coarse with

scattered cobbles, well-rounded,

medium and coarse-grained, pink

and white granite; some psammite,
semipelite and felsite

Sand: mainly coarse, subangular

quartz, granite, felsite and

feldspar : °
Fines: iron and manganese

staining; cementing top 1.0m .

b Sandy gravel, unstratified, very 1.4 3.4
poorly sorted '
Gravel: fine and coarse with some
cobble, rounded to subangular,
granite, psammite, semipelitic
gneiss and felsite; some
decomposed granodiorite

Sand: coarse and medium, clean,
sharp, subangular feldspar and
quartz

Fines: little, silt, disseminated,
light brown (5YR 5/6)

c Gravel, with abundant cobbles; 1.0 4.y
subhorizontal stratification

Gravel: coarse and fine, mainly

rounded, granite, psammite,

semipelite and felsite

Sand: mainly coarse, subangular,

feldspar and quartz

Fines: little, disseminated

Till Diamicton, silty and sandy, very 2.0+ 6.4
stiff, faint lamination. )
Subrounded and subangular clasts,
mainly of coarse-grained pink
granite; some pegmatite, felsite
and psammite
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Grading

Mean for Deposit

Pit terminated in till, below the

water table

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

a 1 45 54 0.4~ 2.0 1 1 10 34 26 21 7
b 1 61 38 2.0- 3.4 1 3 25 - 33 16 13 9
c trace 39 61 3.4- 4.4 trace 1 12 26 21 32 8
a&b 1 53 46 Mean 1 2 17 34 21 17 8
a-c 1 49 50 Mean 1 2 16 31 21 21 8
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NO 69 SE 12

Surface level c+89m

6782 9180 Burn of Rhoda Gravel Pit

Water struck at c+82.3m

Section and pit

May 1989
LOG

Geological
classification

. Glacial sand

and gravel
(Esker)

Till

' Lithology

Soil, gravelly

a Gravel; cryoturbated in top 0.5m
Gravel: cobble and coarse with
some fine, rounded; mainly
granite, some felsite, gabbro and
quartzite

Sand: mainly coarse, angular to
subangular, lithic grains, quartz
and feldspar

Fines: silt, disseminated, binding
top of deposit; moderate brown

(5YR 4/4)

b Sandy gravel, with scattered
cobbles, well-bedded

Gravel: mainly fine, granite,
felsite, gabbro and quartzite
Sand: mainly coarse, subangular
quartz and feldspar

- Fitnes: silt, disseminated,

moderate brown (5YR 4/4)

Diamicton, silty and clayey,
stiff. Boulders of psammite and
coarse-grained pink and grey
granite. Pale yellowish brown
(10YR 6/2)

Pit terminated in till, below the
water table
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Overburden 0.2m
Mineral I -5.6m
Waste 1.0m+

Thickness Depth

m m
0.2 0.2
1.7 1.9
3.9 5.8
1.0+ 6.8



NO 69 SE 12

Grading

Mean for Deposit Depth below

percentages - surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

a 1 17 82 0.2- 1.9 1 trace 5 12 1 34 37
b 2 72 26 1.9- 5.8 2 1 18 53 18 2 6
a&b 2 54 44 Mean 2 trace 14 40 16 12 16
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NO 69 SE 13 6814 9196 Burn of Rhoda

Surface level c+79m Overburden 0.4m
Water struck at c+76.2m Mineral I 1.2m
Pit ' Waste O.1m
May 1989 Mineral I 1.2m+
LOG
Geological Lithology : Thickness Depth
classification
m m

Soil; sandy, humic , 0.4 0.4

Alluvial fan ' a Cobble gravel, with crude 1.2 1.6

horizontal bedding

Gravel: cobble, coarse and fine,
‘moderately sorted,
clast-supported; subangular to
subrounded, coarse-grained pink
granite, dark pink microgranite
and banded psammite; some
quartzite .
Sand: coarse with medium, angular,
quartz and feldspar

Fines: silt and clay,
disseminated, moderate brown

(5YR 4/6)

Silt; sandy, finely laminated, 0.1 1.7
moderate yellowish brown

(10YR 5/4)

b Gravel 1.2+ 2.9

Gravel: cobble with coarse and
fine, subangular to subrounded;
mainly granite with some psammite
and quartzite

Sand: coarse with medium,
subangular, quartz and feldspar
Fines: silt and clay,
disseminated, moderate brown

(5YR 4/6)

Pit abandoned at the water table

98




NO 69 SE 13

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

a 5 42 53 0.4- 1.6 5 6 - 16 20 16 15 22
b 5 41 54 1.7- 2.9 5 2 15 24 15 17 22
a&b 5 41 54 Mean 5 4 15 22 16 16 22
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NO 69 SE 14

Surface level c+79m
Water not struck
Section and pit

May 1989

LOG

Geological
classification

Glacial sand
and gravel
(Esker bead)

6814 9234

Lithology

Soil, sandy

a Cobble gravel; clast-supported
Gravel: cobble with coarse and
fine; scattered boulders of
porphyritic felsite up to 60cm;
subangular to subrounded, mainly
pale pink megacrystic granite,
some felsite; sparse psammitic
grit and basic porphyry

Sand: mainly coarse, angular,
clean, sharp, granite, quartz and
feldspar <

Fines: 1little, disseminated, light
brown (5YR 6/4)

b Sandy gravel; iron stained,
especially below 9.7m

Gravel: fine and coarse, rounded,

mainly granite and psammite.
Forms lags at the base of
fining-upwards tabular cross-beds
Sand: coarse with medium,
subangular to angular granite,
quartz and feldspar

Fines: silt and iron stain,
disseminated; dark yellowish
orange (10YR 6/6)

Pit terminated, sand and gravel
collapsing in from the sides
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Easf of Gateside

Overburden 0.3m
Mineral I 10.0m+

Thickness Depth

m
0.3
7.4

2.6+

0.3

7.7

10.3



NO 69 SE 14

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Pines Sand Gravel Pines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a trace 29 71 0.3- 3.9 [+] 21 20 16 37
3.9- 7.7 1 26 14 25 29
Mean trace 4 24 17 21 33
b 3 50 47 7.7- 9.7 2 19 34 24 18 [}
9.7-10.3 11 26 22 22 17
Mean 2 17 31 24 19 4
a&b 1 34 65 Mean 1 1 8 25 19 20 26

101




NO 69 SE 15

Surface level c+78m

6853 9267

Water struck at c+70.6m

250mm percussion

June 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

? Flow-till

?Fluvioglacial
sand and gravel

Lithology

Soil, sandy and pebbly

a 'Clayey' sandy gravel

~ (unrepresentative grading owing to

comminution by drilling)

Gravel: fine and coarse with
cobble; rounded boulders up to
30cm. Mainly rounded to well-
rounded coarse-grained pink
granite, some quartzite, schist,
semipelite, calc-silicate and
amphibolite

Sand: coarse with medium, angular
to subangular, quartz, feldspar
and lithic grains

Fines: silt and clay,
disseminated; pale yellowish brown
(10YR 5/2) to 1.5m, moderate
yellowish brown (10YR 5/U4) towards
the base '

Diamicton, silty and sandy,
moderately firm. Fine angular
clasts. Moderate yellowish brown

(10YR 5/4)

Silt, clayey, laminated, with
partings of medium to fine sand.
Moderate yellowish brown

(10YR 5/4) to moderate reddish
brown (10R 4/6)

b 'Very clayey' pebbly sand
(unrepresentative grading owing to
comminution by drilling)

Gravel: fine and coarse,
subangular to subrounded, granite
and psammitic grit. No gravel
below 4.6m depth

Sand: mainly medium, subangular to
subrounded; quartz, with some
feldspar and lithic grains
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Heugh-head

Overburden O.l4m
Mineral I 2.2m

Waste 0.9m
Mineral I 1.7m
Waste 1.3m
Mineral II 2.7m
Waste 0.7m+

Thickness Depth

m . m
0.4 0.4
2.2 2.6
0.8 3.4
0.1 3.5
1.7 5.2



Glaciolacustrine

deposits

Flow-till

Till

Fines: silt and clay,
disseminated, binding top of unit
and as thin beds interlaminated
with graded beds of sand from 4.6m
to 4.7m. A trace of organic
material. Moderate yellowish
brown (10YR 5/4) to moderate
reddish brown (10R 4/6)

Silt, sandy and clayey, laminated;
firm, becoming soft below 5.8m.
Sparse subangular and subrounded
cobbles (? dropstones) from 5.8m
to. 6.0m. Mainly moderate
yellowish brown (10YR 5/4) but
some light grey banding

¢ 'Clayey' gravel, very firm
Gravel: coarse with fine, angular
to subangular, psammitic grit and
granite, some vein-quartz

Sand: coarse and medium with some
fine, angular to subrounded,
quartz and feldspar

Fines: clay and silt, binding the
deposit

Diamicton, clayey, stiff. Angular
to subangular clasts of psammite
and granite. Moderate yellowish
brown (10YR 5/4)

Borehole terminated on

obstruction, possibly bedrock, no
sample recovery
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1.3

2.7

0.7+

6.5

9.2

9.9



NO 69 SE 15

Grading
Mean for Deposit Depth below )
percentages surface (m) percentages
Fines Sand Gravel : Fines sand Gravel
from to -1/16 +1/16-1/4 01/4;1 +1-4 +4-16 +16-64 +64 mn
a 13 48 39 0.4~ 9 S 11 22 13 25 15
1.5- 2.6 17 12 20 25 . 21 5 [+]
Mean 13 9 15 24 17 15 7
b 25 62 13 3.5- 4.6 17 18 32 13 12 8 o]
4.6- 5.2 39 3 58 4] (4] [+] o]
Mean 25 12 a 9 8 5 4]
c 14 41 '45 6.5- 9.2 14 11 15 i5 16 29 o 3
a&b 18 54 28 Mean 18 10 27 17 13 11 4
a-c 17 48 35 Mean 17 10 22 16 14 18 3
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NO 69 SE 16 6955 9315 Blackness

Surface level c+100m Mineral I 6.5m
Water not struck Waste “0.8m+
Section and pit
May 1989
LOG
Geological Lithology Thickness Depth
classification

m m
Fluvioglacial a Gravel; clast-supported, 3.4 3.4
sand and gravel horizontal stratification, some
(Topset beds) poorly developed fining-upwards

grading

Gravel: mainly coarse with some
fine and cobble, subangular to

~ subrounded; medium-grained pink
granite with psammite, felsite,
quartzite and aplogranite
Sand: mainly coarse, angular,
clean, sharp; quartz, feldspar and
granite
Fines: silt, binding top 0.5m of
deposit and as partings on
prominent bedding planes; light to
brown moderate (5YR 5/6-U4/4)

(Foreset beds) b Gravel, in large scale (>3m) 3.1 6.5
tabular cross-bedded units
Gravel: cobble and coarse, with
fine, subangular, medium and
fine-grained pink granite,
vein-quartz, granodiorite and
felsite .
Sand: mainly coarse, well-sorted,
angular to subangular quartz,
feldspar and some granite; clean,
sharp
Fines: silt, disseminated, light
brown (5YR 5/6)

Glaciolacustrine Silt and clay, interlaminated with A 0.6 7.1
deposits micaceous silty fine sand;

horizontal stratification and fine

(? varved) graded bedding. Firm,

rubbery; light brown (5YR 5/6) and

moderate yellowish brown

(10YR 5/4)

Till Diamicton, clayey, firm, with 0.2+ 7.3
wisps of fine sand. Scattered
subangular clasts of :
coarse-grained pink granite and
grey granodiorite. Dark yellowish
brown (10YR 3/3)
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NO 69 SE 16

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Pines Sand Gravel Pines Sand Gravel
from to ~1/16  +1/16-1/4 +1/4-1  +1-4 +4-16 +16-64  +64 mm
a 1 48 51 0.0- 3.4 1 1 13 34 13 30 8
b 1 48 51 3.4- 6.5 1 1 12 35 14 18 19
akb 1 49 50 Mean 1 1 13 35 13 24 13
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NO 69 SE 17

Surface level c#101lm

6900 9214 Mill of Cammie

Water struck at c+94.2m

250mm percussion
May 1989

LOG

Geological
classification

Fluvioglacial

Lithology

Soil, sandy and silty

. a Gravel

Gravel: cobble with fine and
coarse, rounded to subrounded
megacrystic pink and red granite;
some tabular psammite, semipelitic
gneiss, quartzite, marble, aplite,
porphyry and pegmatite

Sand: medium and coarse, mainly
angular quartz and feldspar

Fines: silt, clay and some mica,
disseminated, light brown

(5YR 5/6)

b Sandy gravel, becoming less
pebbly towards the base, thin beds
of silt towards the top

Gravel: cobble, fine and coarse;
some cobbles (up to 20cm) of
megacrystic pink granite towards
the top. Mainly rounded to
subrounded pink granite, some
psammite and quartzite

Sand: medium and coarse, angular
to subrounded, quartz, feldspar
and granite, sparse biotite mica
Fines: silt and clay, disseminated
and as thin partings; light brown
(5YR 5/6)

c 'Clayey' sand, finely laminated;
scattered faceted dropstone
cobbles of psammite, aplogranite
and marble

Sand: mainly medium and fine,
subrounded, quartz

Fines: silt and clay, disseminated
and as thin interlaminated beds,
moderate brown (S5YR 4/4)

d Gravel, silty in top O.1m
Gravel: cobble, with fine and
coarse, subrounded to subangular,
pink granite, aplogranite,
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Overburden O.1m
Mineral I 7.9m
Mineral II 2.0m+

Thickness Depth

m m
0.1 0.1
1.3 1.4
3.1 4.5
2.3 6.8
1.2 8.0



psammite and marble

Sand: coarse and medium, angular
to subangular, granite, quartz and
feldspar ‘
Fines: silt, disseminated, light
brown (5YR 5/6)

e 'Very clayey' gravel, stiff ) 2.0+

10.0

Flow-till
Gravel: fine with coarse, angular
to subangular, psammite,
semipelitic gneiss and sparse
granite. Many faceted pebbles
Sand: medium with coarse and some
fine, angular, lithic grains,
quartz and feldspar
Fines: clay and silt, binding
deposit and coating clasts, dark
yellowish brown (10YR 4/2)
Borehole terminated on obstruction
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Pines Sand A _Gravel
from to -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16  +16-64 +64 mm
a 5 39 56 0.1- 1.4 5 3 19 17 14 11 31
b 4 66 30 1.4- 3.0 3 5. 28 27 12 15 10
3.0- 4.5 6 9 36 26 8 12
Mean 4 7 33 26 10 11
c 18 80 2 4.5- 6.8 18 32 38 10 2 trace o
d 5 41 54 6.8- 6.9 14 8 19 19 16 24 o 3
6.9- 8.0 5 4 17 20 11 7 36 3
Mean 5 4 17 20 11 35
e 25 24 51 8.0-10.0 25 4 12 8 34 17 o s
asb 5 57 38 Mean 5 6 27 24 11 10 17
a-c 9 66 25 Mean 9 15 32 19 8 6 11
a-d 9 62 29 Mean 9 13 30 19 8 7 14
a-e 12 S4 34 Mean 12 11 26 17 . 13 9 12
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NO 69 SE 18 6942 9154 Moss-side

Surface level c#128m Overburden 0.2m
Water not struck Mineral I .6.9m+
Section and pit
May 1989
LOG
Geological Lithology " Thickness Depth
classification
m m

Soil, humic and sandy 0.2 0.2
Fluvioglacial Sand, well-sorted, in tabular 6.9+ 7.1
sand and gravel cross-stratified units

Gravel: fine, subangular granite
Sand: medium, with coarse and some
fine, subangular to subrounded,
quartz with feldspar and grains of
black decomposed pyrite

. Fines : silt, disseminated, light
brown (5YR 5/6)

Pit abandoned, fine sand ' -
collapsing in from the sides

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Pines Sand Gravel . Fines sSand ‘Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

2 96 2 0.2- 2.4 2 4 70 24 (] ] o]
2.4- 5.1 2 15 46 34 3 (o] [s]
5.1- 7.1 2 25 51 19 3 [+] 1)
Mean 2 14 56 26 2 trace (o]
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NO 69 SE 19

Surface level c#125m
Water not struck
250mm percussion

May 1989

LOG

Geologiéal
classification

Fluvioglacial
sand and gravel

Flow-till

6994 9102 East of Pitreadie Farm

Lithology

Soil, sandy

a Sandy gravel, with a bed of
large boulders of coarse-grained
granite at 2.9m depth

Gravel: fine with coarse, sparse
cobbles of coarse-grained granite
from 0.8m to 1.2m; rounded,
subrounded and tabular, pale pink
granite, psammite and quartzite;
sparse felsite :

Sand: coarse and medium, angular
to subangular, granite, quartz and
feldspar; sparse mica -
Fines: silt, disseminated, light
brown (5YR 5/6)

b Sandy gravel, very compact,
clay-bound

Gravel: fine with some coarse,
subangular, coarse-grained
granite, microgranite and sparse
fine-grained basic rock

Sand: mainly coarse and medium,
angular, granite, quartz and
feldspar

Fines: silt and rock-flour,
disseminated, and coating clasts;
moderate brown (5YR 4/4) to
moderate yellowish brown

(10YR 5/4)

Borehole abandoned owing to slow
progress
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Overburden 0.2m
Mineral I 4.1m
Mineral II O.7m+

Thickness Depth

m m
0.2 0.2
4.1 4.3
0.7+ © 5.0




NO 69 SE 19

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Pines Sand Gravel FPines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 5 52 43 0.2- 2.2 6 2 18 a3 21 14 6
2.2- 4.3 4 4 17 31 24 20
Mean s 3 18 31’ 23 17 3
b 9 62 29 4.3- 5.0 9 6 26 30 23 6 [«]
a&b [ 53 41 Mean 6 3 .19 3 23 i6 2
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NO 69 SE 20

Surface level ¢¢145m
Water not struck

Pit

May 1989

LOG

Geological
classification

Morainic drift

Caledonian

6926 9067 Pitreadie Farm

Lithology

Soil, humic and sandy

Silty sand, with rounded pebbles
and cobbles of coarse-grained
pink granite; scattered angular
granite boulders up to 60cm.
Moderate brown (5YR 4/4)

Diamicton, very sandy, stiff.
Angular clasts of decomposed
coarse-grained pink and grey
granite, in a matrix of clayey
granite sand. Light brown

(5YR6/4)

Gravel (granite gruss)

Gravel: fine and coarse with
cobble, angular, decomposed
coarse-grained pale pink granite
Sand: mainly coarse, angular,
granite, quartz and feldspar
Fines: clay minerals, formed of
decomposed feldspar and mica.
Moderate- reddish orange

(10R 6/6) to-light brown

(5YR 6/4)
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Overburden 1.2m
Mineral II 1.0m+

Thickness Depth

m m
0.2 0.2
0.6 0.8
0.4 1.2
1.0+ 2.2



NO 69 SE 20

Grading

Mean for Deposit Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to =1/16  +1/16-1/4 +1/4-1 +1-4 +4-16" +16-64 +64 oo’
3 3 14 23 24 20 13

3 40 57 1.2- 2.2

.113




NO 69 SE 21 6945 9202 Cammie Wood Gravel Pit

Surface level c+118m Mineral I  12.8m+
Water struck at c+106m

Section and pit

May 1989

LOG

Geological ' Lithology Thickness Depth
classification

Fluvioglacial . a Gravel; in subhorizontal beds 3.4 3.4

sand and gravel from 0.3m to 1.0m thick

(Topset beds) Gravel: coarse, with fine and some
cobble; well-rounded, tabular and
subrounded; mainly coarse-grained
pink granite with fine-grained
basic rock, felsite and grey
psammite; some felsitic porphyry,
semipelite and vein-quartz
Sand: coarse and medium, with
some fine, clean, sharp,
subangular quartz and feldspar
Fines: silt, disseminated,
moderate yellowish brown

(10YR 5/4)

(Foreset beds) ’ b Sandy gravel, in fining-upwards 6.7 10.1

: graded units from 0.2m to 1.0m
thick
Gravel: fine and cobble with some
coarse, as lags at the base of
foresets; subrounded to tabular,
mainly granite with felsite, )
psammite, semipelite and
vein-quartz
Sand: coarse with medium and fine,
subangular quartz and feldspar. In
silty beds with ripple lamination;
some small-scale channels and
normal faulting
Fines: silt and clay,
disseminated, especially in sandy
units; moderate yellowish brown

(10YR 5/U4)

(Bottomset beds) c Pebbly sand 2.7+ 12.8
Gravel:mainly fine, subangular to
subrounded, granite and felsite;
some psammite and vein-quartz
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Grading

a&b

a=¢

Sand: coarse with medium, clean,
subangular; quartz, feldspar and
granite

Ftnes: silt and clay, disseminated
and as thin beds interlaminated
with pebbly sand below 12.0m;
moderate brown (5YR 4/4)

Pit collapsing below water table,
still in sand and gravel

At least 5m of poorly exposed sand
and gravel present overlying
sampled face

Mean for Deposit Depth below
percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

1 28 71 0.0- 3.4 -1 6 11 11 22 41 8

5 59 36 3.4-10.1 S 11 19 29 15 6 15

3 79 18 10.1-12.8 3 4 27 48 15 3 (o]

3 49 48 Mean 3 9 16 24 18 18 12

3 55 42 Mean 3 8 19 28 17 15 10
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NO 69 SE 22
Surface level c+113m
Water not struck

Section and pit
May 1989

LOG
Geological

classification

Fluvioglacial
sand and gravel
(Topset beds)

(Foreset beds)

(Bottomset beds)

6934 9217 Cammie Wood

Mineral 1

Lithology : Thickness
m

a Gravel; clast-supported, 1.1
horizontally bedded

Gravel:coarse with cobble and some
fine, well-sorted, rounded to
tabular; coarse-grained pink and
red granite, psammite and
quartzite; some gabbro, felsite,
porphyry and granodiorite

Sand: coarse and medium, lithic
grains, quartz and feldspar
Fines: iron stain, dark orange

b Gravel, in_ tabular cross-bedded, 3.4
fining-downwards units; some )
small-scale normal faulting
Gravel: cobble, coarse and fine,
rounded; microgranite, felsite,
granite and quartzite

Sand: mainly coarse, angular to
subangular, granite, quartz and
feldspar

Fines: silt, disseminated,

moderate brown (S5YR 4/4)

c Pebbly sand, with out-of-phase 2.8+
ripple drift; a disrupted and '

faulted bed of laminated silt,

from 4.7m to 4.9m

Gravel: fine, subangular granite

Sand: mainly medium, subrounded to

subangular, quartz and feldspar,

clean and soft

Fines: silt, mainly disseminated,

dark yellowish brown (10YR 4/2)

Pit terminated, sand collapsing in
from the sides
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.7.3m+

Depth

1.1

4.5

7.3



NO 69 SE 22

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om
a 1 20 79 0.0~ 1.1 1 2 8 10 9 45 25
b 5 38 57 1.1- 4.5 5 1 9 28 18 18 21
c 3 90 7 4.5- 7.3 3 8 63 19 7 trace o]
a&b 4 34 62 Mean 4 1 9 24 16 24 22
56 40 Mean 4 4 30 22 12 15 13
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NO 69 SE 23

Surface level c#113m
Water not struck

Pit
May 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

6848 9160 Gallybank Plantation

Lithology

Soil; sandy, humic

a Gravel; clast-supported, poorly
developed horizontal
stratification

Gravel: coarse with cobble and
fine, rounded to well-rounded;
coarse-grained pink granite, with
some quartzite, psammite and
felsite

Sand: medium and coarse, mainly
quartz and feldspar ‘

Fines: silt and iron stain,
disseminated; dark yellowish
orange (10YR 6/5)

b Pebbly sand, with tabular cross-
bedding

Gravel: sparse. rounded granite
cobbles, up to 10cm

Sand: mainly medium, subangular
quartz and feldspar, some coarse
lithic grains; clean, sharp.
Fines:silt, disseminated; light

brown (5YR 6/4) to greyish orange -

(10YR 7/4)

c Sandy gravel, with tabular
cross-bedding

Gravel: fine with some coarse,
rounded to subrounded, pink and
grey granite, vein-quartz, felsite
and occasional psammite

Sand: coarse with medium, clean,
sharp, subangular, quartz,
feldspar and granite

Fines: little, disseminated, light
brown (5YR 4/6)

Pit terminated, sand and gravel
collapsing in from the sides
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Overburden 0.2m
Mineral I 5.3m+

Thickness Depth

m
0.2

0.9

2.5

1.9+

m
0.2

1.1

3.6

5.5



NO 69 SE 23

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand ‘Gravel Fines Sand | Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 on

a 4 47 49 0.2- 1.1 4 1 24 22 13 22 14
b 2 90 8 1.1- 3.6 2 3 59 28 1 trace 7
c 1 71 28 3.6- 5.5 1 3 23 45 20 8 [+]
a&b 3 78 .19 Mean 3 3 48 27 4 6 9
a=-¢ 2 75 23 Mean 2 3 39 a3 10 7 6
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NO 69 SE 24

Surface level c+108m
Water not struck
Pit

May 1989

LOG

Geological
classification

‘Fluvioglacial
sand and gravel

6572 9060

Lithology

Soil, sandy; abundant large
rounded cobbles of granite

Gravel, with abundant cobbles and
boulders, up to 1.0m of coarse and
medium-grained pale and dark pink
granite; poorly developed
horizontal stratification - 4
Gravel: cobble with coarse and
fine, well-rounded to rounded,
mainly granite, some granodiorite,
porphyritic felsite and
fine-grained basic rock

Sand: mainly coarse, angular,
granite, quartz and feldspar
Fines: silt and clay,
disseminated, binding deposit
above 1.8m; some iron stain at the
top. Moderate brown (5YR U/4),
becoming light brown (5YR 6/4)
below 4.1m

" Pit terminated, sand and gravel

collapsing in from the sides
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Pitdelphin Wood

Overburden O.4m
Mineral I  4.4m+

Thickness Depth

m m
0.4 0.4
4.4 4.8



NO 69 SE 24

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om

1 27 72 0.4- 3.0 1 1 6 17 12 25 38

3.0- 4.1 1 2 15 15 27 34
4.1- 4.8 2 2 17 26 16 18 19
Mean 1 1 8 18 14 24 34
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AUCHENBLAE - CATTERLINE RESOURCE SHEET

NO 77 NW 1

Surface level c.+195m
Water not struck

Pit
August 1989

LOG

. Geological
classification

Flow-till

7110 7897 Drumelzie

Lithology

Soil, dark brown, clayey, stony

'Diamicton; firm, fine, sandy

silt and fine sand, very clayey
and cohesive, micaceous.
Moderate reddish brown

(10R 4/6). Some gravel clasts in
places

a 'Clayey' sandy gravel; gravel
in silty clayey matrix, but
deposit is-clast-supported-
Gravel: coarse and fine with

" some cobble, angular to

well-rounded, quartzite and
metasediments including grits
and schists

Sand: medium with fine and
coarse, angular to subrounded
quartz, rock fragments, feldspar
and mica

Fines: disseminated silt and
clay, binding deposit in places

Diamicton; weakly stratified,
clay-bound deposit, sandy and
silty, with some clasts up to
cobble size, angular to
well-rounded. Firm, moderate
reddish brown (10R 4/6)

b 'Very clayey' sandy gravel;
diamictic deposit, clay-bound in
places, poorly sorted

Gravel: fine and coarse with
cobble; subangular to subrounded
quartzite, grits and schists
Sand: fine with medium and
coarse, subangular to
subrounded, quartz, rock
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Overburden 0.6
Mineral II 0.6
Waste 0.6
Mineral II 2.0+

Thickness Depth

m m
0.3 0.3
0.3 0.6
0.6 1.2
0.6 1.8
2.0+ 3.8



fragments, mica and feldspar
Fines: silt and clay binding
deposit and coating grains and

clasts
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om
a 16 50 34 0.6- 1.2 16 21 17 12 15 14 5
b 26 50 24 1.8- 2.8 27 30 16 10 11 6 0
2.8- 3.8 24 21 14 10 9 8 14
Mean 26 25 15 10 10 7 7
asb 23 52 25 Mean 23 26 15 11 11 8 6
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NO 77 NW 2 7239 7925 : Fungo Hillick, Auchenblae

Surface level c.+120m " Overburden 0.3
Water struck at +11l4m , Mineral I 1.0
250mm percussion Waste 2.1
August 1989 ' “Mineral I 2.4
Waste 2.2+
LOG
Geological Lithology . Thickness Depth
classification :
m m
Soil; light sandy silty soil . 0.3 "0.3
with some gravel at the base
Fluvioglacial a Gravel; dirty and 'silty' near 1.0 1.3
sand and gravel top with clayey coats on clasts
and a cohesive sandy silty
matrix

Gravel: coarse and fine with
some cobble, subangular to
well-rounded, quartzite, quartz-.
and mica-schist, vein-quartz,
with rare sandstone, granitic
material and volcanics

- Sand: - fine, medium and coarse,
angular to subangular, quartz,
rock fragments, feldspar and
mica :
Fines: disseminated silt and
clay, coating grains and clasts

No recovery. Very hard compact ' 2.1 3.4 .
ground, possibly boulder gravel

b Gravel; slightly claybound ‘to 2.4 5.8
about 3.8m, where a 10cm band of
flow till is developed. Cleaner.
from 4.0m, moderate yellowish
brown (10YR 5/4)

Gravel: fine with coarse and a
little cobble, angular to
well-rounded, quartz- and
mica-schist, quartzite, vein-
quartz, and some volcanics

Sand: coarse with medium and
some fine angular to subrounded,
quartz, feldspar, rock

fragments

Fines: disseminated silt and
clay, coating grains and clasts
and binding deposit in places

Till Diamicton; moderate reddish 2.2+ 8.0
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brown (10R 4/6), massive, matrix
supported, silty sandy; firm but

plastic
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 6 23 71 0.3- 1.3 6 7 8 8 26 39 6
b 5 41 54 3.4- 4.4 6 7 15 24 33 15 [}
4.4- 5.8 4 8 26 45 14 o]
Mean 5 5 11 25 40 14 ]
2

a&b 5 35 60 Mean 5 5 10 20 36 22
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NO 77 NW 3

Surface level c.+115m
Water not struck
Section and pit
August 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

7282 7844

Lithology

Soil; stony, thin

a Gravel; poorly stratified, but
tending to coarsen upwards,
generally massive. Some weak
imbrication in places below
0.9m. Some schist clasts are
deeply weathered. Sandy silt
layer between 0.8 and 0.9m
Gravel: coarse and fine with
some cobble, angular to
subrounded, quartzite, grits,
schist and some volcanics
Sand:--coarse-with medium and a
little fine, angular to
subrounded, quartz, rock
fragments and feldspar

Fines: low, disseminated silt

-and clay

b Pebbly sand; poorly sorted

and weakly stratified, chiefly
gravel clasts in a sand matrix.
Becomes increasingly sandy with
depth

Gravel: fine with some coarse
and rare cobbles, subangular to
rounded quartzite, vein-quartz,
grits and schist

Sand: medium with coarse and
some fine, angular to subrounded
quartz, rock fragments, feldspar
and mica

Fines: low, disseminated silt
and clay

¢ Gravel; sharp transition from
pebbly sands above into gravel.
Gravels appear well sorted with
some sand matrix

Gravel: fine with coarse and
trace cobble, angular to rounded
quartzite, vein-quartz, grits, -
schists and some volcanics and
granitic material
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Gilbert's Hill, Auchenblae

Overburden 0.1
Mineral I - 7.3+

Thickness Depth

m m
0.1 0.1
2.8 2.9
4.0 6.9
0.5+ 7.4



Sand: coarse with medium and
trace fine, angular to
subrounded quartz, feldspar and
rock fragments

Fines: low, disseminated silt

and clay
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 1 43 56 0.1- 0.8 1 1 12 26 25 35 ]
0.8- 1.9 1 5 22 17 24 31 [}
1.9- 2.9 1 1 19 24 28 18 9
Mean 1 3 18 22 26 27 3
b 1 79 20 2.9- 3.9 1 5 49 21 18 6 ]
3.9- 4.9 1 41 25 18 11 o]
4.9- 5.9 1 57 17 12 [}
5.9- 6.9 2 15 57 13 10 [}
Mean 1 8 52 19 14 o
c 1 39 60 : 6.9~ 7.4 1 1 14 24 49 11 o]
a-c 1 62 37 Mean 1 5 37 20 21 15 1
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NO 77 NW 4

Surface level c.+110m
Water not struck
Section and pit
August 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

7293 7815 Drumsleed, Auchenblae

Lithology

Soil; gravelly

a Sandy gravel; weakly cross-
stratified gravels in upper
metre, passing down into cross
stratified open framework
gravels with silty sandy layers.
Deposit becomes much less gravel
rich from 3.7m below a 0.4m
silty sand layer

Gravel: fine with coarse,
subangular to rounded quartzite,
vein quartz, some schist,
granitic matérial, andesite and
grits :
Sand: medium with coarse and a
little fine, angular to
subrounded, quartz, feldspar and
rock fragments

Fines: generally low,

~disseminated silt and clay

b 'Clayey' sand; silty fine
sand, lacking clear cross-
stratification of above deposit.
Moderate reddish brown (10R 4/6)
Sand: Medium with fine and a
little coarse, subangular to
subrounded quartz, feldspar,
mica and rock fragments

Fines: chiefly disseminated silt
and clay, though some clayey
silty bands are present in
places

Silt; sandy, micaceous, moderate
reddish brown

‘c Pebbly sand; appears to fine

downwards, becoming more silty
below 8.4m -

Gravel: fine and coarse,
subangular- to subrounded
quartzite, vein quartz and
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Overburden

Mineral I

Waste
Mineral 1

Thickness

0.3
4.9

1.2

1.0

2.0+

5.2

- 6.4

7.4

9.4



Grading

Mean for Deposit

grits

Sand: medium with some coarse
and a little fine angular to
subrounded quartz, feldspar,

mica and rock fragments

Fines: low, disseminated silt
and clay

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 nm
a S 55 40 0.3- 1.3 No grading data available
1.3- 3.3 1 1 S 20 53 20 ]
3.3- 5.2 8 60 22 2 3 o]
Mean S 31 21 28 12 [}
b 19 81 0 5.2- 6.4 19 31 49 1 trace o )
c 3 90 7 7.4- 9.4 3 4 71 15 4 3 ()
a-c 6 68 26 Mean 6 7 45 16 18 8 (]
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NO 77 NW 5 7367 7872 Bankhead

Surface level c¢.+110m Overburden 0.3
-Water struck at +99m Mineral I 11.6
250mm percussion ) Waste 1.2
September 1989 Bedrock 0.3+
LOG
Geological Lithology Thickness Depth
classification
m m
Soil; sandy. slightly clayey and ' 0.3 0.3
stony soil
Glacial sand Gravel ; 11.6 11.9
and gravel Gravel: fine with coarse and

some cobble, angular to
well-rounded, quartzite, vein
quartz, grits, psammite, some
sandstone and lava (andesitic)
Sand: coarse and medium with
some fine, angular to subangular
quartz, rock fragments and

feldspar S
Fines: disseminated and as coats
on grains
Till Diamicton; firm to hard, 1.2 13.1

moderate reddish brown (10R 4/6)
with clasts up to cobble size

01d Red Sandstone Mudstone; moderate reddish 0.3+ 13.4

brown (10R 4/6), silty sandy
mudstone, weathered, micaceous
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NO 77 NW 5

Grading

Mean for Deposit .Depth- below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om

6 45 49 0.3- 1.3 S 6 20 25 24 20 [+]
1.3- 2.3 2 7 11 18 27 11 24
2.3- 3.3 9 8 18 24 28 13 (]
3.3- 4.4 8 7 20 18 24 23 ]
4.4- 5.7 7 7 25 18 26 17 (o]
5.7- 6.7 5 S 19 21 27 - 19 4
6.7- 8.1 6 6 17 23 27 17 4
8.1- 9.1 5 -] 12 18 18 25 17
9.1-10.1 8 4 10 20 30 28 [+]
10.1-10.8 7 6 15 27 35 10 [o]
10.8-11.9 8 9 24 26 25 8 o]
Mean 6 6 18 21 28 17 4
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NO 77 NW 6 7309 7705 Mains of Fordoun

Surface level c.+80m Mineral I 5.2
Water not struck : Waste 1.2+
Section and pit
August 1989
LOG
Geological Lithology ’ Thickness Depth
classification

: m m
Fluvioglacial Sand; stratified, with silty top 0.5 0.5
sand and gravel inaccessible and not sampled

Gravel; cross-stratified with 1.0 1.5

thin silty, sandy laminae on top
of the stratified units.
Becomes finer upwards;
moderately well-sorted

Gravel: fine with coarse
subangular to subrounded
quartzite, vein quartz, schists
and some sandstone

Sand: coarse with medium and a
little fine; subangular to
rounded quartz, feldspar, rock
fragments and mica

Fines: low, disseminated, silt
and clay

Sand; moderate reddish brown; 3.7 5.2
laminated in places, with some

fine and coarse gravel clasts.

Sand: medium and coarse with

some fine, angular to subrounded

quartz, feldspar, rock fragments

and some mica

Fines: disseminated silt and

clay, becoming more abundant

with depth

Silt; sandy, laminated and 1.0 6.2°
clayey; moderate reddish brown

Till Diamicton; stiff, massive, 0.2+ 6.4

moderate reddish brown (10R 4/6)
with clasts up to boulder size
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NO 77 NW 6

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel FPines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a No grading data available for this deposit
b 3 47 50 0.5- 1.5 3 3 21 23 3 19 0
] 4 93 3 1.5- 3.5 2 1 38 56
3.5- 5.2 7 9 57 22 2 3 0

Mean 4 4 48 41 2 1 0
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NO 77 N\W 7

Surface level c.+70m
Water not struck
250mm percussion
August 1989

LOG

Geological
classification

Alluvium

Till

0l1d Red Sandstone

7312 7681 Mains of Fordoun

Lithology

Soil; silty, clayey and stony

Clay; variable sequence of very
stiff medium reddish brown
micaceous silty clays with
layers of fine sand and gravel
up to 10cm thick. Thin ¢.20mm
thick layers of blue green

(5BG 7/2) clay adjacent to sandy
horizons )

Gravel; poorly sorted 'dirty’
gravels, sandy and silty in part
Gravel: fine with coarse and
trace cobble, angular to
subrounded vein-quartz, quartz-
schist, mica schist, volcanics
including ignimbrite, quartz
porphyry and andesite

Sand: coarse with medium and
some fine, angular to subrounded
quartz, rock fragments and some
mica

Fines: disseminated silt and
clay, binding deposit in places

Diamicton; moderate reddish
brown (10R 4/6) silty clay.
Angular to subrounded clasts up
to coarse gravel size with some
cobbles -

Sandstone; soft, weathered,

fine, micaceous sandstone;
moderate reddish brown (10R 4/6)
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Overburden
Mineral 1
Waste
Bedrock

Thickness
m
0.3

1.2

0;9

5.2

0.4+

0.3

1.5

2.4

7.6

8.0



NO 77 NW 7

Grading

Mean for Deposit

Depth below

- percentages

percentages surface (m)
Pines Sand Gravel Fines sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
9 44 47 1.5- 2.4 9 9 15 20 30 17 0s
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NO 77 NW 8 7322 7546 Bomershanoe Wood

Surface level c.+65m ‘ Overburden 0.3
Water not struck Mineral I 4.2+
Pit
August 1989
LOG
Geological Lithology Thickness Depth
classification .
m m

' Soil; sandy, gravelly 0.3 0.3
Glacial sand Gravel; moderate reddish brown 4 2+ 4.5
and gravel (10R 4/6) with clay coats on

grains and clasts; 'dirty' and
-somewhat diamictic in
appareance, becoming cleaner
with depth. Poorly sorted and
stratified . .
Gravel: coarse and fine with
some cobble, angular to
well-rounded

Sand: medium and coarse with
some fine, subangular to
subrounded quartz, rock
fragments and feldspar

Fines: disseminated silt and
clay, coating grains and binding
deposit in places

Grading
Mean for Deposit Dépth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om
5 35 60 0.3- 1.3 5 4 11 17 31 32 (V]
1.3- 2.3 4 4 11 7 22 37 15
2.3- 3.5 4 3 25 16 23 29
3.5- 4.5 5 3 14 18 30 23
Mean 5 4 16 15 26 29
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NO 77 NW 9 . 7457 7877 Monboddo House

Surface level c.+105m Overburden 0.2
Water struck at +99m Mineral I 6.4+
Section and pit
August 1989
LOG
Geological Lithology Thickness Depth
classification :
m m

Soil; gravelly ' 0.2 0.2
Glacial sand a Sandy gravel; generally 3.4 3.6
and gravel moderately well stratified,

becoming more gravel rich with
depth; moderately well-sorted.
Sand bands with silty tops occur
in the upper part of the deposit
Gravel: coarse and fine with
trace cobble angular to rounded
quartzite, vein-quartz, schist
and volcanics, chiefly andesite.
Volcanic material is quite
abundant

Sand: medium and coarse with a
little fine angular to
subrounded quartz, feldspar and
rock fragments ‘

Fines: disseminated silt and
clay

b Sand; variable with cross- 3.0+ 6.6
stratified coarse sands and more
silty fine sands; pebbles
present in places, but not
abundant

Sand: medium with coarse and
some fine, angular to rounded
quartz, feldspar, rock fragments
and mica .

Fines: silt and clay in thin
laminae in places and
disseminated
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NO 77 NW 9

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Pines Sand Gravel FPines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16  +16-64 +64 mm
a 2 68 30 0.2- 6 4 10 40 13 12 21 (4]
0.6- 2.1 2 ' 3s 37 15 7 )
2.1- 3.6 2 27 29 14 24 ]
Mean 2 4 33 31 14 16 o
b S 92 3 3.6~ 4.6 5 16 63 11 3 2 (o]
4.6- 5.6 4 57 28 3 1 [}
5.6- 6.6 8 ) 81 4 ) 0 0
Mean 5 10 67 15 2 1 o
a&b 4 78 i8 Mean . 4 7 48 23 9 9 o}
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NO 77 NW 10

Surface level c.+110m
Water struck at +95m
250mm percussion
August 1989

LOG

. Geological
classification

Flow-till

Glacial sand
and gravel

Flow-till

_ Glacial sand
and gravel

7479 7880

Lithology

Soil; medium brown (S5YR 4/4),
silty loam, pebbly

Diamicton; moderate reddish
brown (10R 4/6), stiff silty
clay with clasts of
quartz-schist, schistose grit,
vein-quartz and, notably,
Lintrathan-type porphyry
material

a Grével; poorly sorted with
silt and clay which binds the

deposit in places; silt and clay

give a moderate reddish brown
(10R 4/6) to the deposit
Gravel: fine and coarse with
some cobble, angular to
subrounded quartzite, vein-
quartz, schistose grit,
decomposed volcanics and
sandstone with some porphyry
Sand: coarse with medium and
some fine, angular to subrounded
quartzite, rock fragments and -
some mica

Fines: disseminated silt and
clay, sufficient to bind the
deposit in places

b 'Clayey' gravel; very hard
clay bound deposit, but
compositionally as above

Gravel: fine with coarse and
cobble, lithologies as above
Sand: coarse with medium and
some fine, lithologies as above
Fines: silt and clay binding the
deposit

c Gravel; unit becomes less
gravel-rich with depth to 10.1m
Gravel: fine with coarse and a
little cobble, angular to
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Temple Fauchs

Overburden
Mineral 1
Waste
Mineral

Thickness
m

0.3

0.6

4.0

1.0

4.2

Depth
m

0.3

0.9

4.9

5.9

10.1



Glaciolacustrine
deposits

Glacial sand
and gravel

subrounded quartzite, vein-
quartz, schistose grit, fresh to
decomposed volcanics, decomposed
sandstone and some porphyry
Sand: medium with fine and some
coarse angular, to subrounded
quartz, rock fragments and some
mica

Fines: disseminated silt and
clay

Silt; laminated, micaceous,
moderate reddish brown

(10R 4/6). Laminated on the
scale of a few millimetres with
clayey silt and silty-fine sand
laminae. A single c.70mm layer
of clay-bound sand and gravel
occurs at about 10.4m

d 'Clayey' sand; moderate
reddish brown (10R 4/6) with -
silty and clayey horizons in
places and rare fine-gravel
sized clasts

Sand: fine with medium and trace
coarse, angular to subrounded
quartz, rock fragments and mica

-Fines: silt—and clay,

concentrated in laminae and
disseminated

‘e Sandy gravel; coarsening

downwards

Gravel: fine with coarse and
trace cobble, angular to
subrounded mudstones, porphyry,
non-porphyritic volcanics and
quartzite

Sand: medium with coarse and
some fine, angular to subrounded
quartz and rock fragments
Fines: disseminated silt and
clay

Borehole terminated at 20.6m in

mineral due to very slow
progress
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1.6

6.5

2.4+

11.7

18.2

20.6



NO 77 NW 10

Grading

a-e

Mean for De;;osit

Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 41 55 0.9- 2.1 6 5 15 19 26 23 6
2.1- 3.5 4 3 14 20 23 25 11
3.5- 4.9 3 4 15 26 26 26 (]
Mean 4 4 15 22 25 24 6

12 40 48 4.9~ 5.9 12 6 13 21 23 13 12

4 60 36 5.9- 7.1 4 4 14 25 27 19 7
7.1- 8.4 5 9 31 19 23 13 o]
8.4-10.1 4 8 43 20 13 12 o]
Mean 4 7 32 21 20 14 2

17 83 (o] 11.7-13.4 25 56 19 0 [¢] [} [+]
13.4-14.7 15 37 47 1 o [} [}
14.7-16.6 15 55 30 [+] [} o] 0s
16.6-18.2 14 62 24 0. [} V] 0s
Mean 17 54 ?9 trace trace trace (o]

4 61 35 18.2-19.6 14 40 . 19 11 11 oS
19.6-20.6 3 15 28 37 15 o8
Mean 10 28 23 22 13 [

9 63 28 Mean 9 23 26 15 11 2

14
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NO 77 NW 11

Surface level c.+65m
Water not struck
250mm percussion
August 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

Till

7456 7624 Pittengardner

Lithology

Soil, sandy and silty, light
medium brown

Pebbly sand; clean, moderate
reddish brown (10R 4/6); deposit
fines down in general, though it
becomes more gravel rich from
6.2 to 7.1m

Gravel: fine with coarse,

‘quartzite, volcanics, sandstone,

gritty breccia, and quartz-
schist v

Sand: medium with some coarse
and fine, subangular. to -
subrounded quartz, feldspar,
rock fragments and mica

Fines: chiefly disseminated silt
and clay, but also concentrated
in occasional clay-bound layers

Diamicton; moderate reddish
brown, stiff clay wth abundant
subangular to subrounded clasts
up to 120mm, chiefly quartzite
and red siltstone
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Overburden 0.3
Mineral I 6.8

Waste

1.7+

Thickness Depth

0.3

6.8

1.7+

0.3

7.1

8.8




NO 77 NW 11

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel . Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om

6 79 15 0.3- 0.8 4 6 34 23 25 8 (o]
0.8- 2.1 5 13 51 13 12 6 0o
2.1- 3.4 7 23 41 13 10 6 0
3.4- 4.7 7 10 55 14 10 4 o
4.7- 6.2 7 14 58 11 8 2 [}
6.2- 7.1 7 17 45 15 13 3 [+}

6 14 51 14 11 4 o

Mean

143




NO 77 NE 1

Surface level c.+110m
Water struck at +97m
250mm percussion
August 1989

LOG

Geological
classification

Glacial sand
and Gravel

7526 7888

Lithology

Soil; light brown, silty, sandy
with gravel

a Sandy gravel; moderate reddish
brown (10R 4/6) to moderate
brown (SR U4/4); clayey in places
with clayey matrix binding the
deposit. Lowermost 0.6m is more
sandy

Gravel: fine with coarse and a
little cobble, quartzite
schistose grit, andesite, silty
sandstone, vein-quartz and

“ quartz-feldspar- porphyry’

Sand: medium with fine and some
coarse, subangular to subrounded
quartz and rock fragments

Fines: chiefly as disseminated
silt and clay, but also '
concentrated in clayey silt
lenses

b 'Clayey' sand; becoming finer
with depth. Moderate reddish
brown and cohesive. Contains
some rare subangular to
subrounded fine gravel clasts
Sand: fine with medium and a
little coarse, subangular to
subrounded quartz, rock
fragments and mica

Fines: disseminated silt and
clay

c Sandy gravel; clayey from 12.0
to 13.4m, thence much cleaner
Gravel: fine with coarse,
angular to subrounded with some
(rare) cobbles to 100mm in size,
red granite, volcanics, some
sandstone, quartz-feldspar
porphyry, vein-quartz and mica
schist :
Sand: medium with coarse and
fine, subangular to subrounded,
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Causeywell Brae

Overburden 0.1
Mineral I 21.5
Waste 0.3
Mineral I 1.6+

Thickness Depth

m m
6.1 0.1
6.0 6.1
5.9 12.0
3.0 15.0



Glacial sand
and gravel

quartz, rock fragments and mica
Fines: disseminated silt and
clay

d Sand; becoming gravel-free
with depth to 18.2m, but
containing a small percentage of
gravel from 15.0 to 16.7m
Gravel: fine with some coarse,
subangular to subrounded;
lithologies as above

Sand: medium with fine and a
little coarse, subangular to
subrounded quartz, rock
fragments and mica

Fines: disseminated silt and

clay

e Sandy gravel; deposit coarsens
downwards with cobbles up to
100mm, though rare

Gravel: fine with coarse, and
rare cobble, subangular to
subrounded, quartzite, vein-
quartz, red granite, porphyry,
mica schist, sandstone and
volcanics

Sand: coarse with medium and
some fine, subangular to
subrounded quartz, rock
fragments and mica

Fines: disseminated silt and
clay

f Sand;

- Sand: medium with some fine and

a little coarse, subangular to
subrounded quartz and rock
fragments

Fines: disseminated silt and
clay

Silt; laminated micaceous silt
and clay, cohesive

g 'Clayey' sand; becoming
slightly pebbly with some fine
and trace coarse gravel from
23.2m

Sand: medium with some fine and
a little coarse, quartz, rock
fragments and mica

Fines: disseminated silt and
clay, decreasing with depth

Borehole terminated in mineral
at 23.5m due to very slow
progress

3.2

2.3

1.1

0.3

1.6+ .

18.2

20.5

21.6

21.9

23.5



NO 77 NE 1

Grading’
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1  +1-4 +4-16 +16-64  +64 mm
a 5 53 42 0.1- 2.1 8 10 29 18 19 16
2.1- 3.1 4 4 22 20 23 22 5
3.1- 4.4 3 4 16 20 26 19 12
h.4- 5.5 3 6 27 17 3t 16 0
5.5- 6.1 7 30 45 4 4 10
Mean 5 9 - 27 17 22 17
b 10 90 o] 6.1- 8.3 10 38 49 2 1 0 0
8.3- 9.7 9 42 48 1 0 0 0
9.7-10.9 10 67 23 0 0 0 0
10.9-12.0 14 76 9 1 0 0 0
Mean 10 53 36 1 trace trace 0
c 6 64 30 12.0-13.11 10 30 3 6 9 11 0
13.4-15.0 2 5 23 30 26 14 0s
Mean 6 16 28 20 18 12 .o
d 6 93 1 15.0-16.7 7 29 54 6 3 1 03
16.7-18.2 5 19 73 3 0 0 0
Mean : 6 24 65 4 1 trace 0
e 2 53 45 18.2-19.5 2 5 18 30 36 9 0s$
19.5-20.5 2 3 14 36 32 13 03
Mean ' 2 4 16 33 34 11 0
£ 5 95 0 20.5-21.6 5 19 75 1 trace 0. 03
g 10 89 1 21.9-23.5 10 27 60 2 1 . trace 0s
a-g 7 73 20 Mean 7 24 38 11 12 7 1
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NO 77 NE 2

Surface level c.+60m
Water not struck

Pit

August 1989

LOG

Geological
classification

Fluvioglacial
sand and
gravel

7542 7589

Lithology

Soil; sandy, gravelly

*Clayey' gravel; moderately
well-stratified, open framework,
clast-supported gravels; some -
clay binds deposit in top 0.3m
but cleaner and well-sorted with
depth, fines content drops
markedly below 1.3m

Gravel: fine with coarse,
subangular to well-rounded,
quartzite, vein-quartz, schists,
some volcanics and mudstone
Sand: coarse with medium and
trace fine, angular to
subrounded quartz, feldspar and
rock fragments

Fines: disseminated silt and
clay, but with sufficent in top
0.3m of deposit to give a ’
'clayey' classification

Terminated at 2.1m in mineral

due to badly collapsing pit
sides
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Rob's Hillock, Fordoun

Overburden 0.3
Mineral I 1.8+

Thickness Depth

0.3

1.8+

m
0.3

2.1



NO 77 NE 2

Grading

Mean for Deposit Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
10 34 56 '0.3- 1.3 17 1 8 15 35 24
1.3- 2.1 2 ] 24 23 29 22 [+]
Mean 10 . trace 15 19 a3 23 ]
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NO 77 NE 3 7584 7579 whiteriggs, Fordoun

Surface level c.+60m Overburden 0.5

Water not struck Mineral I 2.0

Pit Waste 0.2+

August 1989

LOG

Geological Lithology Thickness Depth

classification '

m m
Soil; sandy, slightly clayey 0.5 0.5

Fluvioglacial Pebbly sand; moderately 2.0 2.5

sand and well-stratified, moderate

gravel reddish brown (10R 4/6); clean,
but slightly cohesive
Gravel: fine with coarse,
subangular to well-rounded
schists, grits, quartzite, vein-
quartz, volcanics and red
mudstone
Sand: medium with some coarse
and fine, subangular to
subrounded, quartz, feldspar,
rock fragments and mica
Fines: disseminated silt and
clay ’

Till Diamictbn; moderate reddish 0.2+ 2.7
brown (10R 4/6), firm clay with '
clasts up to boulder-size.

Bleached in top 10-15cm
Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Pines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1  +1-4 . +4-16 +16-64  +64 mm

5 72 23 0.5- 1.5 4 5 54 10 15 12 0
1.5- 2.5 7 11 50 13 14 5 0
Mean 5 8 53 11 15 8 (¢}
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NO 77 NE 4

Surface level c.+120m
Water not struck

Pit

August 1989

LOG

Geological
classification

Glacial sand -
and gravel (?)

01d Red Sandstone

Grading

Mean for Deposit

percentages

Fines Sand Gravel

surface {(m)

from to

7647 7930

Lithology

Soil; turf and sandy, gravelly
soil

Gravel; 'dirty' gravel, massive,
poorly to moderately stratified
with clasts up to 300mm.

Deposit probably derived locally
from ORS conglomerate bedrock
Gravel: coarse with fine and
some cobble, rounded to
well-rounded, chiefly quartzite
Sand: medium with some fine and
coarse, subangular to subrounded
quartz, feldspar, rock fragments
and mica

Fines: disseminated silt and
clay coating grains and clasts,
sufficient to bind the deposit
in places

Conglomerate; well-rounded
cobbles and coarse-gravel sized
clasts in a sandy volcaniclasti
matrix

Depth below

percentages

_Bedrock

Laftan Knowes, Castleton

Overburden 0.2
Mineral I 1.8

0.3+

Thickness Depth

0.2

1.8

0.3+

0.2

2.0

2.3

Fines Sand

Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4

+4-16

+16-64

+64 mm

0.2-
1.2-
Mean 6 8 22

1.2 6 11 27
2.0 6 4 17

19
24
21

31
35
33
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NO 77 NE 5 7638 7874 Castleton

Surface level c¢.+105m Overburden 0.9
Water not struck ) » Mineral I 1.8+
Pit .
August 1989
LOG
Geological Lithology Thickness Depth
classification
m m
Soil; moderate reddish brown 0.3 0.3

(10R 4/6) clayey stony soil

Flow-till Diamicton; moderate reddish 0.6 0.9
brown (10R 4/6) stiff, hard.
Matrix supported; clasts of
rotted schist and siltstone in
clay matrix; massive,

structureless
Glacial sand Gravel; massive, apparently : 1.8+ 2.7
and gravel _ poorly stratified 'loose' clean

gravels with clasts up to 100mm
Gravel: coarse with fine and a
little cobble, subangular to
well-rounded schists, grits,
quartzite, volcanics and
mudstone

Sand: medium and coarse with a
little fine, angular to
subrounded quartz, feldspar and
rock fragments

Fines: low, disseminated silt
and clay

Pit terminated at 2.7m due to
badly collapsing pit sides




NO 77 NE 5

Grading

Mean for Deposit Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 om
2 33 65 0.9- 1.9 17 26‘ 37
' 1.9- 2.7 12 29 32
Mean 15 27 35
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NO 77 NE 6 A 7677 7806 Abbeyton

Surface level c.+75m Waste 3.8+

Water not struck

Pit

August 1989

LOG

Geological Lithology . - Thickness Depth

classification

: m m

Soil; dark reddish brown stony 0.3 0.3
clay soil

Flow-till Diamicton; bright red, very 3.5+ 3.8

sequence clast-rich till. Clasts chiefly

of red mudstone with some of
rotted schist in upper 2m of
deposit. Weakly stratified and
more sandy and silty in places.
Also wet in places with fine
gravels in a wet sticky clay
matrix '
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NO 77 NE 7 7632 7546 Bridge of Kair

Surface level c.+55m Waste 3.8
Water struck at c.+51lm Bedrock 1.1+
250mm percussion
August 1989
LOG
Geological Lithology ' Thickness Depth
classification
m m
Soil; moderate yellowish brown 0.3 0.3

silty clay soil

Alluvium Cobble and boulder gravel; 1.7 2.0
massive, very hard and compact,
clay-bound in part.
(Insufficient material recovered
for a sample for grading)

Till Diamicton; very hard, moderate 1.5 3.5

reddish brown, very poor
recovery
.-Gravel: coarse,-angular to ; 0.3 - 3.8

subrounded schist, grit,
quartzite, vein-quartz and red

mudstone
? 01d Red ? Siltstone; red, soft and ' 0.4 4.2
Sandstone weathered (much broken up by

drilling method and retrieved as

slurry)
01d Red Conglomerate; weathered gravelly 0.7+ ' 4.9
Sandstone conglomerate; clasts up to 64mm

quartzite, vein-quartz, schist
and grit together with clasts of
lithified sand matrix with
moulds of cobble clasts
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NO 77 NE 8

Surface level c.+115m
Water not struck

Pit

August 1989

LOG

Geological
classification

Glacial sand
and gravel

7763 7985 East Mondynes

Overburden 0.3

Mineral I

Lithology Tﬁickness

Soil; sandy stony clay soil

a Sandy gravel; diamictic
poorly sorted and stratified,
becomes damp with depth from
2.0m

Gravel: fine with coarse and a
little cobble, subangular to
well-rounded, quartzite, vein-
quartz and grit

Sand: fine with medium and some
coarse, subangular to rounded,
quartz, feldspar, mica and rock
fragments

Fines: silt and clay,
disseminated in general, but
also binding the deposit in
places

b 'Very clayey' pebbly sand;
some pebbly bands in top 0.5m
or so, thereafter passes down
into silty clayey sand.
Micaceous, moderate reddish
brown '

Gravel: fine with a little
coarse, composition as above
Sand: fine with medium and some
coarse, angular to rounded
quartz, feldspar, rock fragments
and mica

Fines: disseminated silt and
clay, building the deposit
locally
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0.3
2.1

1.2

3.3+

Depth

0.3
2.4

3.6+



NO 77 NE 8

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
¢ a 4 50 46 0.3- 1.3 4 30 17 23 20
1.3- 2.4 21 19 26 20
Mean 7 25 18 24 20 2
b 27 66 7 2.4- 3.6 27 36 24 6 6 1 (o]
a&b 12 56 32 Mean 12 17 25 14 18 13 i
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NO 77 NE 9 7755 7952 .East Mondynes

Surface level c.+110m Overburden 0.2
Water not struck Mineral I 3.8+
Pit
August 1989
LOG
Geological Lithology Thickness Depth
classification
m m
Soil; dark yellowish brown, 0.2 0.2
sandy, silty, with some gravel
clasts
Glacial sand a Sandy gravel; 'dirty' 0.6 0.8
and gravel diamictic gravel; poorly sorted

and stratified

Gravel: coarse with fine and
cobble, subangular to rounded
quartzite, schist, vein-quartz
and volcanics

Sand: medium with fine and
coarse, angular to subrounded
quartz, rock fragments and
feldspar

Fines: disseminated silt and
clay, coating grains and clasts

b Pebbly sand; gravel clasts are 0.8 1.6
contamination from above deposit

incurred during sampling

Gravel: fine and coarse, details

as above

Sand: fine with medium and a

little coarse, angular to

subrounded quartz, feldspar,

mica and rock fragments

Fines: disseminated silt and

clay

¢ Gravel; diamictic and 'clayey' 2.4+ 4.0
from 1.6 to 2.6m with cohesive '
sandy, clayey matrix. Some

clasts are in excess of 200mm in

size, massive, poorly sorted

Gravel: coarse with cobble and

fine, angular to well-rounded

conglomerate, schist, grit,

mudstone, decomposed volcanics

(including andesite and basalt),

quartzite and vein-quartz

Sand: medium with coarse and

fine, angular to subrounded
quartz, feldspar, and rock
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Grading

Mean for Deposit

fragments
Fines: disseminated silt and

clay, also binding deposit

in places

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 8 48 44 0.2- 0.8 8 17 22 9 14 20 10
b 9 - 85 6 0.8~ 1.6 9 47 35 3 3 3 (o}
c 9 38 53 1.6-"2.6 11 9 14 10 15 33 8
2.6- 4.0 11 17 13 13 17 22
Mean 10 16 12 14 23 16
a-c¢ 9 48 43 Mean 9 19 19 10 12 19 12
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NO 77 NE 10

Surface level c.+90m
Water not struck

Pit

August 1989

LOG

Geological
classification

Flow-till

Glacial sand
and gravel

Grading

Mean for Deposit

percentages

Fines Sand Gravel

surface (m)

from to

7833 7991

Lithology

Soil; dark reddish brown sandy
loam

Diamicton; sandy clay, firm,
with some clasts, massive
structureless

Diamicton; bright reddish brown
stiff stony clay; clasts of
angular red mudstone/mlcaceous
siltstone

Sandy gravel; becomes more
gravel-rich with depth; clasts
up to cobble size, though rare;
becomes cleaner with depth
Gravel: fine with coarse and
rare cobble, angular to
well-rounded quartzite, vein-
quartz, mudstone and siltstone
Sand: medium with coarse and

some fine, angular to subrounded

quartz, feldspar and rock
fragments

Fines: disseminated silt and
clay

Depth below

percentages

Pade O'France

Overburden 1.8
Mineral I 1.9+

Thickness Depth
m m

0.3 0.3

0.7 1.0

0.8 1.8

1.9+ 3.7

Pines Sand

Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4

+4-16

+16-64 +64 mm

1.8- 3.7 7 7 31 26

17

12 [}
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NO 77 NE 11

Surface level c.+85m
Water not struck
Pit

August 1989

LOG

Geological
classification

Flow-till

Till

7805 7966 East Mondynes

Waste 3.2+

Lithology Thickness Depth

‘m m
Soil; sandy, clayey, stony 0.3 0.3
Diamicton; sandy and gravelly 0.9 1.2
diamicton, matrix-supported and
weakly stratified, moderate
reddish brown, hard
Very clayey gravel or gravelly 0.9 2.1
diamicton with clay-bound
masses. Moderate reddish brown
with clasts up to cobble-size.
Deemed non-mineral; not sampled
Diamicton; massive, firm, with 1.1+ 3.2 o

angular to well-rounded clasts
up to boulder-size, chiefly
quartzite and red mudstone
derived from 01d Red Sandstone
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NO 77 NE 12 - 7830 7877 Gyratsmyre

Surface level c¢.115m Waste 2.3
Water not struck Bedrock 0.1+
Pit
August 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil; 0.2 0.2

Flow-till Diamicton; ? cryoturbated, 0.7 0.9

_sandy. moderate reddish brown

Gravel; diamictic, part matrix-~, 0.4 1.3
part-clast supported; clasts up
to cobble size, yell-rounded

Diamicton; soft, sandy in places 1.0 2.3
and with some laminated silty

material. Clasts up to boulder-

size, some of decomposed schist

01d Red Sandstone; decomposed, blocky, 0.1+ 2.4
Sandstone dark reddish brown, medium
grained
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NO 77 NE 13

Surface level c¢.100m
Water not struck

Pit

August 1989

LOG

Geological
classification

Till

01d Red
Sandstone

7823 7826 Qeep

Waste

Bedrock 1.5+

Lithology

m
Soil; stony, sandy o 0.3\
Diamicton; sandy, massive, 1.1
matrix supported and
structureless. Clasts up to
boulder-size, moderate reddish
brown
Conglomerate; deeply weathered 1.5+

to about 1.5m+ and possibly
moved slightly; weathered sandy
matrix binds the deposit. Clasts
very abundant, well-rounded, up
to boulder-size. Becomes more
solid from 2.5m where fragments
of sandstone matrix appear

162

Thickness Depth

0.3
1.4

2.9



NO 77 NE 14

Surface level c.+140m
Water not struck
250mm percussion
August 1989

LOG

Geological
classification

Till

01d Red
Sandstone

7850 7794 Deep

Lithology

Soil; sandy, stony
Diamicton; moderate reddish
brown 10R 4/6) firm to stiff
stony clay; matrix-supported
clasts up to cobble-size,
angular to subangular

Sandstone; deeply weathered soft
clayey sandstone-micaceous,
medium reddish brown (10R 4/4)
with some light greenish grey
(5GY 8/1) flecks: (?reduction
spots). Angular fragment

appear from 2.4m -

Waste

Bedrock 1.1+

2.1

Thickness Depth

0.3
1.8

1.

1+

m
0.3

2.1

3.2



NO 77 NE 15

Surface level c.+90m
Water not struck
Pit

August 1989

LOG

Geological
classification

Flow-till

Glacial sand
and gravel

Grading

Mean for Deposit

7944 7973 Candy
Overburden 0.7
Mineral 1 3.2+
Lithology Thickness Depth
m m
Soil; dark reddish brown, silty, 0.3 0.3
clayey, stony
Diamicton; sandy, moderate 0.4 0.7
reddish brown, firm, cohesive, : :
few coarse-gravel sized clasts
'Clayey' sand; cohesive, silty, 3.2+ 3.9

micaceous, moderate reddish

brown; rare subrounded to
rounded pebbles.

Occasional

coarse sand and clay laminae

-Sand: fine with medium and a
little coarse, angular to

subrounded quartz, feldspar and

mica

Fines: disseminated, silt and

clay

Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 -01/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

14 85 1 0.7- 1.7 14 53 29 3 1 [s] 0
1.7- 2.7 15 60 21 3 1 [+] 0
2.7- 3.9 15 56 23 S 1 o] [}
Mean 14 1:) 24 3 1 trace [+]
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NO 77 NE 16 7975 7830 Little Wairds

Surface level c.+110m ' Overburden 0.3
Water not struck Mineral I 3.9+
Section and pit
August 1989
LOG
Geological ‘ Lithology Thickness Depth
classification
m m

Soil; sandy, gravelly 0.3 0.3
Glacial sand Gravel; massive, poorly 3.9+ - 4.2
and gravel stratified and structured

Gravel: coarse with fine and
cobble, subrounded to
well-rounded, chiefly quartzite,
vein-quartz, schists, grits,
andesite and some red friable
mudstone

Sand: coarse with medium and
some fine, subangular to rounded
quartz, feldspar, rock fragments
and some mica

Fines: silt and clay,
disseminated and binding deposit

in places
Grading
) Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 32 64 0.3- 1.5 5 6 18 11 16 29 15
1.5- 2.5 4 4 10 16 28 27 11
2.5- 4.2 2 5 10 16 13 46 -8
Mean 4 S 12 15 18 35 11
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NO 77 NE 17 7967 7787 Wairds of Alpity

Surface level c.+120m Overburden 0.2
Water struck at +115m Mineral I 4.6+
Section and pit '
August 1989
LOG
Geological Lithology Thickness Depth
classification )

- m m

Soil; gravelly : 0.2 0.2

Glacial sand Gravel; 'clayey' in upper 1.1im 4.6+ 4.8
and gravel to 1.3m with the appearance of a :

mass-flow deposit, thereafter
weakly stratified

gravels with a sandy matrix
Gravel: coarse with fine and a
little cobble, subangular to
well-rounded quartzite, vein
quartz, schists, grits, andesite
and some red mudstone

Sand: medium and coarse with
some fine, subangular to
well-rounded quartz, feldspar,
rock fragments and some mica
Fines: disseminated silt and

clay
Grading
Mean for Deposit Depth below
percentéges surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

[ 38 56 0.2- 1.3 10 11 12 8 17 42 (o]
1.3- 2.2 7 8 13 9 23 40 [+
2.2- 3.2 6 8 35 20 8 12 11
3.2~ 4.2 3 5 11 17 23 41 o
4.2- 4.8 4 5 11 12 18 50 .
Mean 6 8 17 13 18 36 2
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NO 78 SW 1

Surface level c.+200m
Water not struck

Pit

August 1989

LOG

Geological
classification

01d Red
Sandstone

Grading

7053 8049 Den of Dash

Lithology

Soil

Conglomerate; massive weathered
conglomerate with clasts up to
500mm; disaggregated and grading
as gravel

Gravel: coarse with fine and
cobbles and some boulders,
subangular to well-rounded,
chiefly quartzite, but with some
schist

Sand: coarse with fine and medium,

subangular to subrounded quartz,
feldspar and rock fragments
Fines: low, some clayey coats on
clasts

Mean for Deposit Depth below

percentages surface (o) percentages

Fines Sand Gravel

Overburden 0.3
Mineral II 3.2+

Thickness Depth

m m
0.3 0.3
3.2+ 3.5

Fines Sand

Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
3 7 90 0.3- 1.3 7 3 5 7 20 58
1.3- 2.3 3 0 1 5 36 49 6
2.3- 3.5 1 0 1 2 16 40 40
Mean 3 1 2 4 24 49 17
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NO 78 SW 2 7131 8038 Ruehill

Surface level c.+190m
Water not struck

Pit

August 1989

LOG

Geological Lithology
classification

Soil; gravelly, sandy

-Fluvioglacial Gravel, dirty in top 0.3m with

sand and gravel clayey coats on clasts. Becomes
cleaner with depth, passing down
into open framework gravel
Gravel: coarse and fine with
some cobbles and rare boulders,
-angular to well-rounded
quartzite, schist and
metasediments
Sand: coarse and medium with
some fine, angular to subrounded
quartz, rock fragments and
feldspar
Fines: some disseminated silt
and clay and coatings on grains
-and clasts in upper part of the
deposit

Till Diamicton; large cobbles and
boulders in clay matrix,
probably clast supported and
very hard, massive. Clay matrix

Overburden 0.2m
Mineral 1.0m
Waste 0.3m+

Thickness Depth
m m
0.2 0.2

1.0 1.2

is moderate reddish brown (5R 4/6)

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand

Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4

+4-16 +16-64 +64 mm

7 25 68 0.2- 1.2 7 3 11 11

28 35 5
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NO 78 SE 1

Surface level c.+105m
Water not struck

Pit

August 1989

LOG

Geological
classification

Fluvioglacial
sand and gravel

7555 8046 Auchtochter

Lithology

Soil; dark yellowish brown
(10YR 5/4), silty, stony and
clayey. Becomes increasingly
stony with depth

a Gravel; dirty, poorly sorted
gravels with clasts up to 0.3m
across

Gravel: coarse and fine with
some cobble and rare small
boulders up to 0.3m, subangular
to well-rounded quartzite, vein-
quartz, schist, grits, psammite
and volcanics’

Sand: coarse with medium and
some fine, subangular to
subrounded quartz, rock
fragments and feldspar

Fines: disseminated silt and
clay, coating grains and clasts

Diamicton; moderate reddish
brown (10R 4/6), red sandstone
clasts in a clay matrix

b Gravel; massive, very coarse
gravels with clasts up to 0.5m
across in a coarse sand matrix
Gravel: coarse with cobble and
fine, subangular to well-rounded
quartzite, vein-quartz, schist,
grits, psammite and volcanics
Sand: coarse with medium and
some fine, subangular to
subrounded quartz, rock
fragments and feldspar

Fines: disseminated silt and
clay, coating grains and clasts
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Overburden

. Mineral 1

Waste
Mineral 1

Thickness

0.6

0.7

0.4

1.8+

1.3

1.7

3.5



_NO 78 SE 1

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 am
a 2 40 58 0.6- 1.3 2 3 17 20 26 27 5
b S 25 70 1.7- 2.7 S 7 6 10 31 34
2.7- 3.5 1 10 17 1S 36 12
Mean 5 8 11 12 - 34 24
a&b 4 66 Mean 4 5 11 -14 16 32 18
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NO 78 SE 2 7628 8040 Mill of Glenbervie
Surface level c¢ +99m Overburden 0.3
Water not struck Mineral I 2.0
250mm percussion Waste 0.7
August 1989 Bedrock 0.1+
LOG
Geological Lithology Thickness Depth
classification
m m
Soil; gravelly 0.3 0.3
Alluvium Gravel; clast supported cobble 2.0 2.3
gravel
Gravel: coarse with fine and
cobble, angular to subrounded
with some well-rounded
. quartzite, mica schist, green
sandstone, red porphyry, red and
flesh coloured granite and
andesitic lava
Sand: coarse and medium with
some fine, angular to subangular
quartz, feldspar and rock
fragments
Fines: silt, disseminated,
becoming clayey towards base
Till Diamicton; clayey slurry 0.7 3.0
retrieved
01d Red Sandstone Tuff; greenish grey, with clasts 0.1+ 3.1
of maroon lava less than 15mm in
size; thoroughly decomposed
Grading
Mean for Deposit Depth below
percentages surface (m) percentagga
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
6 25 69 0.3- 2.3 6 ) 10 1 19 32 18
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NO 78 SE 3 7710 8040 Glenbervie Home Farm

Surface level c.+110m Overburden 0.4

Water not struck Mineral I 1.6+
- Pit

August 1989

LOG

Geological Lithology : Thickness Depth

classification

m m
Soil; sandy loam with a few 0.4 0.4
" fine gravel sized clasts
Fluvioglacial . ' Pebbly sand; moderately 1.6+ 2.0
sand and gravel well-stratified and well-sorted, :

clean, loose material. A band
of very well-sorted fine gravel
occurs between 1.8 and 2.0m
Gravel: fine, angular to
subrounded quartzite and vein-
quartz with some mudstone and
schist . ' :

Sand: coarse and medium with a
little fine, angular to
subrounded quartz, rock
fragments and feldspar

Fines: very low, disseminated
silt and clay

Pit terminated at 2m due to bad
collapsing of pit sides

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel ) . Fines Sand i Gravel
from to -1/16 01/16-1/4' +1/4-1 +1-4 +4-16 +16-64 +64 mm

1 91 8 0.4- 1.4 1 6 54 37 2 o [+]
1.4- 2.0 1 6 22 52 19 [] [+]
Mean 1 6 42 43 8 [o] o -
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NO 78 SE &4

Surface level c.+118m

Water not struck
250mm percussion
August 1989

LOG

Geological
classification

Glacial sand
and gravel

Till

01d Red Sandstone

7848 8066

Lithology

Soil; dark yellowish brown
(10YR 5/U4) silty, clayey loam

'Clayey' pebbly sand; moderate
reddish brown (10R 5/4), very
'clayey' in the top metre, but
becoming cleaner with depth
beyond 1.3m

Gravel: fine with coarse,
angular to subrounded vein-
quartz, schist, mudstone, some
volcanics and rare amphibolite
Sand: medium with fine and some
coarse, angular to subrounded,
quartz, feldspar and rock
fragments

Fines: chiefly as disseminated
silt and clay, but with some

. clay-bound masses in places

Silt; moderate reddish brown
(10R 5/4), with fine sand,
laminated

Diamicton; cohesive, sandy and
gravelly matrix supported
deposit with clasts up to 0.2m.
Clasts are angular to
subrounded, chiefly vein-quartz,
decomposed red sandstone,
volcanics and green chloritic
material. Colour varies from
moderate reddish brown (10R4/6)
to moderate brown (5YR 3/4)

Lava; porphyritic andesite,
greyish red-purp;e. fresh

173

Overburden

Mineral 1
Waste
Bedrock

Thickness

0.3

3.1

0.8

3.0

0.7+

Orchard Hill, Drumlithie

0.3

3.4

4.2

7.2

7-9



NO 78 SE 4
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
13 69 18 0.3- 1.3 - 21 42 22 8 6 1 [+]
1.3- 2.5 9 15 3 19 15 11 o]
2.5- 3.4 9 4 35 20 16 6 1]
Mean 13 24 30 15 - 12 6 [}
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NO 78 SE 5

Surface level c. +85m
Water not struck

Pit

August 1989

LOG

Geological
classification

Lacustrine
alluvium

Till

7869 8008 Pade O'France

Lithology

Soil; clayey, silty, smooth,
pale brown (5YR 6/2)

Silt; laminated clayey and
fine-sandy silt, becoming less
clayey with depth, grading into
discrete laminated fine sand,
clayey silt and clay. Colour
varies from light brown

(5YR 5/6) to moderate greyish
reddish brown (10R 5/6). Whole
deposit cut by rootlets.

'Very clayey' sand/silt; non-
mineral deposit of alternating
silty clay and fine sand beds
about 10mm thick. Moderate
brown (5YR 4/4) to moderate
greyish reddish brown (10R 5/6),
becoming paler with depth. The
thickness of the beds also
increases with depth to a few
centimeters

Diamicton; moderate reddish
brown (10R 4/6) stiff, sandy,
stony clay with clasts up to

_ large cobble and small-boulder

size
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Waste 4.2+

Thickness Depth

0.4 0.4
1.3 1.7
1.2 3.9
0.3+ 4.2




NO 78 SE 6

Surface level c.+134m
Water not struck

Pit

August 1989

LOG
J

Geological
classification

Glacial sand
and gravel

7909 8224 Pitdrichie

Overburden 0.3
Mineral I 3.5+

Lithology ' : Thickness Depth

Soil; dark reddish brown, silty 0.3
sandy loam

a Sandy gravel; poorly sorted 2.7
and stratified, with fines

content increasing with depth

Gravel: fine with coarse,

subangular to rounded quartzite,

vein-quartz and schist

Sand: medium with coarse and

some fine

Fines: disseminated silt and

‘clay, sufficient to bind the -

deposit in places below 0.8m

b Pebbly sand; generally cleaner 0.8+
than above

Gravel: fine with coarse,

Subangular to rounded,

quartzite, vein-quartz and

schist '

Sand: medium with coarse and

some fine

Fines: disseminated silt and

clay
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NO 78 SE 6

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 7 58 38 0.3- 0.8 4 6 26 18 30 16 4]
0.8- 1.8 8 11 39 13 16 13 [«]
1.8- 3.0 6 6 29 23 24 12 [s]
Mean 7 32 18 22 13 [+]
b 5 a8 7 3.0- 3.8 5 8 53 27 5 2 (]

a&b 6 65 29 Mean 6 8 37 20 18 11 0
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NO 78 SE 7

Surface level c.+115m
Water not struck
Section and pit
August 1989

LOG

Geological
classification

Glacial sand
and gravel

7987 8195 Pitdrichie Gravel Pit

Lithology

Soil;

a Sandy gravel; cross-

stratified, clast-supported and

well-sorted gravel, reddish
brown, with some interbeds of
silty fine sand and sandy silt;
interbeds are less than 30cm
thick

Gravel: fine with coarse

Sand: coarse with some medium
and a little fine

Fines: disseminated silt and
clay and in interbeds described
above

b 'Clayey'sand; ripple cross-
laminated, with a trace of fine
gravel, micaceous, moderate
reddish brown

Sand: fine with medium and a
little coarse

Fines: disseminated and in thin
seams

Silt; diamictic, micaceous,
firm, moderate reddish brown
with clasts, chiefly of red
mudstone and some thin lenses of
gravel

c Gravel; clast supported
Gravel: fine, coarse and cobble,
angular to subrounded with
well-rounded green-spotted red
mudstone, quartzite, decomposed
schist, vein-quartz, red
gritstone and sandstone,
schistose grit, basalt and
granite gneiss

Sand: coarse with some medium
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Overburden 0.2
Mineral I 3.9
Waste 0.4
Mineral I 3.2
Waste 0.9
Mineral I 11.6

+

Thickness Depth

m m
0.2 0.2
1.4 1.6

2.5 4.1
0.4 4.5
3.2 7.7



Glacial sand
and gravel

and fine, angular to subrounded
quartz

Fines: disseminated silt and
clay

Clay; silty and stiff with fine
to coarse sand, reddish brown,
micaceous :

d Pebbly sand; cross-stratified
with an 0.6m thick band of
silty fine sand from 9.3 to
9.8m, crudely laminated
Gravel: fine and coarse, angular
to subrounded, composition as
above

Sand: coarse with medium and
fine

Fines: disseminated and
concentrated in seams of
micaceous fine sand and silt,
less than 50mm thick

e Sandy gravel; clast-supported,
becoming less gravel-rich from
17.3m

Gravel: fine with coarse and a
little cobble, angular to
subrounded, composition as above
Sand: coarse and medium, with
fine, angular to subrounded
quartz and rock fragments
Fines: disseminated silt and
clay
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0.9

2.3

9.3+

8.6

10.9

20.2



NO 78 SE 7

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 1 52 47 0.2- 1.6 1 4 15 33 30 17 0
b 13 87 [} 1.6- 4.1 13 56 30 1 trace [+] o]
c 3 35 62 4.5- 5.7 6 12 8 12 19 25 18
5.7- 7.7 o 1 8 28 22 18 23
Mean 3 5 8 22 21 20 21
d 5 79 16 8.6~ 9.3 2 5 26 46 12 9 [+]
9.3- 9.8 15 78 7 (] [¢] [o] (o]
9.8-10.9 2 S 26 46 12 9 [+}
Mean 5 21 . 22 36 9 7 [}
e 4 63 33 - 10.9-12.0 1 13 32 .22 29 [¢]
12.0-13.5 4 15 28 22 19 6
13.5-14.5 5 11 15 22 23 18 6
14.5-15.5 6 21 18 22 21 12 (o]
15.5-17.3 7 19 22 22 19 11 [+]
17.3-18.6 2 57 22 9 3 [+]
18.6-20.2 1 30 46 15 3 [}
Mean 4 10 25 28 18 13 2

a-e 5 63 32 Mean 5 16 21 26 16 12 4
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NO 78 SE 8

Surface level c.+96m
Water struck at +90m
Section and pit
August 1989

LOG
Geological

classification

Glacial sand
and gravel

7899 8095 Drumlithie

Mineral I 5.4+

Lithology Thickness Depth

a Pebbly sand; cross-stratified, 0.5
well-sorted

Gravel: fine with a little

coarse, angular to subangular

quartzite, vein-quartz, schist,

grit and some granitic and

volcanic clasts

Sand: medium with coarse and

some fine, angular to subangular

quartz, feldspar and rock

fragments

Fines: disseminated silt and

clay

b Gravel; massive, poorly- 4.9+

stratified cobble gravels with
clasts in excess of 0.2m in size
Gravel: coarse with fine and
some cobble, angular to
subrounded quartzite, vein-
quartz, schist and grit

Sand: coarse with medium and a
little fine, angular to
subrounded quartz, feldspar and
rock fragments

Fines: clay coats on clasts and
grains, yellowish brown

Pit terminated in wet,
collapsing gravels
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NO 78 SE 8

Grading

a&b

Mean for Deposit

Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 81 15 0.0- 0.5 4 7 41 33 14 1 [+]

2 22 76 0.5- 2.2 1 3 10 17 29 29 11
2.2- 3.2 3 1 9 15 24 34 14
3.2- 4.2 3 1 4 11 30 38 13
4.2- 5.4 2 1 4 8 23 62
Mean 2 2 7 13 27 40 9

2 27 71 Mean 2 2 10 15 26 37 8
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NO 78 SE 9

Surface level c.+105m
Water not struck
250mm percussion
August 1989

LOG

Geological
classification

Flow-till

Glacial sand and
gravel

7903 8056 Drumlithie

Lithology

Soil; dark reddish brown, sandy,
clayey with some fine-gravel
sized clasts, chiefly of red
mudstone

Diamicton; clay, moderate
reddish brown (10R 5/4), with
disturbed, contorted sandy and
gravelly bands throughout.
Clasts abundant, chiefly red
mudstone with some quartzite and
weathered schist. Deposit
becomes more gravel-rich from
1.7m, but gravels alternate with
clay-rich horizons.

Pebbly sand; clayey in top 0.3m
with abundant red mudstone
clasts; becomes cleaner from
3.4m. Gravelly from 8.5m to

9.5m .

‘Gravel: fine with a little

coarse, subangular to subrounded
vein-quartz, quartzite, some
granitic fragments, schist,
grits and red mudstone with some
andesite

Sand: medium with fine and some
coarse, subangular to subrounded
quartz, feldspar and rock
fragments

Fines: disseminated silt and
clay for most part, but
concentrated in bands in places
between 3.1 and 5.3m and between
8.5 and 9.5m

'Clayey' sand; contains a very
small amount of gravel,
composition as above;
characterised by alternating
silty and sandy laminae;

fines content increases with
depth.
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Overburden 3.1
Mineral 9.1
Waste 1.1
Bedrock 0.2+

Thickness Depth

0.3 0.3
2.9 3.1
6.4 9.5
2.7 12.2



7Flow-till Diamicton; contorted clay-bound 0.1 12.3
coarse sand with dark grey to
black flecking; stiff, with
clasts up to coarse-gravel size
Gravel; large cobbles in a silty 0.2 12.5
sand matrix
Silt; sandy, clayey, firm and 0.2 12.7
micaceous; moderate reddish
brown (10R 5/4)
Till Diamicton; clay, moderate 0.6 13.3
reddish brown (10R 5/4) with
sandy bands and fragments of
rotted andesite
01d Red Sandstone Lava; rotted, dark grey-greén, 0.2+ 13.5
porphyritic ‘
G£ading
Mean for Deposit Depth below .
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1  +1-4 +4-16  +16-64 +64 mm
a 7 84 9 3.1- 4.3 6 21 59 7 2 ]
4.3- 5.3 35 40 13 o] [}
5.3- 6.7 5 25 59 7 1 0
. 6.7~ 7.2 No grading data available
7.2- 8.5 14 - 50 16 7 4 o]
8.5- 9.5 15 30 25 18 5 0
Mean 7 22 49 13 7 2 0
b 16 83 1 9.5-10.7 14 51 - 29 5 1 0 0
10.7-11.7 14 39 42 4 1 0 0
11.7-12.2 26 52 17 3 1 1 0
Mean 16 47 32 4 1 trace L]
asb 10 83 7 Mean 10 29 4 10 5 2 0

184




NO 78 SE 10 7958 8004 Candy

Surface level c.+95m Overburden 1.3
Water struck at +86m Mineral II 1.7
250mm percussion Waste 0.2
August 1989 Mineral I 9.6
Waste 3.4
Bedrock 0.2+
LOG
Geological Lithology Thickness Depth
classification
m m
Soil; 0.3 0.3
Flow-till Diamicton; moderate reddish 1.0 1.3
brown (10R 4/6) micaceous sandy
clay, stiff, becoming softer
with depth and with a crudely
laminated sandy silt horizon
from 1.0-1.2m. Clasts angular
to well-rounded, up to
large-boulder size
a 'Very clayey'sand; thinly 1.7 3.0
interbedded sequence of silty
sands, micaceous silts, pebbly
sands and massive silts with 10
to 30mm seams of sandy clay
diamicton. Chiefly reddish
brown, but yellowish brown in
places
Sand: fine with some medium and
a little coarse
Fines: disseminated silt and
clay and concentrated in thin
diamicton and silt beds
Silt; massive, reddish brown 0.2 3.2
Glacial sand b 'Clayey' sand; mixed silty and 9.6 12.8

and gravel clayey sequence of micaceous
sands, particularly silty and
clayey between 7.1 and 9.1m.
Cleaner again from 9.1 to 12.8m,
with a trace of gravel. Reddish
brown
Sand: fine with medium and a
little coarse
Fines: disseminated silt and
clay and concentrated in silty
seams and laminae
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Flow-till Silt; micaceous, crudely 0.1 12.9
laminated, reddish brown

Diamicton; sandy clay, clayey 1.1 14.0
silt, sand and gravel.

Individual beds less than 150mm

thick with crude lamination and

discrete seam of diamicton.

Moderate reddish brown,

micaceous

Gravel; cobbles with coarse and 0.4 14.0
fine, chiefly well-rounded

(derived from 0ld Red Sandstone

Conglomerate) with red mudstone

Pebbly fine sandy silt with . 0.7 15.8
. gravelly seams

Till Diamicton; firm to stiff, with 0.4 16.2 -
silty sandy clay matrix.
Subangular to subrounded clasts
up to 100mm, chiefly quartzite,
decomposed coarse-grained
sandstone and clasts from the
01ld Red Sandstone conglomerate

01d Red Sandstone; medium grained, 0.2+ 16.4
Sandstone micaceous, quartzo-feldspathic,

light grey (N7) with thin seams

of moderate reddish brown clay

(? penetration fissures)

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 32 65 3 1.3- 3.0 32 47 14 4 3 o] o
b 18 81 1 3.2- 4.2 12 61 26 1 [} ] [+]
4.2- 5.7 12 60 27 1 o [} [\]
5.7- 7.1 16 68 16 o ) o 0
7.1- 9.1 39 58 3 ] ] [o] [+]
9.1-10.7 13 48 39 [} ] [+] 0s
10.7-12.8 10 40 46 2 2 4] oS
Mean 18 54 26 1 1 trace o]
a&b 20 79 1 Mean 20 54 24 1 1 trace o]
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NO 87 NW 1 8021 7972 Thriepland

Surface level c.+88m Overburden 0.3m
Water not struck - ‘ Mineral I 1.9m
250mm percussion Waste 3.3m+
August 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, gravelly 0.3 0.3
Glacial sand Gravel, clast-supported, dense 1.9 2.2
and gravel Gravel: cobbles, coarse and

fine, some boulders crushed,
either subangular to subrounded
or well rounded, quartzite and
andesite lava with schist and
gritstone

Sand: medium to coarse with
fine, subangular to subrounded
rock chips and quartz. Little
mica.

Fines: silt, disseminated,
moderate reddish brown

Glaciolacustrine Silt, with some fine sand, 2.0 4,2
deposit micaceous, massive, moderate
reddish brown

Till Diamicton; stiff sandy silty 1.3+ 5.5
clay matrix, micaceous, with
subangular to subrounded clasts
<500mm of quartzite, lava,
sandstone and some rotten
gneiss, moderate reddish brown
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NO 87 NW 1

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16~1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 26 70 0.3- 1.1 3 13 14 20 33 15
1.1- 2.2 5 6 9 10 12 32 26
Mean S 10 11 16 33 21
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NO 87 NW 2

Surface level c.+106m
Water not struck

Pit

August 1989

LOG

Geological
classification

Glacial sand
and gravel

Grading

Mean for Deposit’

percentages

Fines Sand Gravel

surface (m)

from to

8071 7774

Lithology

Soil

Gravel, clast-supported, dense,
poorly sorted, crude horizontal
stratification

Gravel: cobbles, coarse and
fine, boulders <300mm, either
subangular to subrounded or
well-rounded, quartzites,
vein-quartz, gneiss, basalt,
porphyritic andesite, red silty
sandstone, red mudstone and
granite

Sand: medium and coarse with

fine, angular to subrounded rock

chips and quartz, reddish brown
Fines: silt, disseminated

Depth below

percentages

Nether Craighill

Overburden 0.2m
Mineral I 3.1m+

Thickness Depth
m m
0.2 0.2

3.1+ 3.3

Fines Sand

Gravel

-1/16 +1/16-1/4 +1/4-1 +1-4

+4-16

+16-64 +64 mm

0.2- 1.7 2 4 5 5
1.7- 3.3 1 4 14 12
Mean 2 4 10 8

12
17
15

23 49
40 12
32 29




NO 87 NW 3 8080 7733 Nether Craighill

Surface level c.+11l4m Overburden 0.1m

Water not struck Mineral I 6.2m°

250mm percussion ) Waste 4, 7m+

August 1989

LOG

Geological Lithology Thickness Depth

classification .

m m

Soil 0.1 0.1

Glacial sand Gravel, no recovery below 5.3m 6.2 6.3

and gravel Gravel: coarse and fine with

cobbles and boulders, especially
above 1.0m and below 5.3m,
angular to well-rounded,
quartzite, gritty psammite,
lava (andesite), tuff,
vein-quartz, schist and some
amphibolite, diorite, red
mudstone and red volcanoclastics
Sand: medium to coarse with
fine, angular to subangular
quartz, feldspar, rock chips and
some ferromagnesian minerals

" Fines: silt and clay,
disseminated and as coatings,
also rarely in seams of silty
fine sand. Moderate reddish
brown. Discrete seam of
moderate reddish brown (10R 5/4)
diamicton between 1.0 and 1.2m

O

Flow-till Diamictic sand and gravel?, poor 1.7 8.0
recovery. Retrieved as angular
to subangular fragments of
quartzite, andesite, basalt,
gritty psammite and vein-quartz
in a moderate reddish brown
sandy silty clay slurry

Till Diamicton; sandy clay matrix, 3.0+ 11.0
moderate reddish brown '
(10R 5/4), possibly partially
clast-supported
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NO 87 NW 3

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

8 38 54 0.1- 1.0 7 7 14 11 16 25 20
1.0- 1.2 No grading data available
1.2- 2.5 9 10 k] 16 22 20 [+]
2.5- 3.7 12 14 19 14 21 20 o]
3.7- 4.6 7 5 11 11 19 29 i8
4.6- 5.3 6 4 11 12 17 35S 15
5.3- 6.3 No grading data available
Mean 8 9 16 13 20 25 9
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NO 87 NE 1

Surface level c.+76m
Water not struck
Pit

August 1989

LOG

Geological
classification

Glacial sand
and gravel

8598 7925 Upper Mains of Catterline

Lithology

Soil

a Gravel, fining downwards but
gravel lag at base

Gravel: cobbles, coarse and
fine, either well rounded or
subangular to subrounded, lava,
red mudstone, granite, gneiss,
quartzite, vein-quartz and
schist

Sand: medium with fine and some
coarse, quartz and feldspar,
reddish brown o .
Fines: silt, disseminated and as
discrete seams

b Sand, fine horizonta
stratification :

Gravel: rare pebbles

Sand: medium with fine above
2.8m, fine with medium below,
laminae of coarse, soft, buff
coloured. Sharp break at 2.8m
Fines: clean above 2.8m, some
seams of reddish brown micaceous
silt below

¢ 'Clayey' sand, unstratified
Sand: mainly fine with some
medium, soft, buff coloured
Fines silt, disseminated
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Overburden 0.1m
Mineral 6.4m+

Thickness Depth

m m
0.1 0.1
1.6 1.7
3.1 4.8
1.7+ 6.5



NO 87 NE 1

Grading

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1'/16 +1/16-1/4 +1/4-1 +4-16 +16-64 +64 mm
a 2 48 50 0.1- 1.7 2 15 25 14 22 14
b 5 93 2 1.7- 2.8 24 67 1 1 o]
2.8- 4.8 59 30 o]
Mean 46 43 1 1 o]
c 14 86 [} 4.8- 5.8 10 70 18 1 o o]
5.8- 6.5 19 78 3 o] 0 o]
Mean 14 73 12 trace [+] o]
a-c 7 80 13 Mean 7 46 30 4 6 3
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NO 87 NE 2 8521 7907 Brigstanes

Surface level c.+75m ’ Overburden 0.3m
Water not struck Mineral I 6.7m+
Section and pit
August 1989
LOG
Geological Lithology ' Thickness Depth
classification

: m m

Soil, sandy 0.3 0.3

Glacial sand a Pebbly sand, well stratified 1.8 2.1
and gravel . with gravel lag at base, loose

Gravel: coarse and fine,
subangular to well rounded lava,
red mudstone, granite, gneiss,
quartzite, vein-quartz and
schist

Sand: chiefly medium with some
fine and coarse, angular to
subangular rock chips, quartz
and feldspar, buff-coloured
Fines: very little

. b Sand, fining downwards, loose 4.9+ 7.0
Sand: chiefly fine with some
medium, some laminae of rock
grains above 4.5m, otherwise
quartzose, soft, some mica below
4.5m '
Fines: clean above 4.5m,
disseminated silt below, buff
coloured
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NO 87 NE 2

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 1 84 15 0.3- 2.1 1 11 64 9 5 10 [
b . 5 95 o 2.1- 4.5 4 63 33 [¢] (o] (4] 4]
4.5- 7.0 ] 75 20 (o] [¢] [+]
Mean 5 68 27 trace trace [+] [+]
a&b 4 92 4 Mean 4 52 37 3 1 3 0
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NO 87 NE 3

Surface level c.+91m
Water struck at c+85.9m
Section and pit

August 1989

LOG

Geological
classification

Glacial sand
and gravel

8552 7818

Lithology

Soil, gravelly

a Gravel, clast-supported
Gravel: fine and coarse, rare
cobbles <200mm, either angular
to subangular or well rounded,
purple porphyritic
andesite/basalt lava (some
rotten), pink porphyry, gneiss,
quartzite, fragments of
lithified conglomerate and rare
mudstone _

Sand: medium with fine and
coarse, angular to subangular
rock, quartz and feldspar
Fines: silt disseminated.
clay drapes

Rare

Fine sandy silt, firm, massive,
micaceous, reddish brown

b Pebbly sand, cross-stratified
Gravel: some fine pebbles, as
above

Sand: chiefly medium with some
coarse and fine, as above with a
little mica

Fines: quite clean

¢ Gravel

Gravel: cobbles, coarse and
fine, as above

Sand: medium with coarse and
some fine, sharp, rusty brown,
otherwise as above

Fines: silt, disseminated

Pit caving in below water-table
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Purlieknowe

Overburden O.4m
Mineral I 2.2m
Waste 0.5m
Mineral I 3.0m+

Thickness Depth

m m
0.4 0.4
2.2 2.6
0.5 3.1
2.0 5.1
1.0+ 6.1



NO 87 NE 3

Grading

Mean for Deposit

percentages

Depth below

surface (m)

percentages

Fines Sand Gravel Sand Gravel
from to +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a S 30 65 0.4- 2.6 7 16 7 35 30 0
b 2 90 8 3.1- 5.1 9 73 8 6 2 [+}
c 1 46 53 5.1- 6.1 8 25 13 22 22 9 ]
a-¢ 3 56 41 Mean 8 40 8 21 18 2
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NO 87 NE 4

Surface level c.+103m
Water not struck
250mm percussion
September 1989

LOG

Geological
classification

Glacial sand
and gravel

(? ice-
disturbed
conglomerate)

01d Red
Sandstone

8535 7692 Fernyflatt

Lithology

Soil, gravelly

Gravel, clast-supported, dense,
poor recovery

Gravel: cobbles, coarse and
fine, some boulders crushed,
subangular to well rounded,
quartzite, vein-quartz, lava,
grit and schist

Sand: medium to coarse with
fine, angular to subrounded,
quartz and rock chips

Fines: silt and clay _

disseminated and coating grains,

loosely binding deposit. Some
fines produced by chiselling
weak clasts.

Conglomerate, possibly weathered
above 5.5, and more lithified
below, very poor recovery owing
to continuous chiselling
Borehole abandoned in bedrock
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Overburden 0.3m
Mineral ?I 3.7m
Bedrock 2.0m+

Thickness Depth

m ‘m
0.3 0.3
3.7 4.0
2.0+ 6.0+



NO 87 NE U4

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

8 38 S4 0.3- 2.0 7 21 18 13 25 8
2.0- 4.0 10 8 12 11 14 27 18
Mean 8 16 14 13 28 13
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NO 87 NE 5

Surface level c.+71m

8630 7967 Denhead

Water struck at c.+66.2m

250mm percussion
September 1989

LOG

Geological
classification

Glacial sand
and gravel

Glaciolacustrine
deposit

Glacial sand
and gravel

Glaciolacustrine
deposit

Glacial sand
and gravel

Lithology

Soil

a Sandy gravel

Gravel: fine and coarse with
some cobbles and small boulders,
subangular to well rounded,
psammite, gritstone, lava
(andesite) and some vein-quartz
Sand: medium with coarse and
some fine, angular to subrounded
quartz, feldspar and rock chips
Fines: some silt, disseminated
and as coatings, becoming
cleaner below 2.2m, dark reddish
brown (10R 3/4) to moderate
reddish brown (10R 5/6)

Clay, plastic, firm, moderate
reddish brown (10R 5/6), some
well rounded pebbles

b Sandy gravel

Gravel: cobbles, coarse and
fine, as above

Sand:fine to coarse, poorly
sorted

Fines: silt and clay slurry

Clay, fissile, very firm,
moderate reddish brown

¢ Sand

Sand: fine with some medium, as
above

Fines: silt, disseminated,
moderate reddish brown

200

Overburden 0.2m
Mineral I 10.2m

Waste
Mineral I
Waste
Mineral I
Waste
Mineral 1
Waste

Thickness

0.2

10.2

0.6

0.6

0.7

1.2

.6m
.6m
.7m
.2m
.7m
.7m

«3m+

NOOFROOO

Depth

0.2

10.4

11.0

11.6

12.3

13.5



Glaciolacustrine Clay, silty, stiff, moderate 0.7 14.2
deposit reddish brown to yellowish brown
in siltier parts
Glacial sand d Sand 0.7 14.9
and gravel Sand: fine with medium, as above
Fines: silt, disseminated,
moderate reddish brown
Glaciolacustrine Silty clay with some fine sand, 0.4 15.3
deposit firm, moderate reddish brown
Till Diamicton; very stiff silty 1.9+ 17.2
sandy clay matrix, subangular to
subrounded clasts, especially
maroon lava
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 2 52 46 0.2- 1.2 3 5 28 15 24 25 0
1.2- 2.2 3 6 26 18 21 26 °
2.2- 3.4 3 5 28 13 21 23 7
3.4- 4.8 3 6 36 10 23 22 0
4.8- 5.8 1 4 24 14 30 27 o s
5.8- 6.8 1 4 21 19 31 18 6 S
6.8- 7.8 1 3 24 23 29 20 o s
7.8- 8.8 1 3 26 24 25 21 o s
8.8-10.4 1 4 37 29 19 10 0o s
Mean 2 5 28 19 24 21 1
b 9 48 43 11.0-11.6 9 15 17 16 17 22 4 3
c 6 94 0 12.3-13.5 6 64 29 1 trace ) o s
d 3 97 0 14.2-14.9 3 53 44 trace trace (o} 0 S
a-d 3 58 39 Mean 3 13 29 16 20 18 1
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NO 87 NE 6 8659 7776 Harvieston

Surface level c.+i44m : Overburden 2.4m
Water not struck Mineral I 9.2m
250 and 200mm percussion . Waste 0.7m
September 1989 Bedrock 0.3m+
LOG
Geological Lithology Thickness Depth
classification
m m

Soil 0.4 0.4
Glacial sand Fine sandy silt with laminae of 2.0 2.4
and gravel clay, finely laminated, greyish

orange (10YR 7/4) to moderate
reddish brown (10R 4/6)

a 'Very clayey' sand" 6.0 8.4
Sand: chiefly fine with: some

medium, soft, .angular to

subrounded quartz, feldspar and

lithic grains, quite micaceous

Fines: silt, disseminated and in

discrete seams, moderate brown

(5YR 5/4)

b Sand ' 3.2 11.6
Sand: fine with medium,

otherwise as above

Fines: silt, disseminated, but

less than above

Till Diamicton; firm sandy clay 0.7 12.3
matrix with clasts up to cobble
size, greyish red (10R 4/2), to
dark reddish brown (10R 3/4)

014 Red Sandstone, tuffaceous, badly 0.3+ 12.6
Sandstone weathered, greyish purple

(5P 4/2) to very dusky red

purple (5RP 2/2) '
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NO 87 NE 6

Grading

a&b

Mean for Deposit

Depth below

percentages surface (m) percentages

Fines Sand Pines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

23 77 2.4- 4.3 26 n 3 o o] 0 ]
4.3- 6.3 18 69 13 [¢] [o] [+] 0
6.3- 8.4 25 60 14 1 [} o] [}
Mean 23 67 10 trace o] ] ]

7 93 8.4-10.4 7 62 30 1 [} o [+]
10.4-11.6 7 66 27 o] ] (] ]
Mean 7 64 29 trace trace [+] o)

17 83 Mean 17 66 17 trace trace (o] (]




NO 88 Sw 1

Surface level c.+120m
Water not struck

Pit

August 1989

LOG

Geological
classification

Glacial sand
and gravel

8074 8438 West Carmont

Overburden 0.1m
Mineral I 3.8m+

Lithology Thickness Depth
m m
Soil 0.1 0.1

a ‘'Very clayey'sand ' 0.8 0.9
Sand: fine, micaceous, finely

laminated, reddish brown, firm

Fines: silt

b Sandy gravel, well bedded 2.0 2.9
Gravel: fine and coarse with
some cobbles, either well

.rounded or subangular to

subrounded quartzites,
vein-quartz, porphyry, granite
and schist - I
Sand: medium with coarse and
fine, angular to subangular rock
chips, quartz and feldspar
Fines: little

c, 'Clayey' sand, massive 1.0+ 3.9
Gravel: rare pebbles

Sand: mainly fine, micaceous,

reddish brown

Fines: silt
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NO 88 Sw 1

Grading

Mean for Deposit

Depth below

percentages surface (o) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 28 71 1 0.1- 0.9 28 65 4 2 1 trace ]
b 3 63 34 0.9- 1.9 10 24 21 15 14 11
1.9- 2.9 10 41 17 19 11
Mean 3 10 34 19 17 12 5
c 16 80 4 2.9- 3.9 16 69 8 3 2 2 o]
a-c 12 68 20 Mean 12 37 20 11 10 7 3
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NO 88 Sw 2 8002 8129 Clearymuir

Surface level c.+101m Overburden 2.5m
Water struck at c.+86.3m Mineral I 20.4m
250mm and 200mm percussion Bedrock 0.1m+
July 1989

LOG

Geological Lithology Thickness Depth
classification
m m

Soil 0.1 0.1

Glacial sand Boulder-gravel, clast-supported, 2.0 2.1
and gravel no sample recovered

Flow-till ’ Gravel, very silty, partially 0.4 2.5
matrix-supported

Glacial sand a 'Very clayey' sand 15.5 18.0

and gravel Sand: mainly fine- with some
medium, several fining-downwards
sequences, angular to subangular
quartz, feldspar and lithic
grains, quite micaceous in
siltier parts.
Fines: silt and clay,
-disseminated, moderate reddish
brown (10R 5/6). Thin seams
{(50-100mm) of diamictic pebbly
clay between 3.0 and 3.6m. Some
thin seams of silty clay and
micaceous silt below 6.5m

b 'Clayey' pebbly sand 4.9 22.9
Gravel: fine with coarse and
scattered cobbles, angular to
subangular quartzite,
vein-quartz, schist and gritty
psammite with red weathered
lava/agglomerate and some
granite

Sand: medium to fine with trace
of coarse, quite variable,
angular to subangular quartz,
feldspar and rock chips with
some mica and ferro-magnesian
minerals

Fines: silt and clay,
disseminated and in some silty
seams. Greyish red (10R 4/2)

014 Red Tuffaceous sandstone, 0.1+ 23.0

Sandstone clay-matrix, weak, dark reddish
brown (10R 3/4)
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NO 88 SW 2

Grading

a&d

Mean for Deposit

Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/8-1  +1-4 +4-16 +16-64  +64 mm
20 80 o] 2.5- 3.6 12 47 38 1 1 1 0
3.6- 4.8 19 66 15 0 0 0 0
4.8- 6.5 18 77 5 0 0 0 o
6.5- 7.5 14 83 3 0 0 o o
7.5- 8.7 35 ' 51 14 o 0 0 0
8.7- 9.7 20 b5 35 (o} 0 s} (i}
9.7-12.0 i5 75 10 (o] o] 4] o]
12.0-13.3 19 72 9 0 0 0 [V}
13.3-14.2 16 60 24 0 (o) o] (o]
14.2-16.0 30 59 11 0 0 [0} o 3
16.0-17.0 31 64 5 0 0 0 o 3
17.0-18.0 14 47 39 o] [¢] o] 'O $
Mean 20 64 16 trace trace trace o
11 77 12 18.0-19.0 10 26 60 2 1 1 o s
19.0-20.0 4 11 39 21 20 5 o] $
20.0-21.0 9 28 58 2 1 2 o] $
21.0-22.0 18 45 36 1 0 (o] 0 $
22.0-22.9 15 39 13 4 11 8 10 s
Mean 11 30 i1 6 7 3 2
18 79 3 Mean 18 55 22 2 2 1 we
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NO 88 sSw 3 8176 8458 East Carmont
Surface level c.+111m Overburden 0.1m
Water not struck Mineral I 3.7m+
Pit
. August 1989
LOG
Geological Lithology Thickness Depth
classification X
m m
Soil 0.1 0.1
Glacial sand Sandy gravel, coarsening 3.7+ 3.8
and gravel downwards '
Gravel: cobbles, coarse and
fine, some boulders <250mm,
subangular to well rounded
quartzites, granite, schist,
basalt, red porphyry,
vein-quartz, gneiss and some red
mudstone. Some schists rotten
Sand: medium with fine becoming
mostly medium below 2.0m, }
angular to subangular, rock
chips and quartz, a little mica,
reddish brown
Fines: silt, disseminated
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
2 59 39 0.1- 2.0 3 20 53 9 7 8 0
2.0- 3.8 1 6 20 8 36 22
Mean 2 13 38 8 21 11

208




NO 88 SW 4 8186 8409 Garbertstrypes

Surface level c.+142m © Mineral I 10.7m+
Water struck at c.+131.5m
Section and pit

August 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Glacial sand " a Degraded face in sand and 5.0 5.0
and gravel gravel, not sampled '

b Gravel, clast-supported, 5.7+ 10.7

dense, poorly sorted, crude
sub-horizontal bedding

Gravel: cobbles, coarse and
fine, some boulders <300mm,
generally angular to subangular
with well rounded, grey
sandstone, quartzites,
vein-quartz, andesite, schist,
red porphyry with some basalt
and rotten tuff

Sand: coarse with medium and
some fine, angular to subangular
rock chips with quartz and
feldspar

Fines: silt and clay,
disseminated and forming some
clay-bound seams. Some
micaceous clayey silt-rich
seams. Moderate reddish brown

Surface of underlying till

thought to be close to bottom of
pit.
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NO 88 SW 4

Grading

Mean for Deposit Depth below

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a No grading data available for this deposit
b 4 26 70 5.0- 7.0 5 6 13 13 19 26 18
7.0- 8.8 4 3 14 23 21 28
8.8-10.7 3 2 13 30 41 5
Mean 4 4 9 13 24 29 17
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NO 88 Sw 5 8176 8360 Den of Luckyfeal/Witch Pots

Surface level c.+180m Overburden 0.2m
Water not struck Mineral I 6.6m+
Amalgamated log of two pits
August 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil 0.2 0.2
Glacial sand Gravel, clast-supported, very 6.6+ 6.8
and gravel dense

Gravel: cobbles, coarse and fine
with boulders <400mm, either
well rounded or angular to
subrounded, quartzites,
porphyritic andesite/basalt,
vein-quartz, gneiss, schist with
some red mudstone and tuffaceous
sandstone

Sand: medium with fine and
coarse, angular to subangular
rock chips, quartz and feldspar,
very little mica, quite variable
in grade and sorting

Fines: silt, disseminated. "Rare
thin seams of reddish brown
micaceous silt.

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand ' Gravel
from to ~1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

3 45 52 0.2- 1.4 6 17 25 : 10 10 9 23
1.4- 3.5 2 4 9 7 12 31 as
3.5- 5.0 3 19 46 11 10 11 ]
5.0- 6.8 3 12 19 10 16 19 21
Mean 3 12 24 9 12 19 21
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NO 88 Sw 6

Surface level c¢.+129m
Water not struck

8233 8440 Foggie Brae

250mm and 200mm percussion

July 1989
LOG

Geological
classification

Flow-till

Glacial sand
and gravel

Lithology

Soil

Diamicton; firm to stiff sandy
clay matrix, cohesive, with
angular to well rounded clasts
<150mm of andesitic lava,
quartzite and some rotten green
schist. Stratified. Moderate
reddish brown. Micaceous

a Sand, ciay-bound and gravelly
in top 0.9m, becoming sandy

‘downwards. Moderate reddish

brown. (10R-4/6). to. moderate
brown (5YR 4/4)

Gravel: coarse and fine, cobbles
<100mm, as below

Sand: medium with some fine and
coarse, angular to subangular,
quartz and rock chips with a
little mica

Fines: some silt, disseminated

b Gravel, bedded

Gravel: coarse and fine with
cobbles <150mm, either well
rounded or subangular to sub
rounded, porphyritic lava,
quartzite, psammite, vein-quartz
with some micaceous red
sandstone and rotten schist.
Fine gravel more angular than
coarse

Sand: medium to coarse with some
fine, quite variably sorted,
subangular to subrounded quartz
and rock chips with some mica
Fines: 20mm-seam of cohesive
diamictic sandy clay at 6.3m,
otherwise disseminated silt and
clay, reddish brown
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Overburden 2.0m
Mineral I 6.3m
Waste 2.1m+

Thickness Depth

m m
0.2 0.2
1.8 2.0
2.4 h.4
3.9 8.3



Flow-till

Grading

a&b

Mean for Deposit

Diamicton; sandy clay to clayey 2.1+
fine to coarse-grained sand

matrix recovered as slurry.

Angular to well rounded clasts

of andesite and quartzite with

some flesh-coloured granite.

?clast-supported in part.

Moderate reddish brown (10R 4/6)

Borehole terminated owing to
slow progress

Depth below

10.4

percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
8 78 14 2.0- 2.9 12 9 30 16 16 17 °
2.9- 4.4 S 10 75 8 o
Mean 8 9 58 11 7 7 (o]
5 41 54 4.4- 5.6 S 4 25 13 19 28 6
5.6« 7.0 S 7 16 16 34 22 (]
7.0- 8.3 6 6 18 18 21 27 4
Mean S 6 19 16 25 26 3
6 55 39 2

Mean 6 7 34 14 i8 19
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NO 88 sSw 7 8246 8387 Brucklaywaird

Surface level c.+151m Overburden 0.4m
Water not struck Mineral I 13.1m
250mm and 200mm percussion . Waste 4. Om+
July 1989
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, gravelly ‘ 0.4 0.4
Glacial sand a Gravel, probably 5.8 6.2
and gravel clast-supported

Gravel: cobbles, coarse and
fine, some boulders >250mm,
rounded to well rounded
quartzite, purple andesite,
vein-quartz and some acid
volcanics

Sand:fine to coarse, poorly
sorted, angular to subrounded
rock chips and quartz with some
mica S - ’ )
Fines: silt, disseminated,
moderate brown (S5YR U4/4)

b 'Clayey' sandy gravel, 5.0 11.2
stratified with some
clast-supported seams

Gravel: coarse and fine with
scattered cobbles <100mm,
well-rounded quartzites and
psammites and angular andesite.
Some red mudstone

Sand: fine to medium with some
coarse, variable sorting but
generally fining downwards,
micaceous, otherwise as above
Fines: silt, disseminated and as
seams (<15mm) of fine sandy silt
and clayey silt. Rare seams of
plastic clay towards base.
Moderate reddish brown

¢ 'Clayey' sand, finely 2.3 13.5
stratified

Gravel: scattered coarse and

fine pebbles, as above

Sand: fine to medium with a

trace of coarse, micaceous, -

otherwise as above
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Fines: silt, disseminated and in
seams, becoming more abundant

downwards
Glaciolacustrine Interstratified diamictic silty 3.1 16.6
deposit fine sand, fine sandy silt and

plastic silty clay. Gravelly at
base. Quite micaceous and
laminated in parts. Moderate
reddish brown (10R 4/6).
Scattered angular to subangular
clasts up to cobble size,
especially of biotite-chlorite
schist

Till Diamicton; very stiff, sandy 0.9+ 17.5
silty clay matrix, moderate
reddish brown, with clasts <64mm
of angular andesite and
well-rounded quartzite,
psammite, jasper and schist

Borehole terminated owing to
slow progress

Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel FPines Sand ’ Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 7 27 66 . 0.4- 2.5 No grading data available .
2.5- 6.2 7 7 11 9 16 24 26
Mean 7 7 11 9 16 24 26
b 10 64 26 6.2- 7.5 12 25 36 5 8 7
7.5- 8.6 15 47 28 4 3 [+]
8.6- 9.6 9 22 21 8 13 27 o]
9.6-11.2 1) 22 32 9 11 21 ]
Mean 10 28 29 7 9 15 2
c 13 83 4 11.2-12.5 10 41 35 7 5 2 (o]
12.5-13.5 18 41 37 3 1 (] o]
Mean 13 42 36 S 3 1
a-c 9 51 40 Mean 9 21 23 7 11 17 12
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NO 88 sw 8 8371 8238 Criggie Smithy (Former)

Surface level c.+129m
Water struck at c.+113.8m
250mm and 200mm percussion

July. 1989
LOG
Geological Lithology
classification
Soil, gravelly
‘Glacial sand a Gravel, well bedded, part
and. gravel clast-supported

Gravel: coarse and fine with
some cobbles <150mm, subangular
to subrounded andesite with some
red sandstone and mudstone.

Well rounded quartzite,
psammite, vein-quartz and
flesh-coloured granite

Sand: medium with coarse and
some fine, angular to subangular
‘quartz and rock chips

Fines: some disseminated silt.
Reddish brown

b Pebbly sand, well bedded and
sorted )

Gravel: coarse and fine, as
above

Sand: fine to medium with
coarse, quite variable, soft,
micaceous, otherwise as above
Fines: silt, disseminated and in
seams, especially at 4m and
7.9m, moderate reddish brown

c 'Clayey' sand

Gravel: scattered pebbles above
11lm

Sand: fine with medium, well
sorted, angular to subrounded
clear and red-stained quartz
with lithic grains. A little
mica

Fines: silt, disseminated and in
crudely laminated seams (<150mm)
above 12m and below 15m. -
Reddish brown above. 13.6m,
orangey brown below
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Overburden 0.3m
Mineral I 16.5m
Waste 2.4m+

Thickness Depth

m m
0.3 0.3
3.4 3.7
6.3 10.0
6.8 16.8



Glaciolacustrine Interstratified silty fine sand 0.3 17.1
deposit and fine sandy silt, crudely
laminated, micaceous, some
graded beds
Flow-till Diamictic fine sandy silt to 0.2 17.3
silty clay
Till Diamicton; firm to stiff sandy 1.9+ 19.2
clay matrix, becoming stiffer
downwards, with clasts <150mm of
A tuffaceous sandstone and
well-rounded quartzites,
psammite and vein-quartz.
Moderate reddish brown (10R 4/6)
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines sSand Gravel
from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
a 4 40 56 0.3- 1.5 3 10 21 14 16 28 8
1.5- 2.5 5 7 22 14 19 25 8
2.5- 3.7 5 8 16 12 24 35 0
Mean 4 8 19 13 20 31 5
b 7 73 20 3.7- 5.1 12 28 3s 10 6 9 0
5.1- 6.4 6 17 29 25 12 11 o]
6.4- 7.6 - 5 33 40 7 9 6 )
7.6~ 8.7 8 24 30 14 11 13 0
8.7-10.0 5 29 31 15 11 9 )
Mean 7 26 33 14 10 10 o
c 11 89 0 10.0-12.0 12 46 38 2 1 1 0
12.0-13.6 9 55 '36 0 0 0 0
13.6-15.0 10 57 33 0 ) 0 0
15.0-16.8 13 57 30 0 0 0 o s
Mean 11 54 34 1 trace trace [+]
a-c 8 73 19 Mean 8 34 31 8 8 10 1
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NO 88 SE 1

Surface level c.+117m
Water not struck
Section and pit
August 1989

LOG

Geological
classification

A}

Conglomerate
(01d Red
sandstone)

8539 8305 Lochburn Quarry
-Overburden 0.3
Mineral II 3.5m+
Lithology Thickness Depth
m m
Soil, very gravelly, well 0.3 0.3
rounded clasts
Gravel, ice-disturbed 3.5+ 3.8

conglomerate, very dense,
becoming lithified downwards.
Gravel: cobbles, coarse and
fine, few clasts >200mm, well

‘rounded psammite, granite, pink

porphyry, quartzite, felsite,
epidiorite, porphyritic andesite
and basalt, aphyric basalt and
rotten schist. Many clasts
rotten; many- broken—along -~ ~ - -
shatter-belts. Generally well
sorted and clast-supported.
Bedding dipping at 50o to the
south. )
Sand: medium with fine and
coarse, tuffaceous, orangey
brown, either occurring as a
matrix or as discrete beds.
Becoming lithified downwards.
Fines: a little silt and clay.

Pit abandoned at 1.5m beneath

quarry floor, too hard to dig
deeper
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NO 88 SE 1

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Pines Sand Gravel Fines Sand Gravel
from to -1/16 .01/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

4 30 66 0.3~ 2.3 11 13 5 15 51 [+]
2.3- 3.8 4 9 13 9 13 19 33
Mean 10 13 7 14 38 14
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NO 88 SE 2 8622 8374 West Newtonleys
Surface level c.+96m Overburden 0.2m
Water not struck Mineral II 3.3m+
Pit
August 1989
LOG
Geological Lithology Thickness Depth
classification
m - m
Soil, very gravelly 0.2 0.2
Till Gravel, clast-supported, very 3.3+ 3.5
(ice-disturbed dense
conglomerate) Gravel: cobbles, coarse and
fine, boulders <350mm, chiefly
well rounded quartzites,
granite, porphyry, gneiss,
porphyritic andesite and
fragments of lithified
conglomerate
Sand: medium with coarse and
fine, tuffaceous, reddish-brown
Fines: silt, disseminated
Deposit still unconsolidated at
base, no lithification
Grading
Mean for Deposit Depth below
percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16  +16-64  +64 mm
3 25 72 0.2- 1.8 18 10 12 21 27
1.8- 3.5 3 7 5 14 46 23 .
Mean 12 13 34 25
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NO 88 SE 3 _ 8773 8430 Mains of Dunnottar

Surface level c.+63m Overburden 0.3m
Water struck at c.+58.6m Mineral I 3.4m
250mm percussion Waste 6.4m
July 1989 Bedrock 0.4m+
LOG
Geological Lithology Thickness Depth
classification
m m

Soil, sandy with cobbles ' 0.3 0.3
Glacial sand a Sandy gravel 1.4 1.7
and gravel Gravel: coarse and fine, some

cobbles, subangular to well
rounded gritty psammite,
quartzite and lava

Sand: medium with coarse and
fine, angular to subrounded
quartz, feldspar

and rock chips. Some mica
Fines: silt and clay,
disseminated and coating grains,
moderate brown (5YR 5/4)

b 'Very clayey' sand, crudely 2.0 3.7
laminated '
Sand: fine, soft, quartz, lithic
grains and mica
Fines: very silty, especially
between 1.7-2.0m and 3.2-3.7m,
" disseminated and in seams. Some
2mm ?organic spots. Light brown
(5YR 5/6) to moderate reddish
brown (10R 4/6)

Fine sandy silt, firm, moderate 0.7 .y
reddish brown (10R 4/6)

Glaciolacustrine Finely interstratified fine 3.6 8.0
deposit sandy silt, silt, silty clay and

clay, becoming more clayey and

more stiff downwards, moderate

reddish brown (10R 4/6)

Flow-till Diamictic sandy clay with 1.1 9.1
scattered clasts <6l4mm, crudely

laminated, moderate reddish
brown

Till Diamicton; firm, plastic sandy 1.0 10.1
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clay matrix with angular to

rounded clasts up to cobble size

of quartzite, sandstone, rotten

schist and lava. Moderate

reddish brown (10R 4/6) '

01d Red Conglomerate, very hard. 0.4+ 10.5
Sandstone Fragments of quartzite, lava and
vein-quartz retrieved

Grading

Mean for Deposit Depth below

percentages surface (m) percentages

Fines Sand Gravel Fines Sand Gravel

from to -1/16 +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm

a 8 S0 42 0.3- 1.7 8 10 25 15 - 17 25 (o]
b 30 68 2 1.7- 3.7 30 66 1 1 1 1 o
a&b 21 60 19 Mean 21 42 11 A 8 11 [+]

222




NO 88 SE 4

Surface level c.+73m
Water not struck
250mm percussion
July 1989

LOG

Geological
classification

Glacial sand
and gravel

Glaciolacustrine
deposit

Till

01d Red Sandstone

8761 8089 Uras Knaps

Lithology

Soil, gravelly, sandy

Sandy gravel

Gravel: fine and coarse, angular
to well rounded quartzite,
vein-quartz, lavas and some
rotten schist

Sand: medium with coarse and
some fine, angular to well
rounded, quartz, feldspar, rock
chips and some mica

Fines: a little disseminated
silt and clay

Silt, sandy and clayey,
laminated with laminae of clay
and fine-grained sand. Rare
fine pebbles. Moderate reddish
brown (10R 4/6)

Diamicton; firm, sandy clay

matrix with subrounded to
well-rounded clasts up to cobble
size of quartzite and gritty
psammite with porphyritic

. andesite lava

Conglomerate, hard, little
retrieved

Overburden 0.3m
Mineral I 2.0m
Waste 8.7m
Bedrock 0.1m+

Thickness Depth

m m
0.3 0.3
2.0 2.3
3.8 6.1
4.9 11.0
0.1+ 11.1




NO 88 SE 4

Grading

Mean for Deposit Depth below

~  percentages surface (m) percentages
Fines Sand Gravel Fines Sand Gravel
from to -1/16  +1/16-1/4 +1/4-1 +1-4 +4-16 +16-64 +64 mm
3 65 32 0.3- 2.3 3 7 35 23 19 13 (o}
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1144

Soporet. Resistivity (Om.m)

1 2 reut oaTR S
NO 68 NE R1A 6540 8728 Heatheryhaugh £ lectrade
3 - Spoc | A C 7] o2 B
Azimuth 080° Overburden 0.1m hd
August 1989 Mineral 1 2.20 0.5 535.0000 513.0000 334.00090 342.00 22.400
Waste 7.7n 1.0 478.0200 455.0000 284.0000 322.0089 23.10M
Bedrock - 2.0 398.0000 162.G00 066.0009 I60.0000 35.7000
7 4.0 182.18000 164.9020 135.80990 168.0000 17.0909
. 8.0 S4.8099 G1.5908 47.0009 4G.'1083  3.1090
Interpretation 6.0 19.6490 15.65090 11.9309 14.7320  1.1938
32.9 12.2800 11.6809 11.9000 10.0800 3.3708
Geological 64.0 6.3800 &.7200 6.0/00 S.2E00 0. 7680
clagssification Lithology Resistivity Thickness Depth 8
(oha =) (m) {n) ‘ PROCESS ING m, ™
Electrode Lrver Ooserued  Of faet Loterol
Soocirg Resistivity . Ervor- Ervro- Ervaor
Soil, silty 243 0.1 0.1 o.5 1961.86 9.9911 0.3  0.234
1.0 1897.52 -0.0002 2.11%2 9.0816
Alluvium Sand 2583 0.2 0.3 1.5 258.95
: 2.e 3094.96 9.0083 -0.8228  0.1527
Cobble gravel 9989 2.0 2.3 3.0 3959.58
. . ) 4.9 3817.66 0.0006 0.2129 -8.219?
. 10.0 6.0 N5.93
g;gé:ec“med :1”' gravelly and 419 1.1 8.9 2339.86 .@I7 B9 -0.1215
andy 2.0 120245
: 16.0 1339.58 9.5 8.294 -9.17%69
Caledonian Granite, fresh 14428 . - 29.9 1557.99 :
2.0 2209.67 .21 -B.1656 -8.595
1 ag.0 3324.35
. 64.9 =581 ©.173 -9.185 0.0000
- R.M.S. Ursouaticwl Gvo- = . 1885
r R.M.S. Offset Lirvrer Diffarece = .1438
R.M.S. Poteart iol Loddar Differece = 2629
FIELD CURE OATR 9 INTERPRETED P'UIL1°
E lectrode Roporent. Ref lect.ion
Separat ion Resistivity Thickress Depth Ro Coaffts.
1 9.5 16651 .86 a.12 242.?
2 1.9 1897.52
3 1.5 668,96 L TR T — 0.8255
B, 4q 2.9 3394.96
S 3.8 3833.09 a.18 2633.4
6 4.0 3817.66
? 6.0 3200.09 0.3 -------- 0.5947
8 8.9 2339.86 ’
9 12.0 1550.00 1.97 9988, 7
o 19 15.0 1339.58
\\ 1" 24.9 1557.99 2.288 ~------- -0.9196
/ X v 12 *2.9 2009.67
13 48.0 3324.3% 7.7 418.5
149 64.8 2%5.81
1o., X : 9.99  -----n-- 0.9435
a. . .
' : ! e . RIS, Reloties erva: = 0.8945 14928 .8
Electrode Sepx:“atim s Dapth (m) Maxcimum rel. evo- = 9.8316 ot sonple 12

romoe- of trials s £l sesssens

D XIAN3ddV

SQUOOTY ALIAILSISIY FHL 40 NOILVNVIIXA

TI1dNVXT TLLVLONNV



Resistivity records of each of the depth
soundings used in the assessment are given in
Appendix H

The numbered paragraphs that follow correspond
with the annotations given on the annotated
example

1 Resistivity sounding identification number
The resistivity sites are registered in a similar
manner to the boreholes, shallow pits and
sections. The site number has the form ‘Rn’;
where more than one sounding has been made at
a site, the registration number is suffixed by the
letters A, B, etc.

.2 National Grid Reference

All National Grid references fall in the 100km
square NO. Grid references for each sounding
are given to eight figures and are accurate to
within 10m. The position of the site is generally
referred to the nearest named locality on the
1:25 000 base map.

3 Azimuth

Azimuth refers to the compass bearing, in

degrees from Grid North, along which the
_ electrode array was laid out (corrected for

magnetic variation at March 1987).

4 Date
The date of the sounding is given.

S Input data

The input data are the field resistivity readings
(measured in ohm.m) taken at different electrode
spacings for a particular electrode configuration.

6 Summary log

The resource evaluation is presented in a similar
manner to that for boreholes, shallow pits and
sections; generally, no thickness is given for the
~-lowest layer because the junction with the
underlying deposit is undefined.

7 Geological interpretation

The resistivity log is derived from the
computer-generated model which best fits the
field data. The lithological interpretation and
geological classification are based upon
knowledge of local geology and correlation with
nearby sample points.

8 Processing results

The processing results are the apparent
resistivities calculated for a given electrode
spacing (Wenner configuration) together with an
indication of the percentage observed, offset and
lateral errors (expressed as a decimal). The root
of mean square (RMS) percentage errors for the
sounding as a whole are also given.

9 Field curve data

The field curve data give the apparent
resistivitites used in the interpretation, the
percentage difference of the theoretical model

from the field data (RMS relative error) and an

indication where the maximum deviation from
the field data points occurred (Maximum relative
error). '

10 Interpreted model ,

The interpreted model shows the thickness,
depth (both in metres) and the apparent
resistivity (ohm.m) for each layer recognised in
the interpretation of the sounding. The
reflection coefficients are an expression of the
percentage difference in the resistivities of two
adjacent layers.

11 Plotted results

The results plotted are those used in the
computer modelling. The field data, generally
gathered at electrode spacing of 0.5, 1, 2, 4, 8,
16, 32 and 64m, and intermediate values
obtained by computer processing of this data are
shown. The curve shows the computer-
generated model.

226
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NO 68 NE R1A 6540 8728 Heatheryhaugh
Aziputh 080° Overburden 0.la
August 1989 Mineral 1 2.2o
Waste 7.7
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohm ®) (m) (m)
Soil, silty T 243 0.1 0.1
Alluviun Sand 2583 0.2 0.3
Cobble gravel 9989 2.0 2.3
1T111/Deconposed Clay, gravelly and 419 “ 1.7 10.0
bedrock sandy
Caledonian Granite, fresh 14428 - -
o,
E
3
9] 193,
!! ) O
9 2
o —
¥
— - 48
¥ —— B <
\ e
~x/‘
(17 7 D JESY [ESUUpu——— PR, P,
N v

Electrode Seporot.ion 2 Depth (m)

um,

INFUT DATR

€ lectrode

Spex lrg A c D1 oe 8
0.5 $35.0000 S13.0000 334.0000 342.0000 22.4000
1.8 478.000 455.00800 284.0000 I09.0009 23.1600
2.0 388.0000 362.0000 266.0000 309.009 5,700
4.8 182.1000 164.9000 135.8000 168.0000 17.0999
8.0 S4.BA8 S1.5008 47.0000 495.1000 3.am
16.09 19.690 15.6920 1.9 14, 7c08 V.19
32.0 12.2800 11.6409 11.9909 10.88990 3.3
64.0 6. 3008 6. 7209 6.0 S. a0 0.7680

PROCESSING REQULTS

Electrade Lbrvrer Ooserued Of faet Loteroal

Spocing Resistivity Evor Eva- Errar
9. 1961 .86 e.e211 .27 2.8804
1.0 1897.52 -0.0032 .19 0.e816
1.6 X368 .96
2.0 3304.96 2.0008 -9.02c8 9.157
3.0 3959.58
4.0 3817.66 9.e006 28.2128 -8.2197
6.0 3415.99
8.8 2339.86 90.8837 -9.0190 -9.121S
12.8 1202 .45
6.8 1339.58 a.1529 0.2094 -9.1769

. 240 19657.99 ’
32.9 2999 .67 -8.2221 0.16856 -8.595
<8.0 324,36
64.9 2235.81 9.1736 -8.185 9.0000

R.M.S. Omoaticwol Gvro - 1885

R.M.S. Offset Urver Difforoce - .1438

R.M.S. Potet iol Lockier Difference » .2629

FILD QRE DATR

E lect.rocke

Sepaotlon  Reslistivity

o
i

ORNOVSWN =
COSBCOIOSDONG L

>
$$ﬁ?$ﬁm9zum-_

RS, Ralat i ervyor- =

Rooor-ent.

1061.86
1897.52

0.0uS

i rel, ervoe = -O.0315 ol aomple
tmtws: of Lrials s k)

Thickress
8.12

B

INTERFRETED MOIDEL

Oepth

8

1.97

2.28

7.7

9.99

12

Ref lect ion
Ro Coaffts.
242.?
-------- B.8355
2638.4
-------- 8.594?7
9988.7 .
-------- -0.9198
418.S
-------- 8.9435
144928.09

sessonne

‘H XIANId4dVY

LITHS IDINOSTI NVHOVULS

S@I0DIA ALIALLSISTH




8¢¢

NO68 NE R1B 6540 8728 Heatheryhaugh
Azimuth 030° Oveburden O.1m
August 1989 Mineral I 2.2m
Waste 6.1n
Bedrock -
Interpretation
Geological '
classification Lithology Resistivity Thickness Depth
{ohm m) {m) {m)
Soil, silty 216 0.1 0.1
Alluviun Sand 2506 0.2 0.3
Cobble gravel 10328 2.0 2.3
?Ti11/Decomposed Clay, gravelly and 504 6.1 8.4
bedrock sandy
Caledonian Granite 2729 - -
),
E
n
b
2
W 1393,
@ I
0
1]
1
§
g AV 9
| X~
1068,

1.

19,

Electrode Seporotion # Depth (r;\)

1D Wi -

-
M

[ RN

R.M.S. Relotive evror =

Electrode
Seporat. ion

INFUT DATR

Electrode
Spacirg A C
9.5 S38.0999 S517.0009
1.0 486.0008 462.0009
2.9 388.0009 359.0970
4.8 194.7000 177.8009
8.0 62.4998 S9.5009
16.0  16.4199  15.6900
320 11.1690 9.9599
64.8 19.29® 8.7000
PROCESS

D1t [>2]
325.0299 348.0009
305.0009 328 .0000
264.0029 267.00%)
136.90089 179.6009

S1.8008  45.2000

12.8509 15.759

9.45 8.1628

4.6909 4.6408
ING REQLLTS

29.7090
24,1080
29. 7000
16.3398
3.5108
2.3308
2. 1009
0.9629

Electroce lrvrer Goserued Offaet Loteral

Spacirng Resistivity Ervro- Frror Erva-
2.5 19657.15 0.2996 9.0c84 2.9884
1.0 1928.94 -0.0082 0.8065 0.083%6
1.5 2729.81 '

2.8 333%.37 -9.2018 2.2113 8. 1060

3.0 4056.944

4.9 3864.16 0.ee29 a.2192 0.8013

6.8 3319.20 .

8.0 2437.88 2.2297 -9.1361 9.259%6

2.0 1399.27

6.8 1417 .49 -0.a937 2.17723  -0.4982

24.9 1542.39

3.0 170.3% . 9.0 -9.1965 -9.3843

48.0 1966.74

64.90 1875.91 9.2544 -0.9197 9.0200
R.M.S. Coserwotiowl Erro- = 9414

R.M.S. Offset Wsver Difforece = 1297
R.M.S. Potert. iol Lodder Difference = .2413

FID ORE DATR

1957.1S
1928.
2729.81

b4

-

R e e

SOOI TRTIONRN
SREEFELL Y
JNBE8BB:8Y

Aooorent.
Resist ivity

INTERFRETED MODEL

Thickess Dgoth Ao

2.1

8.8401

ftcimm rel. ervro- = -0.0686 at. sonple S

Flmber of ‘triols uos

e %]

9.29

2.24

8.3 --------

2728.6

KRRk R KR

Reflect ion
Coeffts.

9.8411

9.6095

-0.997

0.6882
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NO68 NE R2A 6552 8640 Heathery Wood
Aziouth 005° Overburden 0.lm
August 1989 Minersl I 1.2m
Waste -
Interpretation
Geological .
classification Lithology Resistivity Thickness Depth
(oha m) (n) (m)
Soil, silty 117 0.1 0.1
Alluvium Sand 5447 0.2 0.3
Sand and cobbles, 14367 1.0 1.3
dry
?Glaciolacustrine Silt, sandy, damp 934 - -
deposits - ’
1039,
E
'5 > K, \
5 2
o 1808, & e Lo
9
14
100.

t. 10.

Electrode Seporation ~ Depth (m)

NFPUT DATR

Electrode
Spocing - A c o1 oe 8
0.5 3.0 353.0009 254.9990 232.0090  17.6509
1.9 9.0 6.0 198.320 204.0022 12,9908
2.0 J77.00 252.0W0 186.999 172.0009 19, 95259
4.0 164.3000 159.3009 135.3999 117.0099 13.5190
8.0 S3.C2AN SP.aP 43.18999 S0.5009 3.9400
16.0 19,1600 13,3409 11,7299 11.7120 9.8370
32.0 6.6099 S.6309 5.199 S.g9 9.3863
64.0 2.8600 2.6378 2.3 2.3320 0.2473
FPROCESSING RESLLLTS
Electrade Lrver Oonerued Of faet Loteral
Spxcirng  Resistivity Evor Ervror Ervor
8.5 763.941 . 9.8 -9.9905 9.9455
1.0 1263.55 8.0035 9.ee88 0.88%
1.5 1747.95
2.9 a2 .se 9.0999 -@.68009 9.1563
3.0 2915.66
4.8 3179.582 9.033» -9.1451 0.6288
6.8 288.29
8.0 aFxe. R -0.0077 2,158’1 -9.1779
12.8 1414.56
16.0 1176.,71 -@.0212 9.e989 -0.1813
24.0 935.33
2.9 1806.42 0.0887 -9.8137 -8.7724
48.09 983.a8
64.7 933.92 -0.259 2.013 0.00%0
R.M.S. Goserwot.iocol Bvo - 0528
R.M.S. Offset. Liyver Dilfforeces - B899
R.M.S. Potertial Lodder Differerce = .1568
FIAD ORE DATA TNTERFRETED MXDEL
Electrode Aoporert. Ref lect.ion
Seporat.ion  Resistiuvity Thidewss Depth o Coeffts.
1 8.5 63.491 0.10 116.8
2 1.0 1263.55
3 1.5 174?7.95 8.1 -------- 0.9589
4 2.0 2252.52
S 3.0 2740.09 R a.18 S447.1
6 4.9 31770.58
7 6.0 289D .00 .28 -------- 0.4592
8 8.0 252 .42
9 2.0 1635 .00 1.8 14367.49
19 16.0 1176.71
1M 24.0 1858.00 1.31 —-eeeeo -0.8779
12 *x.0 1026. 42
13 48.0 933.88 933.9
19 64.8 939.9%2

R.M.S. Relot ive ervro- = 8.0601
Mxxinum rel. evro~ = 0.1836 ot sonple 18
MNurber of triols uos 19

*EEEKREEE
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NO68 NE R2B 6552 8640 Heathery Wood
Azimuth 150° Overburden O.lwm
August 1989 Mineral I 1.6m
Waste -
Interpretation
Geological
classification Lithology Registivity Thickness Depth
{oha ) (m) ()
Soil, silty 119 0.1 0.1
Alluvium Sand 3983 0.3 0.4
Sand and cobbles, 10823 1.3 1.7
dry
7Glaciolacustrine 7Si1t, damp 829 19.5 21.2
deposits
7511t 895 - -
169,
€
g /*’lﬁ*\
~ .
3
‘5 i 1999, ! =
0 T
[ .
14
109,

1.

9.

Electrode Seporation 7 Depth (m)

IUT DATA

Electrode

Spexc ing A C o1 o2 8
9.5 367.0000 9.9000 244.0909 241.99080  16.979
1.0 102.0009 309.0999 216.0009 200.0009 12.0099
2.0 &45.00090 257.0000 182.0909 155.8000 17.9998
4.9 151.90090 139.6009 139.0000 99.5000 12.1600
8.0 S0.50 47 . B8O 49. 1008 39.5098 2.8400
16.9 15.330@ 14.5809 11.6400 11.6609 0.7%639
32.8 S.60009 5.2 4.5809 4.3629 9.3799
4.8 2.9¥¢89 2.6899 2.3200 2.0 Q.28

PROCESSTNG RESLLLTS

Electrode Lrver Ooserwed Off=et Loterot

Spocing Resistivity Ervror Ervor Ero-
9.5 761.84 @.e2e8 -9.9124 9.0144
1.0 1306.99 -9.000 -0.0/%69 9.15724
1.6 1728.69
2.9 21x.96 0.0 -8.1551 -a.e12?
3.0 239.%H
4.0 2997 .08 9.0003 -9.3012 -0.092
6.8 2863. 1
8.0 2206 . 76 -9.0228 -0.2167 -9.2053
12.0 1996.14
16.0 117119 -9.0288 2.0817 0.1541
24.9 9. 76
32.9 898.75 p.oR V.9 -9.1557
48.0 287.09
64.0 876.63 2.0314 -9.1284 @.0220

'R.M.S. Goserwot.ioal Ervo- - G826
R.M.5. Dffset over Difforoce = 1609
R.M.S. Potert iol Lodder Differece = 1292

FIAD QURE DATR

"INTERFRETED MIDEL

Electrode Aoporert Ref lect ion

Seporat.ion Resistivity Thickwess Depth o Coaffts.
1 a.5 261.84 9.19 118.7
=4 1.0 1306.90
3 1.5 1728.69 9.1 ~---m--- 0.9421
4q 2.0 2122.96
S 3.8 2685 .00 .27 3933.4
6 4.0 o997 .88
? 6.0 2679 .09 0.37 -------- B8.4619
8 8.0 225%6.76
9 12.8 15580.28 . 1.34 18823.1
19 16.0 171,19
1" 24.0 950.9 171 —emeemee -2.857%6
12 2.0 BIR. 7S
13 48.9 837.09 19.49 829.4
14 64.0 876.63

21,88  -memmme- 0.0378

R.M.S. Relative ero~ = 0.6289 894.6

Mo imum rel. erco- = 0.8565 ot somle 4
Ner of triols wes >4

KESEER kS
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NO 68 NE R3A

Azimuth 160°

6572 8616

Burn of Mainhaugh

Overburden 0.1m

August 1989 Mineral I 4.3m
Waste 13.7o
Bedrock -
Interpretation
Geological
classification _Lithology Registivity Thickness Depth
{ohn @) (o) (o)
Soil, pebbly 681 0.1 0.1
Alluviun Cobble, gravel 6784 1.4 1.5
?Fluvioglacial Sand, pebbly 1114 2.9 4.4
sand and gravel
7T111/Deconposed Clay, gravelly and 665 . 13.7 18.1
bedrock sandy
Caledonian Granite 1321 - -
18000,
’é o
g N
K
: oA
»
=
2 N a
W 139, 4
- Yr
[}
[14 ;
o).

1.

Electrode Seporation ~ Depth (m)

NNV DLW =

INUT DATRA

Electrode

Spa: ing A [ D1 oe 8
9.5 1375.0009 1295.0099 952.0999 ©51.0008 79.2909
1.0 OF5.0000 844.0000 C05.00% 632.0993 60.7009
2.0 495.0999 353.0000 3498.0020 305.0000 &3.0000
4.0 197.0999 192.7909 $8.8078 86.9000 4.1009
8.0 26.9008 5.2 19189 22. 1088 1.2080
16.8  11.4599 10.8409 8.4800 8.0020 9.6
32.9 6.7329 6.4000 4.2899 5.0199 9.3540
64.0 438089 4. 1999 2.6 3.9 9.263

PROCESSING RESULTS

Electrode Lirver Qoserwued Offact Loterol

Spxcirg Resistivity €rro Ervor Ervor
2.5 2832. 15 2.0 -9.1138 2.1089
1.8 a97?.79 9.0093 -0.8524 9.8977
1.5 4422.495
2.9 . 2.09090 -@D.137 9.1085
3.e 3241.496
4.9 2333.58 9.0919 -9.1282 -0.0181
6.0 1436.87
8.0 1A37.498 -9.090 9.1415 9.9c9
12.9 879.40 )
16.0 £28.38 0.0205 -0.8683 2.0604
24.0 889.48
32.9 933.93 -0.993% 9.1572 2.9911
48.0 1859.66
64.9 1186.27 9.039 9.2373 0.0229

R.M.S. Ooserwotiool Ervos = . 0820

R.M.S. Offa=t. Liyvvr Difforeove = L1385
R.M.S. Potetial Lodder Dlfferece = 286

. Ref lect ion

FILD QRE DATA

Electrode Aopcrert.
Sepcrotion  Resistivity

2832.15
4a7?.79
4199.39
4192.92
241 .46
2333.8
14065837
1837 .48
210.79
237,48
933.93
1069.66
1es.27

POLUD 2O
I 3003000

(v
-
-

REHEBR:
[N

. R.M.S. Relotive erro~ =
Mo imum rel. evo~ ~ A.0482 ot sonple 2
Mo of triols urs

2.4a21?7

17

©

Thickress Depth

9.10
8.10

1.36
1.46

2.95
4.4

13.65
18.06

Ro

1329.

9

EEREEEK XS

Coeffts.

8.8175

-9.7179

-2.2522

0.3322
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NO 68 R3B 6572 8616 Burn of Mainhaugh

Azimuth 110° Overburden O0.1im

August 1989 Mineral I 5.0m
Waste 15.5m
Bedrock -

Interpretation

Geological

classification Lithology Resistivity Thickness Depth

(ohm m) () {m}
Soil, pebbly 658 0.1 0.1

Alluvium Cobble gravel 6736 1.4 1.5

?Fluvioglacial Sand, pebbly 1203 3.6 5.1

sand and gravel

7Ti11/Decomposed Clay, gravelly and 542 15.5 20.6

bedrock sandy

Caledonian Granite, fresh 7863 - -

1rm.

1€

Fopar-ert Res:stivity (Ohm.m)

1.

18.

Electrode Sepoaration 7 Depth (m)

RIS oN NV W -

INFUT OATR
Electrode
Spoc ing A C o3} o2 8
9.5 1305.0990 1218.00090 922.0999 8283.009090 86.990
1.8 911.9000 S53.0999 G79.0029 G21.00 S57.9009
2.0 391.0999 368.0920 3ID.00W I3D.0009 2.79W
4.0 116.8900 111.9999 103.9900 99.90992 4.0800
8.0 Z3.0990 I6.8000 19.6400 22.7009 1.28200
6.0 10.2909 9.6509 8.7209 ?.1809 0.6030
32.0 6.66089 6.3409 7.6908 4.4509 8.3a9
PROCESSING RESLLTS
Electrode Lervrer .Ooserved  Offset Loateral
Soa:zing Resiativity Ervar Error Ervor
2.5 . 2748.89 9.2001 -8.1074 2.8278
1.8 484 .87 0.0001 -0.e8%e 9.1345
1.5 4297.79
2.0 <a221.24 @.0028 0.9 -0.9a57
3.9 3.9
' 4.9 2447.93 .00 -9.1335 9.1854
' 6.0 153R.72
8.0 1964.12 -2.2901 0.1445 0.2e80
12.9 889.85
) 16.0 799.22 9.0036 -0.1937 -9.21”1
! 24.0 966.78 .
32.9 1209.45 2.8ee? -9.5338 ©.0009
48.0 Se8.37
64.0 224.66
R.M.S. Ooserwot lorol Errare =~ 8017
R.M.S. Offset. Liyver Differeoce - 2332

R.M.S. Potertial Lodder Differece = .1547

FIOD QURLE DATA

SO OoO0n

2oBrERmoawn--o
uliind

R.M.S. Relat i, evro~ =
M inum rel. erro- = -0.8422 ot sople 13
FMarber of trials vos

Resist ivity
2743.89
4224 .07
a2J?. ™M
4a221.24
3273.59 1.38

e ®
8
8

Electrode Aoporent.
Sepcrat. ion

Thickess
0.1e

15.49

Q.27

£ %)

DNTERPRETED MODEL

Depth

o

7863.2

L2222 2 3]

Ref lect ion

Coeffts.

9.8219
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NO 69 SW RiA 6030 9133 Blackhole
Aziouth 130° Overburden 0.2m
August 1989 Mineral I '2.4m
Waste 13.5m
Bedrock -
Interpretation
Geological
clagsification Lithology Resistivity Thickness Depth
(ohn ®) (m) (m)
Soil, sandy 421 0.2 0.2
Alluviun Sand, pebbly, dry 2095 0.5 0.7
Gravel, sandy, dry 5099 0.9 1.6
Gravel, sandy, wet 1535 1.0 2.6
Glaciolacustrine S{lt, clay and 495 13.5 16.1
deposits pebbly sand, wet
Caledonian Granite 2358 - -
10000,
€
3 B
3 ’ Rd B
&) 1890,
9 Pz
109,

1.

19.

Electrode Seporotion 7 Depth (m)

sosonvRA
EHHEIE

Of faet, Loteral

Electrode

Spaxz ing A C D1 o2
0.5 425.0000 4909.0099 282.0009 277.0000
1.8 315.0000 299.0008 254.0009 . 4003
2.0 236.0000 oc8.0000 168.7000 . 700
4.0 77.4200 71.9009 73.9020 61.3900
8.2 c2.1a89 2t.2000 23.00 15.8799
16.0 190.1909 9.5188 7 6929
32.9 7.5109 7.8808 S.4409 .
64.0 .54 S. 1700 3.90089 . 8220

PROCESSING RESALTS

€ lectrade Lerver Ooaer-ved

Soacing Resistivity Ero
2.5 878.08 -0.0097
1.0 1414.97 -9.0010
t.5 1818.48 .
2.9 a2019.42 9.0223
3.0 1821.97
4.8 1692.69 0.0900
6.8 1544.58
8.0 9%6.91 -0.052
12.0 669. 15
16.8 2. 82 -0.0087
24.0 874.43
32.0 1825.42 0.00d5
48.0 1298.15
64.9 1548.18 -9.0a31

R.M.S. Joserot.iowl Ero « .14

R.M.S. Offset Urver Difforoce =

Evro- Eror
.07 9.835
9.25958 -9.99%
-0.0996 9.4998
9.1797 -0.2659
-9.3869 -0.855
-2.1391 -0.9457
-8.1333 0.8148
-0.e060 O.m

872

R.M.S. Potentlal Lodder Differece = .2399

FIELD QRE OATR

Electrode Roporert.
Sepcrat. jon Resistivity

g78.08
1414.97
1818.48
a2919.42
1989 .09
1692.69
1285 .09
976 .91
a7 .o
2.8
874.43
1825. 42
1298. 15
1548.18

CONMN AW
COE0DEDDOONDN

&
TéBYiAmoswn=-o

R.M.S. Relative &va- = B.221S
Mxximm rel. ero- = 9.0429 ot
Mber- of brials uos =2}

Thickess Depth

0.24

9.29
a.42

0.66
9.90

1.8
1.8

2.69
13.53

16.13

sonple S

Ref lect ion
R Coeffts.
1.2
-------- 0.6652
2094.9
-------- 0.4176
Se98.9
-------- -2.5373
1524.8
-------- -9.5127?
494.5
-------- 9.6533
57,7

AXBXEBER




vee

NO 69 SW R1B 6030 9133 Blackhole
Azimuth 070° Overburden 0.2n
August 1989 Mineral I 2.0m
Waste 14,70
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohm m) (o) ()
Soil, sandy 436 0.2 0.2
Alluvium Sand, pebbly, dry 1504 0.2 0.4
Gravel, sandy, dry 5095 0.8 1.2
Gravel, sandy, wet 1269 1.0 2.2
Glaciolacustrine Silt, clay and 584 14.7 16.9
deposits pebbly sand, wet
Caledonian Granite 2965 - -
10000,
E
f? 3 %& »
2 ™ A<
o 1098 . PEal
2
0
[1'4
100.

18.

Electrode Separation 7 Depth (m)

128,

OQONONDIUWN -

R.M.S. Relotive &ovro =
Mocimm rel. eara- = 8.0154 ot sample

Electrode

Spoc ing A
a. .
1. 349.
2.9 0.093 .
4. 68.49090 6&3.
8. 25.3009 24.
16. 19.7028 10.
32. 8.4520 8.
64. 6.7929 6.4209

Electrode Lisver
Soocing Resistivity
e.s 918.%2
1.0 1489.11
1.5 1868.25
2.0 1931.45
3.9 1856.99
4.8 1497.91
6.8 1100.95
8.9 918.18
12.e 693.39

; 16.0 793.19
24.8 992.58
3.2 1159.07
i 8.0 1512.61

64.9 1883.95

R.M.S.

FIELD O RE OATR

Electrode Axocrert.
Sepcrat. ion Resistivity

918.9R
1489. 11
1755.09
1931 .45
1856.59
1497.91
1109.95
918.10
=5 .00
793.19
99%2.58
1159.07
1512.61
18%3.95

- o

2EMLIRwmswn- o
ORISRV EN

Nrber of trials wes 3

2.9083 -9.2225  ©.8851
2.0004 -9.2919 -9.2%63
9.0021 -©.0998  ©.2808
0.0885 B.1572 -8.185
9.002 ©.3997 -9.9989

-0.0001 8.4292 0.0020

Goserwot icol Ero- = 0029
R.M.S. Offact. Lirver Difforece = 2799
R.M.S. Potert iol Lodder Differexe = 1751

Thideess
0.2

2.2

0.98

14.72

8.a2%

2

INTERFRETED MODEL

Ref lect ion
Depth Ro Coeffts.
436.4
0.8 -------- 0.5582
1594.0
0.44  -------- 9.5442
5095, 1
1.8 coomeee- -8.6012
1269. 1
2.23  -----ee- -9.3696
584.1
16.95  -------- 8.6789
a965.3

EXNTAREE




SEC

Electrock

NO 69 SW R3A 6128 9173 Mill of Clinter Spoc ing a ¢ o = 8

Aztouth 075° Overburden O-EN 0.5 657.0900 G22.0000 364.9999 494.0000 33.3909
August 1989 Mineral I 3.8z 1.0 494.0000 964.0000 297.0000 I74.0008 30.4000

Waste 7.10 2.0 335.0000 313.0000 218.0000 =54.0009  17.8409

Bedrock - 4.0 124.9999 116.4000 194.8999 165.2009 8.2390

2.9 39.3008 3R.0000 31.3999 32.8083  1.3612

Interprotation 6.0 19.4909 18.4709 15.3909 9.80%9  0.9950

32.8 13.3989 12.4100 11.0509 6.8998  0.9210

Geological €9.0 19.9900 12.4930 9.309 4.508 04040

classification Lithology Resistivity Thickness Depth PROCESSING RESLLTS

(oho =) (w) (m) Electrade  Usrer  Ooserved  Offset  Loterol
Spacing  Resistivity Error Ervror- Ervo-
Soil, silty 337 0.2 0.2 2.5 1347.79 9.0255 9.3031 9.a77°?
1.8 2108.01 9.0083 0.225 0.8437
1.5 2665.28
Alluvial fan Cobble, gravel, dry 7479 0.9 ta g.g ass.ge 9.885 0.1535 .27
. . 297%6.91
Sandy gravel, damp 22719 2.9 4.0 4.3 2638 99 0.0  0.0808 -9.1286
. 6. 2083.01
Till Clay, sandy and 469 7.1 1.1 8.0 1560, 74 -9.0016 -9.0161 8.4
gravelly 12.0 127.45
16.0 1266.19 e.@13 -2.4438  0.1559
Caledonian Granite, fresh 5376 - - 24.0 1563.86
; 2.0 1894.53 0.0291 -9.4696 -9.0065
4.9 2395 .51
100000, 64.0 2/%8.78 ©.0006 -9.6858 ©.09%0
R.M.S. Omewctiowl Eva = 0817
R.M.S. Offset Lbrrer Difforoce « 3637
R.M.S. Potatiol Ladder Differece » .1353
~
€ FIELD QURE DATR INTERFRETED MODEL
g Electrode  Agporet. Rof lect ion
u Seporot.ion Resistivlty Thickeess Depth Rro CoeffLs.
3, 1 0.5 1347.74 9.15 337.2
ho! 2 1.0 21e8.01
5 3 1.5 2665.28 0.15  -------- 9.9137
T e a 2.0 2965.66
o - - s 3.8 2976.91 0.93 7479.4
6 4.8 2638.94
é ? 6.0 2203.01 1.88  -------- -9.5330
-1 2.0 1568.74
9 2.9 1175.09 2.9 2278.5
19 16.0 1266.19
N 1 24.0 1563.85 4.2  ~eemmme- -0.6583
P 12 .8 1894.53
N 13 48.9 2395.51 ?2.13 463.7
! \XK\ / 19 es@ 2798.78
0. ] R .839
a. 1. 19. 198
R.M.S. Relot.ive evro- = 0.0287 5375.5
Electrode Sepcrotion 7/ Depth (m) < imum rel. erro~ = -2.0558 ot sonple 19 :

Nutoer of triols uos 19 fTE2 2233



2 1%4

.md

NO 69 SW R38 6128 9173 Mill of Clinter
Azimuth 150° Overburden 0.2o
August 1989 Mineral I 4.0m
Waste 8.2m
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohz m) (m) ().
Soil, silty 335 0.2 0.2
Alluvial fan Cobble gravel, dry 7828 1.0 1.2
Sandy gravel, damp 2411 3.0 4.2
Till Clay, sandy and 451 8.2 12.4
gravelly ’
Caledonian Granite, fresh 5837 - -
1000,
»
het
2
N} 1033,
9
b
14
§
§ .
N
\ /
1, \X\x/

1.

Electrode Seporation 7 Depth (md

INFUT DATR
Electrode
Soccc ing a C D1 e ... 8
0.5 6857.0000 €58.0008 475.0000 398.0909 28.9909
1.0 481.09009 449.0000 38.0000 3I4.0000 2.7000
2.0 3V.00 3I33.0000 00.0000 64.0000 16. 9290
4.0 139.6008 131.9009 106.3000 117.1000 7.8990
8.0 49.7092 .2 V.V 33.500 1.4909
16.02 16. 1900 15.3329 11.0920 10.6799 2.8102
32.8 13.9°00 12.2109 8.7900 8.2700 0.8128
64.0 9.7809 9. 1509 6.6°99 6.8000 0.6599
PROCESSING REFULTS
Electrode Lisrvesr Oomserumd  Of (st Loterat
Spooazirg  Resistivity Eror Erro- Ervar
2.5 1371. 31 2.921 9.1764 9.1693
1.8 79.73 -9.e015 8.9181 -0.0137
1.6 2735.77
2.2 3D41.06 9.0003 9.1818 9.3151
3.0 3006.21
4.0 2897.33 9.e915 9.9967 9.9985
6.0 2392.71
8.0 1671.33 .00 9.915D 2.09486
12.9 1179.74
16.0 1091 .26 0.0000 -8.a341 2.8246
24.0 1359.43
3.0 1715.06 9.8e037? -90.8619 9.6518
48.9 2299.19 .
©64.0 698.25 -0.05 9.8268 9.9
R.M.S. Ooserwot.icrol Errvo- = 817
R.M.S. Offset. Lirrer Differoce -~ .2998
R.M.S. Potert ol Lodder Differece = 1432
FIELD OF.E DATA INTERPRETED MICEL
Electrode Aoporert Reflection
Seyrration Reslistivity Thickness Degpth Ro Cooffts.
1 0.5 13721.31 2.15 33FK.2
2 1.8 2079.73
3 1. &e3H .77 8.1 -------- 0.9179
q 2.0 3091.05
S 3.9 336.21 a.99 7828.0
6 4.7 2897 .33
7 5.0 239,71 A4 e -0.5291
8 8.0 1671.33
2] 12.9 1179.74 3.a3 2410.9
10 16.0 16991.25
1M 4.9 1359.23 4.17  —----e-- -2.6850
12 .9 171505
13 43.0 &299.19 8.21 450.7
14 .9 DEFR. S
12.38  -------- 2.53567
R.M.S. Relotive avor- = 8.0291 58371
Mx<imum rel. evro- =~ -0.0669 at. aonple 1
Mot of Lriols wos <) EREEEES




LEZ

NO 69 SW RAA 6180 9273
{+]
Aziouth 035 Waste 10.8m Electrode b
August 1989 Bedrock - Specirg A c o1 e 8
0.5 155.9029 1SD.8999 111.50909 100.2000  4.87990
1.2 39.2000 3I7.8000 24.'028 32.700 1.3780
Interpretation 29 17.4800 16.5609 12.139 11.99%1  0.9150
4.9 9.6899 9.9 7.1199 6.800  0.6650
Geological 8.9 6.8 6.4529 4.8 4.5A0 0.4550
classification Lithology Resistivit 15.0 4.4629 4.1709 3.3999 3.0322 9.2999
y Thickness Depth
{oha =) () (2) 2.8 2.9690 2.2609 1.8499 1.9140  0.1989
PROCESSING REILTS
€ lectrode Werver Doserved  Of fset Loteral
Sotl, aand,.v 780 0.3 0.3 Spocing Resistluity Eror Ervrar Ervror
Alluvium Clay, silty, damp 147 3.5 3.8 ?.g :‘172;2 g.aaas -g.vma ;.aasa
‘ 1.5 157.74
Ti1 Clay, sandy, damp 298 7.0 10.8 2.0 151.585 d.ean -@.9116  08.1441
3.0 170.81
Dalradian Metamorphic rock 699 26.1 36.9 4.0 "175.68 0.0016 -©.A%3° -0.8731
(? aemlpelite) 6.0 211.41 :
2.0 237.58 90.0097 -D.456 0.9458
7 Metamorphic rock 62 - = 2.0 et 1
(? pelite) . 16.8 318.18 ©.0009 -0.2853 0.89R
240 %3.72
32.9 378.39 9.0016 ©0.03¢45 ©.00%
10, 48.9 368.96
\ 4.0 06.89
R.M.S. Coserwotiool Gro- - 9218
R.M.S. Offs=t. Lirver Difforece = 124
-~ R.M.S. Potert lal Lodde- Differece = .4628
E 11 <
: FIFLD QRE DATA INTERFRETED MIDEL
5 Electrode Aopcrent. Ref lect ion
' : Sepcoration  Resistiuvity Thickeess Depth o Coaffts.
2 1 8.5 32.54 8.26 7.5
p 2 1.0 178.44
3 . 3 1.5 157.74 9.6 --m----- -9.6833
0 4 2.9 151.55
g} S 3.8 162.59 3.49 146.7
& ‘ 6 4.9 175.68
L7 6.9 211.41 3.7% -------- 9.3406
E ‘ 8 2.0 237.59
( B G 9 12.9 7.8 7.03 a38.2
X7 Y 19 16.9 318.18 .
5 < 1 24.0 363.72 18.79  —mm--mm- 8.4221
3 ‘,*) 12 3.0 378.3
13 48.0 368.9%6 6.14 699.3
L\x** 14 64.0 395.89
e ! B/ - -9.8365
: . 109. . o
R.M.S. Relot.ive erar 9.9190 .2

Electrode Seporation ~ Depth (m)

Moo of tricls uos 32

Mo imum rel. oo = 8.0329 ot aample =

R EEREK



8t¢C

Aoparent Resistivity (Om.m)

NO 69 SW R4B 6180 9273 Boghead
Azimuth 130° Waste 12.0n
August 1989 Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(oha =) (m) (o)
Soil, sandy 759 0.2 0.2
Alluvium Clay, damp 137 2.9 3.1
Till Clay, sandy, damp 298 8.9 12.0
Dalradian Metamorhic rock 575 - -
10329,
1879.
[
XM
X1
-
2
199.

1.

19.

Electrode Seporation 7 Depth (m)

Electrode

Spoc ing A C D1 o2 B8
9.5 1795.9900 199.3099 82.6090 85.0200 "s.4700
1.0 33.9900 3.0 35.9900 21.928 1.3810
2.9 18.230® 17.3499 13.1999 11.6409°  0.8860
4.9 9.7300 9.1000 7.2329 6.6000 0.6232
8.8 6. 7009 6.2800 4.9700 4.3200 0.4160
16.8 4.5299 4.2909 3.380 2.9608 0.2760
32.0 2.8309 2.679 1.9540 2.0608 9.1508

PROCESSING RESLTS

Electrode Lbvrer Ooserved  Offset Loterol

Sporing  Resistivity Ervar Ervor Eror
a.s 264.84 2.e912 0.2423 9.1651
1.0 151.74 0.0906 -9.1853 2.1331
1.5 133.74
2.0 156,41 2.8 -9.1248 8.2125
3.9 172.84
4.0 173.79 0.0097 -9.8911 -0.6289
6.0 207.99
8.8 233.48 8.0906 -2.1399 a.e172
12.9 278.82
16.9 318.18 2.0089 9.13%9 0.0066
24.9 368.85
32.9 403.53 9.0233 9.9528 9.e039
48.0 a6.19
64.0 S36.71

R.M.S. Oosowot loal Bvo- = 83147

R.M.S. Offas=t Werver Differerce = . 10&2

R.M.S. Potertiol Lodder Differece = 1242

FIELD ORE DATA

€ lectrode

Seporat. ion
1 8.5’
2 1.8
3 1.5
49 2.9
5 3.9,
6 4.9
? 6.0
8 8.0
9 12.9
19 165.9
" 240l
12 2.9
13 48.6‘
14 64.0°

FPoporat
Resist ivity

264.84
151.74
150.29
156.01
160.00
173.79
207.99
233.48
278.82
318.18
368.85
403.53
466. 19
536.71

INTERFRETED MODEL

Thickeess Deoth

8.2

R.M.S. Relative ero- - ©.8155
Mxxinum rel. erra- =-8.8253 ot sonple

Muroer of triols uos

€ =)

12.665

S

Ro

XX REBEE

Ref lect ion
Coeffts.

-0.6940

0.3695

98.3178




6€£2

NO 69 SH RSA 6210 9184 Ordie
Azimuth 095° Overburden O.1lm
A t 198 Mineral I 4.5o
ugust 1959 Waste 16.50
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(oha m) (m) (m)

Soil, huaic, dry 890 0.1 0.1
Alluviun Cobble gravel, 11179 1.6 1.7

sandy, dry
Fluvioglacial Cobble gravel, dry 14139 1.7 3.4
sand and gravel '

Gravel, sandy, wet 3469 1.2 4.6
Till/Decomposed Clay, sandy and 318 16.5 21.1
bedrock gravelly, wet
Caledonian Granite 2693 - -

10000, T .
—x
( ¥
g t
2
N} 1990, X
1] X yd
o \ yd
b A
12
190,

t.

Electrode Separotion 7 Depth (m)

DWUT DATR

Electrode
Spoc trg A’ C D1 e 8
0.5 1856.0000 1896.0000 1119.0090 1193.0000 49, 3009
1.0 1166.0007 1084.0000 7338.0008 9G3.0800 872090
2.0 918.0920 §77.0000 S59.0009 7O8.3209 40 . 3D
4.0 355.0000 331.0000 349.0008 296.0000 34.5009
8.9 93.0000 90.SM 72.7008 SR2.4000 2.6700
16.0 18.3°00 9.7 8.4000 19. 170 9.4549
32.9 4.1209 3.778 3.332 3.9220 9.2650
64.9 4.0 3.938 2.2800 3.5800 0.9020
PROCESSTNG REQLLTS
Electrode Lirvrer Ooserwved Of Maet Loterol
Specing  Resistivity Ervor Erro- Ervor
a.5 3631.68 a.0004 9.065490 9.2660
1.0 5334.42 -0.0994 9.3615 -0.1329
1.5 ke U )
2.9 7960 . 8D 8.9029 9.2352 9.2562
3.0 8128.1S
4.0 8185.31 -9.09194 -9.1643 -0.3998
6.0 7418.58
8.0 41499.42 0.02023 9.2386 @a.3578
12.0 1063.99
16.0 933.43 0.0205 0.1985 -0.3X84
24.9 63.33
32.9 678.58 -9.0235 8.e6? -0.3675
48.@ 923.69
64.9 17’8.a2 -.18”1 9.9437 Q.00
96.0 1539.7?1
128.8 1822 12
R.M.S. (baserwot laorol Ervor =« 8652
R.M.S. Offset Wyrver Difforece = .23
R.M.S. Potert lal Locder Differerce = (3175
FIAD ORE DA INTERFRETED MODEL
E lectrode Aoporert, Ref lect ion
Seporat.ion  Resistivity Thiclkess Oepth Ro Coeffts.
1 0.5 3631.68 9.13 889.8
2 1.8 5304 .492
3 1.5 6990 .09 0.13  ------e- 9.8526
q 2.8 7960 .80
s 3.0 8128.15 1.58 11179.3
6 4.0 8195.3
7 6.0 6199.08 1.7 -—=-mmm- 9.1169
8 8.9 4149.42
g 12.0 1859.09 1.67 14139.3
19 16.0 933.43
1B 24.9 629.09 3.3 - -0.60850
12 .9 678.58
13 48.0 923.69 1.23 3469.0
14 64.0 178.22
4.61 ~------- -8.8319
. 16.45 318.4
R.M.S. Relotlue &vror 8.a59 21.06  ~mmmmmmm 0.7895

Maxxcimum rel. ervro~ =
Nurber- of riols uwos

9.9996 ot sonple

8

e




ove

NO 69SW RSB 6210 9184 Ordie
Azimuth 180° Overburden 0.1m
August 1989 Mineral I  3.7m
Waste 17.90
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohm m) (m) {m)
Soil, humic, dry 808 0.1 0.1
Alluvium Cobble gravel, 12633 1.2 1.3
sandy, dry
Fluvioglacial Cobble gravel, dry 15444 1.5 2.8
sand and gravel
Gravel, sandy, wet 3226 1.0 3.8
Till/Decowmposed Clay, sandy and 360 17.9 21.7
bedrock gravelly, wet
Caledonian Granite 2866 - -
1008, T
M -
/
L~
€ 3 £
= \,
3
o 1288,
@ X Z
3 AN
14
108,

1.

Electrode Separation 7 Depth, (m)

DV¥UT DATR
Electrode
Spac ing A o oe B
0.5 1817.00090 1733.0000 973.0000 1327.0000 82.3200
1.8 1151.0200 1061 .8002 803.0090 841.0000 90.0090
2.0 S52.A20 958.0000 S53.0000 652.0000 2 I3.7008
4.0 FV.0000 30.0000 65.0000 346.0000 29.4000
8.8 68.5002 65.0800 76.790 77.8000 3.5399
16.9 8.67°00 8.2399 7.9498 7.6090 9.4310
32.0 4.9829 4.67°00 3.632 4.0108 0.3149
64.0 3.3 3.1108 2.5900 2.9200 a.a213
PROCESSING RESLLLTS
Electrode Lbrver- Oonervexd Of Fast Loterol
- Spocing  Resistivity Ero- Ervor Evraor
9.5 3¥b12.83 0.0029 9.397°8 a.ce81
1.9 S189.49 ©.0000 9.09080 -9.1221
1.5 6891.80
2.0 7822.57 2.e2a3 9.2233 9.5s87
: 3.0 ?7496.54
4.0 678.65 9.e017 8.2651 -9.3087
6.2 7430.37
8.0 3883.01 -0.0004 0.9192  -2.139
12.0 1243.24
16.0 755.99 a.e010 2.e213 2.3138
24.0 387.85
‘32.9 768.06 -0.0008 9.0995 -9.1910
8.0 954.99
64.9 1190.83 9.0111 2.1139 0.0000
R.M.S. (oot icwl Evro = .84
R.M.S. Offset Warer Differece ~ 1731
R.M.S. Potartiol Lodder Olfferexce = 8608
FIE.D AQRE DATR INTERFRETED HMODEL
Electrode Aaporont. Reflection
Sepcration Resistivity Thidewss Depth o Coeffts.
1 0.5 3612.83 8.13 897.7
2 1.0 5189.49
3 1.5 6891.03 0.13 ~=mm-=-- 9.8798
49 2.9 7822.57
S 3.0 8258 .08 1.20 1263.7
6 4.9 678.95
? 6.0 S875.00 1.3 -emmmee- 9.1091
8 8.9 3383 .01
9 12.9 1470.09 1.49 15444, 4
19 16.0 755.99
1" 24.0 610.80 2:82 --—----- -0.6544
12 x.9 768.06
13 48.8 954.59 9.98 2261
14 64.0 . 1183.83
38| -------- -8.7994
17.87 359.7
R.M.S. Relative =ovro~ =~ 0.6387 21.67 -------- 8.77°
Mao<imum rel. ero- = 0.07%67 ot aonple 2
2866.3

Nurber of trials wos <]




1844

NO 69 SW R6A 6493 9015 Greendams
Aziouth 160° Overburden O0.lo
August 1989 Mineral I 3.7o
Waste 20.6o
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohn m) {m) (m)
Soil, silty, dry 211 0.1 0.1
Alluviun Sand, pebbly, dry 1495 0.3 0.4
Sand, pebbly, damp 1044 3.4 3.8
Till/Decomposed Clay, sandy and 44y 20.6 24.4
bedrock gravelly, wet
Caledonian Granite 1267 - -
108,
€
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Electrode Separotion 7 Depth (m)
)

Electroie

S ing Ve C 2} o 8
9.5 IP.000 305.0000 233.0090 194.7060 14.1008
1.9 198.9900 189.5089 151.7000 118,480 8.8299
2.0 9R.IF 8I.WD 4.0 69.208 ? .50
4.9 S8.7098 48.1990 37.4999 35.3080 2.530 |
2.0 14.12090 12.6399 13.340 13.880 1.44980
16.90 19.7709 10.5593 S.3628 8.6620 0.2689
3.9 3.9 3.7008 3.4199 2.7 0.2699
64.0 2.8800 2.7520 1.79490 2.1808 0.138

PROCESSING RESLTS

Electrode Lervrer Oomerued Qffset Loteral

Spacing Resistivity Ervor Ervor- Errar
7.5 679.68 2.00083 9.2 8.1635
1.9 848.54 0.0905 -0.2966 9.2601
1.5 9e4.38
2.0 991.01 9.000¢ -9.8397 -0.134
3.9 989,31
4.8 913.58 8.80916 -0.8578 9.39%49
6.0 75.51
8.9 aea .o 9.0030 -9.9197 -0.5891
2.0 681 .46 :
16.0 > .00 8.4788 8.6371
24.9 S81.7%5
32.0 617.26 0.0986 -98.2215 9.175
48.0 755 .88
64.0 780.92 @.0000 0.2951 9.2

DVUT DATR

R.M.S. Oomerwctioal Evo- = 8012

R.M.S. Offset Lirver Difforoce = 236

R.M.S. Potertial Lodder Differece = 3854

FIELD QR.E OATA

INTERPRETED ODEL

Electrock: Foporent, Ref lect. ion

Separat.ion Resistivity Thickess Depth Ro CoaffLs.
1 n.S 679.68 0.13 211.3
=4 1.9 348.54
3 1.5 229.33 0.13 -------- Q.7524
a 2.9 955 .09
S 3.9 989.31 9.32 1495.4
5] 4.9 913.58
? 6.9 755.51 .45 -------- ' D.1777
2 8.9 654 .91
9 2.9 555 .99 3.3 1944.2
[[3] 150 S»M.M
tt 24.0 S81.7S 3.8 -------- -0.4a31
12 32.0 $517.06
13 438.9 55.89 29.61 q44.3
19 4.9 782.92

24.41 —e-ee--- 0.48737

P.M.5. Pelntiue erao- = 8.6222 156.9

e imum re]

Mumtysr of "briols oo

n

erra = B.0407 ot acnple
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NO 69 SW R6B 6493 9015 Greendams
Azimuth 100°. Overburden O0.1o
August 1989 Mineral I 6.0m
Waste 24, 1o
Bedrock -
Interpretation
Geological
clagsification Lithology Resistivity Thickness Depth
{oha =) (m) (o)
Soil, silty, dry 241 0.1 0.1
Alluvium Sand, pebbly, dry 1284 0.2 0.3
Sand, silty, wet 961 5.8 6.1
Ti11/Decomposed Clay, sandy and 514 24.1 30.2
bedrock gravelly, wet
Caledonian Granite, decomposed 842 - -
1M,
€
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Electrode Seporation ~ Depth (m)

I¥UT CATR

Electrode

Spa: ing A C o1 oe 8
0.5 316.0000 299.0909 231.0099 299.0000 16.9000
1.9 195.9929 187.G22A 133.3009 130.8000 8.2500
2.0 99.8909 S4.100 M.0000 79.80929 S.6600
4.9 47.7000 44.5000 40.9909 32.4090 3.24900
B.8 21.3000 28 .00 17.2529 15, 3629 1.1290
16.9 7.88090 ?.3908 5.9199 6.51089 9.4899
32.9 4.1500 3.8899 3.1100 2.96208 0.253

PROCESSING REILTS

Electrode - tLbver Ooserved  Of fset Loteral

Spocing Resistluvity Evror Ervor trro
a.s 677 .a1 2.3 -0.1439 a1\ 327
1.0 829.69 g.002 -9.0189 0.2675
1.5 882.00
2.0 909.81 2.0004 -9.0442 9.89%67
3.0 g%.491
4.0 914.83 0.0008 -9.2198 -0.0044
6.9 9. 14
8.8 819.58 0.0009 -9.1159 8.1a272
12.0 ©6B7.S5
16.0 629.39 0.0001 2.08066 -9.1110
24.0 '+ 64,92
32.8 6190.22 0.9041 -2.0994 0.0000
48.9 643.89
64.0 68S.99

R.M.S. Oomerwotiool Erro- = 8016

R.M.S. Offset. Uerver Dilforerce = 1174

R.M.S. Potert iol Lookder Differece = (1455

FIELD QLRE DATA

Fooorert.
Seporat.ion Resistivity

E lectrode
1 8.5
2 1.9
3 1.5
49 2.0
S 3.0
[ 4.9
? 6.8
3 3.0
9 12.9
[[5] 145.0
11 24.19
12 329
13 48.9
149 e4.9

P.M.S. Ralotive evor. = 0.0123

&677.01
829.69
882 .08
999.81
S29 .08
914.83
855 .99
819.58
w37.55
24,32
o724.92
619.22
643.89
6385.99

INTERFRETED MIDEL

Thickess Depth

8.13

24.88

Mocimum rel. erro~ = -9.823%6 of. sople
o~ of triols vos ?

8

Ref lect ion

RO Coeffts.
241.4
-------- 9.6334
1283.8
-------- -9.1449
958.7 '
-------- -9.3231
513.7
-------- 8.2424
842.4

kEE KRS KN
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NO 69 SE R1A 6553 9193 Castlehill E;c:;;b A o oe 8
Azizuth 100° Overburden 0.1o 0.5 795.0000 767.0000 499.0909 S19.0009 29.0999
Auguat 1989 Mineral I 1.5m 1.0 455.0000 426.0099 3G2.0900 07.0040 °8.82908
Waste 20.50 2.0 219.0099 299.9090 173.2908 158.0090 10.530
Bedrock - 4.9 63.9999 69.9999 GB.7009 47.80090 2.9609
8.0 18,389 17.2900 16.209 13.098 11850
Interpretation 16.8  82.8499 8.4 6.400 6.29W ©.929
32.8 S.91989 S.68 3.8 3.9999 0.269
Geological PROCESSING REZLTS
classification Lithology Resistivity ° Thickness Depth £ lectrode Wrrer Ooserued  Of fset, Loterol
(oha o) () (a) Soccing Resistivity Erro- v | Evor
2.s 1584.93 9.8813 0.2218 8.1=
Soil, silty and 516 0.1 0.1 1.9 2906.30 2.9993  -9.0961 2.1256
sandy, dry 1.5 2298. 96
2.0 228999 9.4 -90.8918 B.3194
Alluviua Sand, gravelly, d 1809 0.3 0.4 3.8 e
' y. dry . : 4.9 1333.32 0.0096 -0.2947 0.82%
6.0 995.865
Gravel, sandy 3321 1.2 1.6 8.8 7.5 0.3 9.2168 -8.8931
2.0 &1.19
Glaciolacustrine Silt, clayey and 708 8.1 9.7 16.0 634.35 9.0005 -9.0049 0.9440
deposits sandy, wet 24.0 6655 .28
32.0 779.11 0.002  9.9181 0.0009
Ti1l1 Clay, silty and 339 12.4 22.1 48.0 1970.08
sandy, wet 64.0 1419.88
R.M.S. (barwaticwl Bra = @011
Caledonian Granite 3737 - - R.M.S. Offset. Lirver Difforerce = .1399
: . R.MS. Potertlol Lodde- Differece = .1919
1axm, FIELD QUR.E DATA INTERFRETED MIDEL
Electrode Foyceent. Reflect ion
Sepcrat.ion Resishivity Thickewess Depth Ro CoaffLs.
- 1 8.5 1584.93 0.9 515.6
€ 2 1.8 6.3
: 3 1.5 2168.00 9.0 -------- 9.5563
g q ‘2.0 2080D.99
- : s 3.9 1?717.69 8.? 1808.5
» I ™~ 6 4.0 1338. 3%
B ‘ \ ? 6.0 995.96 9.37  -------- 9.20%48
5 * 8 8.9 73765
) VR, : (/ 9 12.0 651.19 1.29 330.8
a - — 7 o 19 16.0 634.35
0 AN =t " 24.0 655.20 1.61  -=s-o--- -0.6484
14 12 x.e 7711
13 48.0 197°0.08 8.66 7e8.2
g 14 64.0 1419.88
(g Y- J— -0.3506
122.91 . 339.0
209 ---e---- 9.83%
190, R.M.S. Relat.ive errar = 0.0179
o.1 1. 8. 0. Fecimam rel. mros « 90322 ot senple 7 37°36.7
MNurber of trials uos X0
. 12223323

Electroce Seporation 7 Depth (m)
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NO 69 SE RiB 6553 9193 Castlehill
Aziouth 005° Overburden O.1m
August 1989 Mineral 1 1.6
Waste 19.8m
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohas =) (o) (o)
Soil, silty, dry 485 0.1 0.1
Alluviun Sand, gravelly, dry 1744 0.3 0.4
Gravel, sandy 3667 1.3 1.7
Glaciolacustrine Silt, clayey and 744 7.4 9.1
deposits sandy, wet
Till Clay, silty and 332 12.4 21.5
sandy, wet
Caledonian Granite 3749 - -
%0,
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19.

Electrode Seporation # Depth (m)

INUT DATR

Electrode

Spcc ing A (o] e 8
0.5 718.0200 687.0000 465.00090 489.0090 39.3990
1.0 475.0008 449.0009 349.0000) 331.00090 °o6.0000
2.0 227.0039 215.0000 196.3909 162.8099 11.8799
4.0 73,7099 79.9999 61.8098 S6.10W c2.8099
8.0 21,1020 29 . 1000 16 . G520 16.3509 1.8280
16.9 8.2628) 7.8102 6.5509 S.7800 9.4599
32.9 6.0100 S.7509 3.9709 3.8108 @.2409

PROCESSING RESLTS

Electrode Lirver Ooserved  Offset Loteral .

Spocing  Resistliuvity Ervor Ervo- Errar
2.5 1498 .54 0.e210 0.5, 8.1186
1.0 2136.28 0.0092 -90.86529 9.1871
1.5 2407 .66
2.8 2256.29 9.0005 -9.1856 a.1ee4
3.0 1981.53
4.0 1481.58 0.0920 -©.0967 0.2240
6.0 1989.23
8.0 829.63 -2.0013 -0.0188 9.e810
12.0 739.98
16.9 619.77 0.0011 0.1299 -9.9782
24.0 672.39
32.9 782.13 9.02933 -9.9411 0.0000
48.09 1984 .60
64.9 1993.61

R.M.S. (oserwot lora! Ervo- = 0915

R.M.S. Offset. Uever Difforoce = Q979

R.M.S. Potertiol Lodder Difference = .1284

FIELD QLR.E DATA

Electrode Aapor-ant
Seporat.ion Reslistivity

1498.54
2136.28
a275.09
256 .29
1981.53
1481 .8
1880.23
89.63
65 .00
619.77
672.39
782.13
1884.68
1593.61

CRONONDW =

- 2

®
PRHRSAmoswnao
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R.M.S. Relotive ero~ = 0.0155
M imam rel. srro- = 0.0068 ot
Nurrber of triols uwos e

Thickress
0.9

TR

?.39

12.40

sonple 1

INTERFRETED MUDEL

0.3

9.a7

21.4?7

Jra9.2

E2 2222 22

Ref lect ion
Coeffts.

0.5647

0.3554

-0.6626

-9.3834

0.8375
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INFUT DATR

Electrade
NO 69 SE R2A 6523 9133 Dalbreck Spac ing A o1 oe 8
Azinuth 060° Overburden (2)(1): 0.5 362.9090 339.0089 291.0099 187.0009 22.0000
August 1989 Mineral I . 1.0 355.M¥9 53.0000 290.0000 155.9000  11.6400
Waste 7.6m 2.0 239.000 216.0000 164.9099 131.7000  18.4600
Bedrock - 4.0 17%6.9000 162.6000 133.2009 116.1009  14.1109
8.0 ©2.000 S7.5HAP 45.6009 S2.000 2.3
Interpretation 6.0 11.5909 19.9°99 8.9999 8.580 0.6149
32.6  8.5999 8.6¥P S.EBD S5.5%  0.549
Geological ; 64.8  6.998 G.4880 4.7809 4.690  @.4cw
classification Lithology Resistivity Thickness Depth PROCESSING RESS TS
(oha a) (m) (o) Electrade Lrve- Goso~wed  Offset. Loteral
- Spoxc ing Resistivity Error Erro- Ervor
Soil, silty 146 0.1 0.1 0.5 750.84 2.2028 -9.4351 9.0614
1.0 1124.38 0.8814  -9.25%6  0.0085
1.0 1.1 1.5 1444 .28
A}‘“"‘“’) Gravel, dry 5885 2.0 1863.59 9.0250 -2.2239  0.9414
{Terrace 3.0 2799.56
4.9 3132.89 0005 . 2785
Cobble, gravel, dry 14492 1.0 2.1 ip Pigpind 8 013 e
8.9 2952.96 ©.8085 9.131 9.49897
7Glaciolacustrine Silt, sandy and 202 7.6 9.7 12.0 1329.29
deposits clayey, wet 16.0 883.16 0.8 -B.0467 -0.1189
24.0 751.3
Caledonian Oranite, fresh 9408 - - 2.0 1127.96 0.0014 -9.2143 .91
4g8.0 1540.15
— 64.0 1924 .06 2.0003 -9.2199 o.M
' . R.M.S. Camerwat.loral Ervor = G014
R.M.S. Offset. Lirver Differerce = 2075
R.M.S. Potent lal Lodder Differerca = .2191
2 FIELD QLRE DATR INTERFRETED MODEL.

3 Electrode Aoporert. Ref lect ion
g /V—-\\M{ Seporation  Resistivity Thickress Depth Ro ~ Coeffts.
d € 1 8.5 759.84 9.13 145.7
By | 2 1.9 1124.38
hat X 3 1.5 19494.28 8.13 -~—----m- 9.9517
2 1 4 2.0 1863.59
4 . N s 2.8 27a.56 a.¢8 S8R%4.6
2 ¥ 6 1.0 N3:E.89
3 ? 6.0 3186.28 111 —mmeemee 8.4224
® 8 8.9 2452.96

9 12.0 1329.09 2.5 144921
19 16.9 883.16
1" 24.0 875.00 2,87  —-mmee- -0.975
t2 2.0 1127.95
13 3.9 1540, 15 ?.67 2e2.0
14 64.0 1994 .05
9.74  —mmmmee- 0.9589
199,
a. 1. 1a. 1em. R.M.S. Relative evo~ = 0.8996 9481
; Mcimm rel. evo- = 0.1789 ot somple
Electrode Sepcaration 7 Depth (m) axaaaxe

Nurbe of trials uos 3
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Ropor-ert Resistivity (Om.m)

NO 69 SE R2B 6523 9133 Dalbreck
Azimuth 150° Overburden 0.2m
August 1989 Mineral I 1.8m
Waste 9.7m
Bedrock -
Interpretation
Geological
clagsification Lithology Resistivity Thickness Depth
(oha @) (m) (o)
Soil, silty 193 0.2 0.2
Alluviua Gravel, dry 5375 0.5 0.7
(Terrace)
Cobble gravel, 9655 1.3 2.0
sandy, dry
7Glaciolacustrine Silt, sandy and 287 9.7 11.7
deposits clayey, wet
Caledonian Granite 6610 - -
12320,
e
X
g K|
V \ B

1989,

1.

Electrode Seporat.ion # Depth (m)

INUT DATR

Electrode

Spec ing A o oe 8
0.5 333.0009 317.0000 197.6900 265.0009 16.7400
1.0 353.0000 358.0000 272.0009 178.9000 S.5390
2.9 397.0000 390.0000 IN2.0A92) 198.6000 7.1700

, 4.9 135.7%00 119.5009 185.00090 49.2008 16.1790
8.0 30.0009 27.909) 54.1000 15.09880 2.3809
i 16.0 12.8809 12.5408 9.7 7.6809 9.3479
32.9 8.3420 7. 7000 5.8100 S .20 9.6399
64.0 S.8508 S.3209 4.4900 4.0200 .53
PROCESSING RESLLTS

€ lectrode Libyrver Ooasmrvwed Offset Loteral

Spacirg  Resistivity Ervor Ervor Ervror
2.5 73%.65 -0.082 a.2914 -2.1214
1.9 1416.54 0.0 -0.413@ 2.2139
1.5 1830.19
2.0 2X8.5 -0.99%6 -0.8278 9.4788
3.0 2881.89
4.9 2943.04 8.0882 -1.1597 0.4
6.0 3198.82 ‘
8.0 1738.93 -@.0865 -1.1ZM% -1.3838
12.0 579.82
16.9 841.96 -0.0005 -8.160 8.2425
24.0 747.96
32.e 1126.95 2.ea12 -9.9731 -0.8966
8.0 1572.35 '
64.9 1711.29 9.00080 -9.1185 9.0002

R.M.S. (baowot ioo! &rro- - 8014
R.M.S. Offset Liyver Difforexe = .6710
R.M.S. Potertiol Lodder Differece = .5649

FIELD QRE OATR

Electrode Foporert.
Seporat.ion Resistivity
1 Q.5 ?36.65
2 1.0 1416.54
3 1.5 1839.19
q 2.0 2328.55
S 3.0 2821 .09
6 4.9 2943.09
i 6.0 2400 .00
8 8.0 1738.93
9 12.0 1S .00
19 16.0 841.95
11 24.Q 875.09
12 x.0 1136.95
13 48.0 1572.35
14 64.0 1711.04

R.M.S. Relotive ero~ = 0.8471
Mocimum rel. aro- -

Nuvber of Uriocls woes 8

Thideess

9.15

2.5

1.32

9.73

0.0924 ot somple

Depth Ro
198.2
0.15  —--=--=-
5375.0
8.7 --------
9655.. 1
1.99  —ommoeee
287.1
1"m.72  --------
6103
i 2222323

Ref lect ion

Coeffts.
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NO 69 SE RBA 6646 9151 Muiryhaugh
Azimuth 04s® Overburden O.1ln
August 1989 Mineral I 8.8a
Waste -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohn =) (m) (o)
Soil, silty 321 0.1 0.1
Fluvioglacial Gravel, sandy, dry 6439 1.4 1.5
sand and gravel
Cobble gravel, dry 11349 " 5.7 7.2
Gravel, sandy, damp 3798 1.7 8.9
Till Clay, gravelly and 680 - -
sandy
1000,
w_
X
N

Roporet Resistivity (Om.m)

1.

108, 108

Electrode Seporation 7 Depth (m)

Electrode
Spoxc lng A D1 oe 8
9.5 730.00%0 683.0000 4943.0000 494.0000 36.9000
1.0 611.0990 S22.0000 <20.0200 3599.0209 31 .
2.9 483.0909 463.0020 341.0020 304.0000 24 . 3R
4.9 394.0909 278.0009 266.00090 188.7000 . 25.4000
8.0 1595.4200 145.3002 135.40909 114.95009 10.62080
16.9 49.9909 48.1000 43.1000 <9.S00 1.8140
32.0 ?.9408 ?.6909 7.4009 5.9829 8.2499
64.0 2.6329 2.4209 1.9220 1.7880 9.1958
PROCESSING REQLL TS
Electrode Lirver Gomerved Offact Loterol
Spacirng Resistivity Evor- Error Error-
9.5 1471.84 9.0001 9.1889 9.829?7
1.0 &4.69 9.0033 -0.974 9.0459
1.5 372.16
2.0 a2 .65 9.29916 -0.1147 9.119?7
3.0 S5 .37
4.9 $713.93 9.0008 -0.39% -0.9931
6.0 6689 .91
8.9 6299.73 9.0291 -3.1638 -0.9177
2.0 5136.92
16.0 .19 0.3 -9.852 = rd
24.9 2999.44
32.9 1345.18 9.0081 -2.2923 9.9393
48.0 816.64
64.0 745.94 9.957 -9.0722 9.029
96.0 g72.18
128.0 919.93

R.M.5. Omerwaticwl Brro- = 082S
R.M.S. Offsst Wrver Differoce = (1685
R.M.S. Potert ial Lodder Differece = .1781

FIALD ORE OATR
Electrode

INTERPRETED MIDEL

Appcret
Separotion  Resistivity Thickess Depth

1471.84 2.12
444 .69
3372.16
4952.65
S5 . 37 1.8
5713.99
6689.91

CRNDNDWN =
5000000 NEWN

8
2EBXFAmoswn-~o

R.M.S. Relotlue ero~ = 8.8096
M lum rel. ero- = -0.00367 ot aople 11
Nrber of trials uos 3

1.51

7.1

8.85

680.8

SEEEENED

Ref lect ion
Coeffts.

9.9951
0.2761

-0.4985

-0.6963
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NO69 SE R4B 6646 9151 Muiryhaugh
Azimuth 070° Overburden O0.lm
August 1989 Mineral 1 8.5z
Waste -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
{ohm m) (o) (o)
Soil, silty 309 0.1 0.1
Fluvioglacial Gravel, sandy; dry 6806 1.4 1.5
sand and gravel
Cobble gravel, dry 11416 5.5 7.0
Gravel, sandy, damp 3786 1.6 8.6
Till Clay, gravelly and 599 - -
sandy
10000,
2R3
D N
o Y,
£ , N
3
2 e X,
a
)
1]
1
100.

1.

Electrode Sepcration 7 Depth (m)

DNUT DATR
Electrode
Spoc ing A [ D1 oe 8
8.5 721.0020 o000 419.0099 496.0089 31.5000
1.0 S74.0009 S33.0000 2.0099 384.0000 35.1000
2.0 976.0009 451.000 355.0000 IJ56.0008 o4.8000
4.9 316.0000 294.6999 234.0000 2C2.0000 22.6000
8.8 158.1999 143.0000 116.4999 136.2000 18.1400
16.0 46.1000 94.30 96.2000 35.6020 1.7910
32.9 6.3309 6.05900 6.1000 S.6609 8.23%
64.0 2.7800 2.6000 1.8680 1.9510 8.1695
PROCESSING REQLLTS
Electrode Lirver Ooseruead Offaet Loteral
Spxcirng Resistivity Error Ervor- Evar
.S 1437.28 -9.087 9.1683 0.0986
1.0 2437.88 9.0002 -0.6206 -90.8297
1.6 3368.9
2.9 3964.69 2.0004 -0.04522 9.9947
3.0 4999.52
4.9 S73.2? -9.0919 -0.8525 2.e294
6.0 94 .96 .
8.0 6348.53 -9.22853 0.1568 9.e237
12.0 5384.29 .
16.8 4161 .98 0.0022 8.2319 -0.4061
24.9 2306 .05
32.9 1182.24 0.0085 -0.0M8 -8.3893
48.4 6.2
64.0 767 .86 Q.038 0.0435 0.0

R.M.S. Ooserwaticrol Evro- =~ 8815
R.M.S. Offs=t Urver Differerce ~ . 123D
R.M.S. Potert.ial Lodder Differerce = .1567

FIAD QRE DATA

Electrode Frooret

Seporotion  Resistlivity
1 2.5 1437.28
2 1.0 2437.88
3 "1.5 33¥8.59
4q 2.9 3964.69
S 3.0 4900 .52
6 4.0 S73.27
? 6.0 6594.46
8 . 8.2 6348.53
9 2.9 5384.28
19 16.0 4161.98
1" 24.0 236 .65
12 .9 1182.24
13 48.0 705.92
14 4.0 767.86

R.M.S. Relative erro- = B8.0291

Mxximum rel. evo- = -0.6823 ot aonple

MNrber of trials uos 16

DNTERFRETED MIDEL

Ref lection

Thickress Depth Ro Coeffts.

0.12 8.8
8.1 -------- 9.9132

1.3 63095.3
1,47 —--mmoe- 9.2530

5.51 11416.0
6.98 ----=--- -2.5019

1.63 3786.2
8.61 ------—- -8.7266

1

999.4

EEREEEES
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NO69 SE RSA . 6735 9202 Strachan Bridge e c o1 e 8
Aztouth O40° Overburden 0.lm 9.5 S73.0000 530.0009 I36.0009 415.0000 1.0000
August 1989 Mineral I 11.7m 1.8 400.0000 I7G.000A 28G.0O09 279.000A  27.9200
Waste 12.2m 2.8 277.000 262.0050 ,178.25900 202.0008  14.8800
Bedrock - 4P 132.0008 127.3909 ©86.8099 118.2009  4.6990
8@ 49.99000 48.9009 31.2009 44.60A0  1.818
Interpretation 16.9 13.532@ 13.1500 ?.5900 12.670 9.3729
18 J.6P8 2409 2508 2.500 0.200
Geological Ga@ 2.500 2.6588 2.0 1.61e8 0.173
classification Lithology Resistivity Thickness Depth PROCESSING RESLLTS
(oha s) (m) (a) €lectrage Wsrer Ooserued  Offset  Loterol
Spacing Resistivity Ervor Error- tro
2.5 1179.67 p.0217 ©0.2194  9.8824
Soil, silty 292 0.1 0.1 1.0 177508 DoeR -0.0848 -0.8348
Alluvi G 1 dy, d 3 2.7 2.8 1.5 2025 .57
uvium ravel, sandy, dry 3633 . . 2.0 2514.53 0.0 ©.2189 0.19%5
3.0 2607, 16
Fluvioglacial Sand, gravelly, wet 1558 9.0 11.8 4.9 =761 9.0991 9.3353 0.154%
sand and gravel 6.0 o2 .21
8.0 1905.96 Q.00 ©.353  0.5889
Glaciolacustrine Silt and clay, 149 12.2 24.0 12.0 1532.33
deposita sandy, wet 16.0 1815.87 .06 a.sa7? 2.6980
. 24.0 857.46
Caledonian . Granite 2313 - - .8 S11.7M 7.0011 9.0196 9.2
48.0 611.18
64.9 739.91 -90.0007 -9.2500 ©.0009
1), 9.0 18e2.33
128.9 130 .37
R.M.S. Ooserwoticral Erro- = 8911
R.M.S. Offset Urver Diffaroce « 2811
~ R.M.S. Potart iol Lodder Differerce = .3638
€ FIELD OURE DATA INTERFRETED FTDEL
g b ] £ lectrode Appcr-ert. Ref lect. ion
= } / B Sepcration  Resistiulty  Thidewss Deoth Ao Coeffts.
J 4 1 0.5 179.67 0.13 291.7
hot 2 1.9 V775.00
2 _ g \ 3 1.5 2557 8.13  -----o- 0.8513
o i XC o i 4 2.0 2514.53
A - \ Wl = 3.0 2607 .16 2.7 3532.8
1] N EER 6 4.0 5.1
o b A ? 6.9 226221 2.83 -------- -9.3997
J 8 8.0 19065 .66 :
E 9 2.0 1419.09 8.965 1557.9
19 16.0 1915.87
1 24.0 €£20.00 11.78 --==--== -2.8269
2 3.0 S11.78
13 43.0 611.18 12.20 148.5
14 4.0 739.91
0. 23.98  ~=------ 0.8793"
a 1. 19. 190,
R.M.S. Relative error = 0.0159 >312.9
Electrode Sepoaration 7 Depth m) Max imum rel. me = -8.2248 ot sonple 10

Nuroe- of brivls uces 152) XN KENEKSE
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NO 69SE RSB 6735 9202 Strachan Bridge
Aziouth 110° Overburden 0.1m
August 1989 Mineral I 13.2m
Waste 11.5m
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohm =m) (m) {m)
Soil, silty 290 0.1 0.1
Alluviun Gravel, sandy, dry 4670 2.3 2.4
Fluvioglacial Sand, wet 910 10.9 13.3
sand and gravel
Glaciolacustrine Silt and clay, 17% 11.5 24.8
deposits sandy, wet
Caledonian Granite 1875 - -
19508,
€
D
2 |
3 N
. 19m.
0 T >
uu} X
14 T ) X
g
196,
0.1 1. 18,

Electrode Sepcration 7 Depth (m)

8.

INFUT DATR

Electrode

Spox. ing A C - Dt e B
8.5 S575.0009 546.0999 363.0020 370.0000 <8.8000
1.0 456.0200 429.0020 301.0009 313.0008 36.5200
2.0 CHR.0200 Z/0.0000 208.0009 213.0000 18.2022
4.0 131.5000 124.80090 191.9999 104.6009 6.7000
8.8 35.82999 M.2000 29.9923 31.7008 1.5620
16.0 9.8520 9.5200 6.5400 8.1729 9.3
32.0 4.2000 4.8200 2.5200 2.91e3 8.1758
64.0 2.6000 2.3998 - 1.7390 1.8500 0.2029

PROCESSING RESLLTS

Electroce Lirver Coserved Of (ot Loteral

Spocing  Resistivity Eror Erro- Ervor-
2.5 1151.39 0.0003 9.29191 9.9859
1.0 1928.94 9.0911 0.8091 0.8897
1.5 2417.97
2.8 2645 .28 -0.0207 9.2ee38 9.9754
3.e 2809.18
4.0 2594.96 0.0000 8.8262 0.2054
6.8 2088 . 77 .
8.0 1535.61 2.e911 9.9753 -9.9013
12.0 1841.65 '
16.9- 739.41 0.8004 9.2216 2.2981
24.0 572.76
32.8 545 .88 0.0218 8.1436 0.2294
48.0 €34.35,
64.0 739.61 0.09008 9.26497 9.9209
96.09 9e1.13

128.0 963.36

' R.M.S. Ooserotioal Gror - 2228
R.M.S. Offset. Urver Difforerce - 1017
R.M.S. Potert lol Lodder Differece = . 1703

FIOD QURE DAIA DNTERPRETED ~MIDEL
Electrode Aoporent. Ref lect ion
Seporation . Resistivlby Thickess Degoth = Ro Coeffts.
1 0.5 151,39 8.13 ‘ 290.0
2 1.a 1928.94
3 1.5 2417.97 9.13 -------- 9.8831
q 2.0 2645 .22
S 3.0 2800.18 2.3 4679.9
6 4.0 2594.96
? 6.0 2088.77 2.43 -------- -0.6738
8 8.8 1536.61
9 12.9 1941 .65 19.87 9190.0
19 16.9 739.4
M 4.0 S72.7%6 . 13.30 ------- -0.6774
12 ®.9 545,88 :
13 48.9 634.35 11.45 175.0
149 64.0 720.61
. 24.75  —---emeo 0.8293

R.MS. Relctive ervo- = 8.6219 . 1875.0
Ftocinum rel. ervare = 0.84995 ot sonple 1
Nuber of tricls wos 4] EXEEER &




1s¢

INFUT ORTR

B R . lectrode
NO 69SE R6A 6965 9104 Burn of Ourraln Mpaise A c o1 e o
Aziauth 050° Overburden 0.1s 0.5 672.0000 633.0000 456.0000 433.0089  37.7000
August 1989 Mineral 1 1.1w® 1.0 337.000 301.0000 221.0000 o66.000D  16.4800
Waste 10.6n 2.9 122.5099 117.4000 81.9990 100.2009  5.0809
Bedrock - 4.0 3.9000 28.8090 24.50990 25.60090  1.6610
.8 131200 12.572 B.4500 10.8288 ©.5418
Interpretation 155,63 ?.7199 7.2 S. 19082 S.250 9.4170
32.0  6.3399 5.9 4.2330 3.9909 0.360
Geological 64.0 S.499 5.070 3.5609  3.4890 0.3260
classification Lithology Resistivity Thickness Depth - PROCESSDNG RESLTS
(ohn ») (m) (=) . Electrode Ubver Goseued  Offact  Lotero!
poing  Resistivity Error Ervor Error-
Soil, sandy 730 0.1 0.1 9.5 1396.44 2.0219 -9.0517  0.2%6
' 1.0 1529.96 8.0214  0.1848  0.3487
Alluvium Sand 1918 1.1 1.2 ;:; :?2?3 90202 ©.2018  ©.5523
3.0 879.56
Glaciolacustrine Silt, damp 513 5.5 6.7 4.9 629.58 B.0009 0., -0.897
deposits 6.0 517.29
8.9 464.29 8.007 ©0.179  0.1397
Till1 Clay, sandy, wet 190 5.1 11.8 12.0 468.63 )
16.9 524,77 92.8899 ©.0115 0.886
Caledonian Granite 2478 - - 24.0 684.37
32.0 835.35 o.0022 -9.0509 0.8289
8.9 1128.50
LI Soebiouit Mo o r 64.9 1415.48 0.0007 -9.0527 ©.0900
R.M.S. (baswot iool Bvra = 0914
R.M.S. Offaet. tdwver Difforece = 1185
R.M.S. Potential Lodder Differece = .2759
t FIELD OLF.E DA INTERFRETED MIDEL
g Electrode Ayoorent. Ref lect ion
Sayporat.ion Resistivity Thideess Depth R Coaffls.
:n Co1 8.5 1396.44 9.14 729.8
o ) g 2 1.8 1629.96
5 \'\ < 3 1.5 1376.0% B4 —mmmmmmm .4487
5 —— . N a8 q 2.m 114417
s - -1 == 4} .’ ¥ ) o, i ol o 5 3.8 873.56 1.88 1918.8
o y — [ 4.9 627.58
g e frme - > ? 6.9 S24.68 1.8 —--eee-- -0.5731
" [~ - 8 8.0 483.93
I 9 12.0 475,43 5.54 512.7
10 16.0 524,77
1 24.0 684,77 6.76 ~-----n- -9.45%9
- 2 ®.0 825.%
¢ 13 48.0 1128.59 S.e5 189.7.
14 64.0 1415 48
. .81 —--moe- 0.8573
@ , ). 8. B, R.M.S. Relatioz aras = 9.0186 2477.8

Mo inum rel. erros = 0.942) ot sonple 4
= 5 1 N .
Electrode Seporation 2 DF_.pLh m) Mo of trials vos 2} esksexn

¥ - N
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NO 69SE R6B 6965 9104 Burn of Curran
Azimuth 140° Overburden 0.1m
August 1989 Mineral I 0.9m
Waste 9.5a
Bedrock -
Interpretation
Geological i
classification Lithology Resistivity Thickness Depth
(ohn m) (a) (a)
Soil, sandy 758 0.1 0.1
Alluvium Sand 1489 0.9 1.0
Glaciolacustrine Silt 761. 4.1 5.2
deposits
Till Clay, sandy, wet 164 5.3 10.5
Caledonian Granite 2949 - -
HD, cofmr s s e
PP b
€
pY
)
3 k.
p]
) 1920, T 3 ]
U) a
;') . 4 ,/
1}
14
E} N»—&
1My, mee e

1.

19.

Electrode Seporation # Depth (m)

Electr-ode

Spoc ing A C [o4] oe B
8.5 569.0008 526.0009 352.0099 439.0000 42.9909
1.0 265.0000 256.0000 203.0008 254 . 009 13.6200
2.9 119.1900 195.4009 74.6000 87.8009 4. 7600
4.8 37.5099 35.70090 24.7009 34.9000 1.8530
8.0 13.8100 13.2799 8.9 10.49508 9.5399
16.9 8.2800 7.9809 94.7°00 S.9508 9.2899
32.9 6.2800 S.9408 3.4109 4.87009 0.3209
64.0 S.5928 S. 1509 3.5 3.9399 0.3799

PRICESSING RESLL_TS

Electrode Lirver Ooner~ed  Of Faemt. Loteral

Spocimg  Resistivity Ero- Ervo- Ervor
9.5 1244 .07 9.2 2.1717 9.1399
1.0 1278.63 -9.0823 8.0049 0.1429
1.5 1665 . 98
c.a 1829, 39 -0.0005 9.1636 9.3111
3.9 879.491
4.9 748.96 -9.09149 9.3423 0.1069
6.8 634.87
8.8 487.32 9.e0a1 0.156538 9.1671
12.8 468.59
6.9 538.85 0.8913 8.22091 9.1341
24.9 678.67
32.0 832. 9.0932 8.3527 -9.9149
48.9 1196.21
64.0 1999.92 9.02G8 9.1972 9.0229

R.M.S. Ooseruatiorol Eror- = 0821
R.M.S. Offset Ubver Difforerce = .2184
R.M.S. Potert.iol Lodder Differerce = .1664

FIELD QR.E DATA
Aopcs et

Resist ivily

Electronte:
Sepor-at. Lo
IS 124407
1278.63
1135.608
1820. 59

§79.41

7A8.96

S90.00

487 .32

468.59

©38.85

678.61

832.492
1196.21
1499, 92

CONDDNDWNH -
OIVIODOIDIDDNE

3
2E8YsRmosun--0o

R.M.S. Reloh s arra- = 0.7223
v inum rel . ey =

Montier of btricls uos x

Thickress
8.12

5.3%

0.7419 ot saple 12

INTERFRETED MOCEL

Reflect ion

Depth Fro Coeffts.
7581
2.12  ---eee-- 9.351
1488.6
1.8 -e---m-e- -9.3233
1.2
IR -9.6459
163.8
19,52  —emomee- 0.8948
' 208.9
XER KSR KR
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Aocorert Resistivity (¢

NO 77 NW R1A 7402 7676 Brownmuir Electrode
o Gpocirng A c o1 o 8
Aziouth 105 Waste 2.20
August 1989 Bedrock - 8.5 212.0900 224.0000 133.4009 159.8900  7.7609
19 95.3@ O1.FP0 §2.6PA G5.GaA 5.00M0
2.0 J5.500 JI5.000 39.0000 32009 1.539
4.9 8.519 8.2 8.2199 6.8900 ©.2700
2.0 1.6259 1.5402 1.2838 1,209  @.a828
Interprotation . 16.0 ©.7199 ©.6689 0.5 ©0.5290 0.0
32.0 9.393 9.3 9.2810 0.2899 9.8253
Geological ca@ D243 02063 8.173 ©9.178 0.
clagsification Lithology Resistivity Thickness Depth PROCESSING REQLLTS
(ohn m) () () Lotero
. Electrade Liyver Omerund Offast 1
Spacing Resistivity Error Ervror Ervor
Soil, silty and 236 0.1 0.1 2.5 a60.56 2.9811  ©9.1891 2.2710
pebbly, dry 1.9 468.73 9.0082 -0.2145 0.8FB
: 1.5 a72.46 .
7Flow-till Clay, gravelly Sib 2.1 2.2 2.0 391,94 9.3 0.0738 0.005
3.0 298.77
01d Red Sandstone Siltstone, clayey 52 6.9 9.1 a9 9.2 e.mp -9.1821  8.959
8.0 6. 77 p.0914 ©.0885 -0.01&
Mudstone 37 6.7 15.8 2.0 ca.14
. s2.48 9.8056 0.8977 ©.M189
Siltstone 73 - - ;ﬁ_g 4.7
32.9 57.30 -0.8058 9.ea81 -0.013F%
1900 48.8 63.89
' 64.0 69.37 2.0083 -9.0558  ©.9909
R.M.S. Goaeruat.ioral Eror = .82
R.M.S5. Offsmt Lbrver Differerce = .1219
1 R.M.S. Potert ial Lodder Difference = .1069
’ FIELD QRE DATA INTERFRETED MODEL
Electrode | Roporert. Ref lection
Seporation  Resistivity Thideess Depth Ro Coeffts.
1 0.5 469.56 - 8.u9 235.?7
2 1.8 468.73
3 1. 436 .28 2.89 ~-mm=--- 9.3716
190 & 4 2.0 391 .44
S 3.0 298.77 2.7 514.3
- ¢ 6 4.9 189.12 ‘
-- <A fo} ? 6.9 %5 .00 2.16  —------- -9.8173
B S e 8 2.9 64.77
9 12.9 52.59 6.96 51.7
19 16.0 52.48
] 24.9 4.7 9.12 -------- -2.1659
12 2.9 57.3
13 43.9 £3.89 6.72 3.9
14 .8 69.37
19. 15.83  -==----- 0.32%
o v 0. . RM.3. Relotive erro- = 9.9172 .9
Electrode Seporation ~ Depth (m) T e 0.E0E ot sormle 6

*EXEXEES
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NO 77 NW R1B 7402 7676 Brownmuir
Azimuth 160° Waste 1.9m
August 1989 Bedrock -
Interpretation
¥
Geological
classification Lithology Resistivity Thickness Depth
. {oha o) () (m)
Soil, silty and
pebbly, dry 272 0.1 0.1
Flow-ti11 Clay, sandy and
gravelly 556 1.8 1.9
014 Red Sandstone Siltstone 69 6.4 8.3
Mudstone 3 7.0 15.3
' Siltstone 74 - -
3.
€
£ y ;
)
b
-2
o wa.
" S
[ ~a
(0]
14 W X
b
0.

1.

Electrode Sepoaration ~ Depth (m)

DFUT DATR

Electrode

Spazing A .C o1 o2 B8
9.5 233.0900 228.0909 170.8009 150.0020 9.7390
1.8 112.7900 105.7099 82.999n 87.4288 6.3
2.0 356.390 3.6 .39 .00 1.6860
4.0 7.8899 ?.6300 5.6629 ?.7708 0.2560
8.0 1.7132 1.6299 1.260 1.390 a.a875
16.0 9.72308 9.6879 9.5939 9.5479 0.9430
3.0 0.3889 0.372 0.2820 9.2880 9.8237
64.0 9.253 0.2349 9.1782 9.1727 a.0141

PROCESSIDNG RESLLTS
Electrode Lbrver Oomerued  Of faet Loteral
t Sexcing Resistivity Ervror- Ervor Evror

9.5 S93.91 0.9011 -0.1297 0.3268
1.8 S27.47 9.ex2 8.0822 9.2229
1.5 S5 . 31
2.8 380.13 9.0 8.2612 @.1488
3.0 269.35
4.9 168.77 -9.0008 8.3142 0.1860
6.0 97.71
8.9 66.83 9.0299 @.099 9.a59
2.0 S?.33
16.0 s3.e8 0.9055 9.e9720 0.9418
24.0 S4.37
32.2 57.10 9.0197 /.28 -0.0199
48.0 63.64
64.0 .51 9.819 -9.e022 0.0900

R.M.S. Comerwot loral Error- = 0188

R.M.5. Offaet. Liyvwer Differoce = 1606
R.M.S. Potert.ial Lodder Difference = .1716

INTERPRETED MODEL

FIELD QRE DATR

Electrode Roporert,

Separation  Resistivity Thidewess Depth
1 8.5 583.91 8.87
2 1.0 S27 .47
-3 1.5 455 .09 0.9?
4 2.0 339.13
S 3.9 == %8¢ = 1.79
6 4.0 168.77
? 6.9 9?.71 1.86
3 8.0 66.83
) 2.0 4 55.09 6.9
G} 143.0 53.83
" 24.2 54.37 8.27
12 3.8 $57.19
13 a3.9 63.64 7.06
14 64.9 .51

15.33

R.M.S. Relotive avro = 0.8204

Muximum rel. erras = -0.8372 ot. sople 2
MNuroer of br-ials wos

17

Ref lect ior

Rro Coeffts.
2.0
———————— §.3432
oEG.2
-------- -0.78083
63.5
———————— -0.3801
.8
———————— 8.4151
74.4
*XEEFE KK
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NO 77 NW R2A 7312 7668 Mains of Fordoun
Aziouth 105° Waste  5.3o
August 1989 Bedrock -
Interpretation
Geological
clagsification Lithology Resistivity Thickness Depth
(oha m) {m) (m)
Soil, clayey, dry 84 0.2 0.2
Alluvium Clayey, silt and 799 2.1 2.3
sandy gravel
Till Clay, sandy and 334 3.0 5.3
pebbly, wet )
0l1d Red Sandstone Siltstone 59 21.7 27.0
Siltstone, sandy 81 - -
009,
~ =S
§ y
N
3
W 179, o
4 Ay

Rooarertt. Res

19,

1.

Electrode Seporation 7 Depth (m)

Electrode
Spoc ing A o oe 8
0.5 144.1900 138.59990 95.0998 99.6009 S.7500
1.0 99.22099 S5.20090 GB.9998 6G].9909 4.0°92
2.0 55.8000 S1.690 42.9908 <40.0099 4.1799
4.0 35.1900 23.4000 D.70W 29.6009 1.7000
8.8 S. 9200 S.6700 4.89082 S.3920 a.233a
16.0 1.1632 1.1970 9.8999 2. 9.5
32.9 6.4999 0.4539 0.3479 0.3140 0.03%8
64.0 a.3568 a.2339 0.1829 9.1867 9.0169
PROCESSING RESLLTS
Electrode Lirvrer- Goseruad Of faet Loteral
Soocing  Resistivity Erro- Ervor- Ervor
9.5 291.54 9.0018  -9.9474  0.20P
1.0 497.78 -0.e022 0.1233 0.2452
1.5 484 .88
2.0 S9.88 0.9 9.0 -9.0978
3.8 $88.13
4.0 $18.99 2.0000 -9.9948 2.8359
6.0 x2.97
8.0 258.36 8.0a29 0.9973 9.9917
12.0 117.48
16.8 91.43 9.0052 2.e231 0. 1062
24.9 65.87
32.0 66.45 0.092 -90.9998 9.1221
48.09 71.97
64.0 74.13 2.9157 9.5 9.0009
R.M.S. Goseruatlool Erao = .85

R.M.S. Offaet. Liver Difforerce = 0733
R.M.S. Potertial Lodder Differece = . 1409

Seper-ot. ion Resistivity Thickewss

1 0.5 . 291.54 .15
2 1.9 7. 78

3 1.5 484 .88

4 2.9 5.83

S 3.8 502 2.19
[5} 4.9 S18.99

7 6.8 392.97

3 8.9 258.3%

9 2.0 132.0 2.9
19 15.9 91.43
1" 24.0 69.232
2 3.9 65.495
13 43.0 .97 21.68
19 64.9 74.13

P.ILS. Ralotiue evra- =

?.9318

Moxinum rel. ovo- = -A.8631 ot ample 1

Moty of briocls uoes

F

INTERFRETED rHUDEL

Depth

5.29

Ref lect ion

RO Coaffts.
83.5
-------- 8.310%
799.2
-------- -8.4106
IN.9
-------- -2.712
58.7
-------- 0.1578
29.6

0 EES L
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NO 77 NW R2B

Azimuth 030°
August 1989

Interpretation

Geological
classification

7312 7668

Lithology

Mains of Fordoun

Resistivity
(ohm n)

Alluvium

Till

0l1d Red Sandstone

Soil, clayey, dry

Clayey silt and
sand gravel

Clay, sandy and
pebbly, wet

Siltstone

Siltstone, sandy

79
772

313

61
76

Aoparent Resistivity (Ohm.m)

1.

Electrode Seporation 7 Depth (m)

RNV WN-=

19

R.M.S. Relotlve ero~ = B.0358
Focinum rel . error- =

Electrode
S ing

Electrode
Spoc ing

R.M.S. Ooserwotlorol o = 8824

PHAmanm e
OO

Ap&?ﬁﬁmmaumaaa
550000 DIRONON

[\ -

R.M.S. Offset Wvrer Differece = 1339
R.M.S. Potert.iol Lodder Differece = .2123

INTERFRETED MODEL

FIELD QRE DATR
€ lectrode

Aoporert.
Sepcration  Resistivity

a72.29
368.51

583858

NBRBRAIIE!
EEREE R

2683 R sun=o
Q@Q@@@EQQQ@U\QU‘I

Nutber of triocls uos

:

Thickress

9.16

2.3

3.01

0.8572 at. sonple

Deyoth

2.45

5.47

76.3

SEERRRER

D¥FUT OATR

A C D1 o B
.5oM 116.6099 105.70080 75.7000 6.4990
L4000 78.2000 €60.7998 S6.6000 S. 1990
8029 G2.1009 498.1009 38.600 2.6309
4000 20.69) 19.8320 19.1899 1.7770
. 9408 S. 7000 S.200 S.050 2.2320
. 1849 1.1359 2.91®@ 0.9849 2.053
. 4989 0.4299 0.3250 0.3340 2.8627
.50 a.23:8 2.1839 2.1782 0.0168

PROCESSING RESLL TS

Liyver Ooserwed Offaet Loteral
Resistivity Ervor Erro- Ero-
.23 9.0033 -0.2805 -0.88%R
368.51 0.0 0.0699 -0.8489
468 .31

544,75 2.2012 -9.21N 8.4633
543.98

499.21 2.0910 -90.8633 -9.2857
433.12

a59.37 2.8913 -9.942%6 2.7
113.74 .

965.36 -2.0234 @.a749 8.aca2

69.33

66.25 0.0022 ' 9.ee73 9.0837

a9.12 .

2.6e2 9.0990 9.85956 9.0008

Ref lect ion

Coaffts.

9.8145

-90.4238

-0.6743

8.1129




LSC

NO 77 NW R3A 7381 7553 Pittarrow

o . DVUT DATR
Azimuth 140 Waste 2.7 Electrode -
August 1989 Bedrock -~ Spoc ing A c 01 o] 8
0.5 g7.2000 91.7000 7B.0000 G59.7930 5.5609
1.0 61.2900 S7.3909 46.2000 41.99%0 3.8500
2.0 26.7000 5300 D.500 21.608 1.3909
Interpretation 4.9 B8.2909 8.eMe 6290 G730  0.2750
: 8.0 20000 1 .8650 1.1 1.5620 a.1e87
Geological 16.9 9.9969 ©.8899 0.680 0.6539 0.9543
classification Lithology Resistivity Thickness Depth 32.60 0.5139 9.4740 ©9.3390 0.26M . 0.0FD
(oha =) (n) (z) 640 ©0.238 0.27218 9.2199 0.2199 0.M19
. PROCESSING RESLLTS
Soil, clayey, dry 66 . 0.1 0.1
Electrode Liyrver Omerved Of Faet Loteral
Alluvium Silt, sandy' and 442 1.0 1.1 Soxing Resistivity Ervror Erro- Ervor
clayey 2.5 a03.73 9.9996 -9.1588 9.1089
1.0 2%6.77 0.2008 -9.097%6 0.1396
Glaciolacustrine Clay, silty, damp 165 1.6 2.7 1.5 299.69
depoaits 2.0 264.52 2.00% 9.80523 9.1619
. 3.9 a11.9?7
01d Red Sandston , 4.0 162.86 -9.0006 8.9772 09.58a7
e Siltstone ) 57 12.7 15.4 6@ i
. 7. . N cc-] 054
Siltstone, sandy 91 - - ‘g g 0 g’ o.ezz e e
16.0 67.91 2.8029 0.9192 0.97D
24.9 79.89
am 32.0 .10 0.0078 -9.8348 -9.8217
: 48.0 82.79
64.0 86.05 8.0009 9.0002 9.003)
R.M.S. Ooserwot.lool Erros « G55
i R.M.S. Offset Wover- Difforece ~ @70
'é ! R.M.5. Potertial Lodder Oifferexe = 2110
: FIOD ORE DA © INTERFRETED MIDEL
5 \5\ £ lectrode et Ref lect ion
‘_‘ D, . Sepor-at ion Resistivity Thicless Depth Rho Coeffts.
3) \\ 1 0.5 203.73 .8.13 65.5
5 2 1.9 Z%.77
"] 09, 3 1.5 Z78.20 B.13  ---ee--- 9.7419
0 I 4 2.9 .52
s - o - s 3.9 211.9? 1.a3 442.0
&l} == 5 a.9 162,86
N 7 6.0 108.09 1.16  -------- -9.4554
o 8 8.0 7723
& 9 12.9 63.09 1.56 165.9
19 165.9 67.91
. 11 24.0 79.89 2.7 ~------- -0.4847
( 12 .92 75.18
13 43.9 .9 2.7 S7.4
14 4.0 85.65
o 15.43 -------- 0.227?
a. 1. 1. . ! . :
B R.M.5. Relative evo- = 0.0148 91.2
Electrode Sepa-ation 7 Depth (m) Mrcirm rel. ero~ - -8.8284 ot sonple 2 .

Mty 9[ triols uwrs 9 PO TIvI T
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NO 77 NW R3B 7381 7553 Pittarrow
Azimuth 100° Waste 3.2o
August 1989 Bedrock
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(oha =) (m) (o)
Soil, clayey, dry 68 0.1 0.1
Alluvium Silt, sandy and 400. 1.0 1.1
clayey
Glaciolacustrine Clay, silty, damp 172 2.1 3.2
deposits
014 Red Sandstone Siltatone 55 13.8 17.0
Siltstone, sandy 97 - -
1090,
v—*-’\
JUUUUUUIIN ISR UV DU 5 W 1 O % I, IS IR D
3
1en. \K,L X
B Y ——| ~ ]
o

Aooorert Res:st

1.

19,

Electrode Sepaotion 7 Depth (m)

Electrode
Spoc ing A c . 01 oe 8
0.5 99.999) O5.00090 63.9000 66.3000 S.q0
1.0 SB.SeFPR S4.6900 2 45.9008 2 39.5009 3.8700
2.0 5.3 24.1000 0.0 19.9W 1.239
4.0 9.170 8.9100 S.87°8 ?.7609 0.2690
8.8 2.8 1.8889 1.6000 1.50808 a.1114
16.0 0.9189 2.8619 0.6790 0.6699 0.9548
32.0 0.5949 9.47890 0.3859 0.3589 0.0352
64.0 a.3318 8.2829 0.2249 0.2199 0.0194
PROCESSING RESIL TS
Electroce Lbyver- Ooserwed  Of Faet, Leteral
Spocing Resistivity Ervor Eror Evor
2.5 .52 -Q.e017 9.863s9 9.1983
1.8 268.29 2.0885 -9.1499 0.0939
1.5 84,99
2.0 a52.88 9.0013 -9.0149 9.0996
3.0 2€3.50
. 4.0 171.28 ©.0800 9.2773 9.8481
6.0 121.14
B.0 78.11 9.0323 -0.0592 -9.007
2.0 72.62 \
16.09 67.31 2.0024 -8.2215 0.0183
249.9 69.96
329 74.69 -9.8181 -0.e727 -0.8087
48.0 83.49
64.0 89.97 -2.e013 -0.a% 9.0002

RMSWIWl Error - 0055

R.M.S. Dffsct Lrver Difforace = 1174

R.M.5. Potert lal Lodder Differece =
INTERFRETED MODEL

FIELD QRE DATR

Electrode Ropor-ent. .
Separat. lon Resistivity Thickeyass  Depth
1 0.5 o4.52 9.13
2 1.0 263.23
3 1.5 279.29 0.13
4 2.9 252.63
S 3.9 2a3.53 1.1
3 4.9 171.28
? 6.0 197.09 1.14
3 8.9 RN
] 2.9 67.3 2.04
3] 165.9 67.3
1" 4.0 69.96 3.18
2 3.9 74.59
13 43.9 83.49 13.77
14 4.0 893.47
16.95

R.M.5. Ralative evo- = 0.08203
M ioum rel. ovo = 0.0433 ot aople 8

Tntys of triols wxs 8

.3333

Ref lexct ion

Ro Cooffts.
67.?
-------- 0.7191
39.6
———————— -9.3978
172.2
-------- -8.5169
54.8
-------- 8.27%
7.4

LI 3322 2
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NO 77 NE R1A

Aziouth 110°

7672 7557

Bridge of Kair

Overburden 0.2n

August 1989 Mineral I 1.3m
Waste 4.8n
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
" (oha m) (m) (z)
Soil, silty, dry 280 0.2 0.2
Alluvium Cobble gravel, dry 1964 1.3 1.5
Till/Decomposed Clay with boulders 134 4.8 6.3
bedrock '
01d Red Sandstone Mudstone 16 - -
900, <~
AN
\\
- \

Roporert. Resistivity (Om.m)

1.

Electrode Seporation 7 Depth (m)

DFUT DATR

Electrode

S irng A C [o]] oe 8
0.5 396.0099 377.0009 271.0099 Z258.0000 19.0809
1.0 242.0099 227.0000 16D.3098 185.6009 15.0109
2.0 182.998 97.32%0 B6.2M 81.20 S.6109
4.0 22.0000 21.6099 18.6390 21.30 9.5830
8.0 2,900 2.3 1.9229 2.1008 0.2529
16.9 9.323 Q.30 0.2530 0.2439 9.9156
32.0 9.1089 9.1829 0.0859 0.9748 9.0053
©4.0 e.a71a 8.8585 9.0+ 9.04c0 0.0e33

PROCESSING RESLLTS

Electrode Lirver Ooserued Of faet. Loteral

Spoxzirng  Resistivity Ervor Ervor- Era
2.5 83.95 -0 9.9 9.15723
1.9 1986.68 0.0029 9.1463 9.1457
1.5 171.89
2.0 1951.81 -0.0001 -9.8597 2.1819
3.0 799.83
4.0 S91.78 0.0928 9.1337 9.3212
6.0 224.55
8.0 109.58 9.2 9.2999 0.8972
12.0 a4.72
16.8 24.78 a.e312 -0.ee284 0.6
24.9 19.01
32.9 15.98 9.02°8 9.133¢ -90.80N
48.0 15.96
64.0 18.10 -0.097% 9.9994 9.0009

R.M.S. Omeructlorol Ervar = 0876

R.M.S. Offset. Lmrver- Difforeoce = @381
R.M.S5. Potet ial Lodder Differece = 3587

FIAAD ORE DATA

Electrode Aoporert.
Seporotion  Reslistivity

QONONLE W=

- s

s

PeHYSAmpsun= =0

SOOI N
A

14

R.M.S. Relative ero- 0.40a3
M imum rel. eva~ = -0.0559 ot sonple
Mo of triols uos %]

Thicleess Depth
839.95 9.16

9

SASEERER

Ref lect ion

Coeffts.

-8.8729

-0.739%
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NO 77 NE R1B 7672 7557 Bridge of Kair
Azimuth 0‘;';0o Overburden 0.2m
August 198 Mineral I 1.2o
ua 9% Waste 4.70
Bedrock -

Interpretation

Geological

classification Lithology Resistivity Thickness Depth

(oha m) (a) (o)
Soil, silty, dry 285 0.2, 0.2

Alluvium Cobble gravel, dry 1946 1.2 1.4
Till/Decomposed Clay with boulders 135 4.7 6.1
bedrock

01d Red Sandstone Mudstone 15 - -

1728 T
X

2 P\

E. I3

] \
s
2
N} 3. 11
] N
3 -
14 \
E’: \\ 1L
(g

\ﬁ\_x_,,_ﬁ X
9.

1.

Electrode Seporation 7 Depth (m)

Electrode

Sooc ing A (o o] oe 8
8.5 372.0999 353.0000 262.0909 245.0000 - 18.5009
1.0 261.0000 245.0000 1751099 185, 3099 12. 33300
2.0 95.200) B9.7000 82.9999 83.4099 6.4700
4.9 23.1909 2.9 19.9599 29.00 0.5350
8.0 1.9479 1.8879 1.8940 1.6599 0.0547
16.9 0.29583 9.28% .29 .20 0.9146
3.9 0.1049 0.1029 2.97%<0 0.0779 0.0
64.0 0.0585 2.865a2 2.0910 0.a389 a.em2

PROCESSING REQLLTS

Electrode Lrver (oaervued Of foet. Loterol

Spacing  Resistivity Error Ervo- Ervor
2.5 796.39 2.9913 9.9671 8.0535
1.0 13x.23 -0.e912 8.0565 0.3281
1.5 1181.99
2.0 1291.75 9.29223 2.0121 -9.1599
3.0 859.51
4.9 e. 15 0.0828 0.0020 09.9364
6.0 186.35
8.9 89.32 0.982? -9.1323 -9.8249
12.0 39.68

- 16.0 23.93 0.a281 -9.0336 9.8939
24.0 17.63 .
2.0 15.28 -0.8377 0.8253 9.1095
48.8 14.77
64.90 15.88 2.019 -9.9759 9.000

R.M.S. Gweruat.lool EBvo- = 8153

R.M.S. Offset Lirves Difforerce = .0642
R.M.S. Potert.iol Lodder Differece = .3843

FIE.D ORE DATH
Ela:*.r‘v:d“e Aoprr-et.

Syporotion  Resistivity Thickewss .- Dgpth
1 a.S 796.39 a.1s5
2 1.9 mM3x2.23 .
3 1.5 1199.09 8.15
4 20 1941.75
S 3.9 735.09 1.27
6 4.9 S2.15
? 6.0 186.35 1.42
24 3.0 89.39
9 2.9 39.63 4.69
5] 15.9 23.93
" 24.0 16.15 6.1
A= 32.9 15.28
13 48.9 14.7?
149 4.9 15.83

R.M.S. Relotium ervo~ = 0.935S
Mecimum rel. error = 0.96546 ot sple 8
flurosr of triols uos [=5]

INTERPRETED MIDEL

Ref lect ion

o Coeffts.
235.8
-------- 8.7445
1945.8
-------- 9.875
134.8
-------- -0.8019
14.8
LRSS T 1)
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NO 77 NE R2A 7726 7811 Pitskelly
Aziouth 090° Waste 4.8m
August 1989 Bedrock -
Interpretation
Geological
clagsification Lithology Resistivity Thickness Depth
(ohn @) (o) (o)
Soil, clayey, dry 91 0.2 0.2
Alluvium Silt, clayey 334 2.1 2.3
Till Clay, sandy 170 2.5 4.8
01d Red Sandstone Siltstone, clayey 49 21.8 26.6
Siltstone 66 - -
1999,
€
e TN
K
3 "X
2 [\
o 100,
9
‘n Y
Q N
w D e
19.

1.

Electrode Seporation < Depth (m)

Electrode
Soac ing A (o o e R
8.5 91.53290 £8.19990 7O.0930 SO.900 3.5um
1.0 SR2.9900 49.18000 R.1020 42. 9229 3.3
2.9 29.820 7.9 23.1908 £9.898 1.7880
4.2 10.7100 19,12 8.5920 9.979 9.5840
8.9 2.678 2.9 2.0529 2.3908 9.1332
15.9 9.3249 9.79983 9.6199 2.6 A.9455
32.9 9.3633 9.3429 0.2750 0.2732 0.8299
64.0 2.217 9.3950 0.1559 . 1558 0.0122
PROCESSING REGLLLTS
Electrode Lerver Oomervued  Of faet Loteral
Spacing Resistivity Evor- Ervor Error
2.5 189.91 -a.am2 -9.310 0.239
1.0 23F%.6e2 -8.0006 0.2880 9.8278
1.5 278.47
2.0 275.83 92.0938 -9.1048 9.1763
3.0 261.59
4.8 223.65 8.0006 0.0439 8.0628
6.0 163.72
8.9 111,84 -2.0949 9.1483 2.0134
12.0 73.25
16.0 &2.493 -8.8246 a.en93 8.1138
- 24.0 S4.85
32.8 55.89 -9.0082 -90.2973 0.9
48.0 S8.365
64.90 &2.33 9.2000 9.0000 9.0

FIELD OR.E DATA

R.M.S. Ooseruwatiowal Ervor = .94
R.M.S. Offset Wrver Difforeorce = . 1651
R.M.S. Potetiol lockder Differexce = 1250

INTERFRETED MIDEL

Electrode Rapoorent, Ref lect ion
Sepcrot.ion  Resistivity Tickress Depth R0 CoeffLs.
1 0.5 139.91 .20 9.2
2 t.09 2.2
3 1.5 260 .00 0.0 -------- A.S711
4q 2.0 275.83
S 3.0 261.53 2.1 333.9
[} 4.9 223.95
? 5.9 163.72 2.31  -------- 9.3248
8 2.9 111.84
9 12.9 73.25 2.497 1M.2
1] 15.0 62.43
" 24.0 54.25 4.7  --emeee- -0.5529
12 32.9 S5.09
13 48.0 58.3% . 21.79 49.9
14 64.9 a2.33
.56 ~------- 2.1461
P.M.5. Relotive ero- = 0.02490 a5.8

Mo ioum rel. svro- =
Mt of triols was

0.8411 ot somple 3

hed
a1 EEEFEE &S
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Aooaorert Resistivity (Om.m)

NO 77 NE R2B 7726 7811 Pitskelly
Azfouth 010° Waste 4.9
August 1989 Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohm a) {m) (m)
Soil, clayey, dry 91 0.2 0.2
Alluvium Silt, clayey 358 2.2 2.4
Till Clay, sandy 157 2.5 4.9
01d Red Sandstone Siltstone, clayey 52 26.6 31.5
Silstone 66 - -
1a20.
‘ \
190. EK‘\
~X be.
] [~
19.

1.

Electrode Sepcraotion 7 Depth (m)

guNONDWN =

Mxx<imum rel. aro- = -8.9428 ot sonple 1@
19

Nurber of trials wos

DFUT DATR

Electrode
oo ing aQ C D1 o2 8
9.5 92.6090 89.3999 65.30090 S4.5000 3.2970
1.8 61.4022 59.3092 47.209A 33. 7022 2.99%
2.9 9.0 V.S DD 29.200 1.89%29
4.9 19.1099 9.4309 9.509 8.6900 0.6810
8.a 2.8602 2.7 2.3809 2.3202 a.1064
16.0 9.8650 9.8199 0.7219 0.5919 9.8443
32.8 0.3629 9.3229 0.2770 0.2699 0.8243
64.0 9.2038 0.1963 a.1561 8.1459 0.0124
, , PROCESSING RESLLTS
Electrode Lbrver Ooserued  Offset Loteral
Spacing Resistivity Ervor Ervror Eror
2.5 188.18 0.2 -9.180 2.2271
1.0 254.15 .02 -9.3337 0.3417
1.5 284.96
2.8 281.49 0.9203 Q.17 0.0625
3.9 293.20
4.0 278.83 -0.0911 -9.8912 -9.3639
6.0 170.24 .
8.0 118.12 0.0948 -9.68255 9.1138
2.9 69.67
16.0 - 64.94 a.a231 -a.17a3 a.1384
24.90 S9.90
32.0 S4.89 79.8944 -9.8293 B.1282
, 48.09 58.06
64.0 aa.72 -0.e277 -2.9675 9.93900
R.M.S. Ooserwct.ioral Erro- = @186
R.M.S. Offset v Difforeoce = Ja63R
R.M.S. Potent lal Lodder Differece = .2296
FIELD QRE DATA INTERFRETED MODEL
Electrode Roporent, Ref lect ion
Seporotion  Resistivity Thickess Daoth Ro Coeffts.
9.5 188.18 0.29 99.6
1.0 4. 15
1.5 284.96 0.8 -==m=--- 0.5963
2.0 281.49
3.0 275.09 2.21 8.4
4.0 228.83
6.9 179.29 2.4 ----=--- -9.3895
8.0 118.12 o
12.8 76.59 2.96 157.4
16.0 64.94 .
4.0 S6.00 4.8 -------- -0.50a85
.8 S54.89
48.9 58.05 .63 S1.6
4.0 aa.72
31.49 -----ee- 9.1228
T- - =
: R.M.S. Relat ive era 9.9179 &.9

*ERERE RN
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Electrode
Spoc ing A c o1 o2 8
NO 78 SW RiA 7374 8150 Milton of Dellavaird
. . 0.5 725.0090 673.0000 S9.0220 G23.0000 S1.6009
° 1.0 429.0099 453.0000 200.0229 319.0209 o5. 1090
d .1
:zxmuthl;ég ::::::; ‘I’“ g 2: 2.0 155.00090 175.0999 147.7909 157.8009  9.7800
ugust Wast 1‘llm 4.0 41.0900 390.8000 35.2099 38.1009 1.14090
aste . 8.8 S.318@ 5.1999 3.9500 S.0580 ©.1740
Bedrock - 16.9 1.4909 1.359 1.0950 9.9438 0.9629
32.0 9.5640 0.5399 9.4832 8. 4509 0.9408
Interpretation 64.0 0.3 0.31H 0.2390 0.2958 0.9153
PROCESSING RESLLTS
Geological . .
classification Lithology - Regsistivity Thickness Depth Elecbjome Lbrrer Oomerved  Of (et Loteral
{oha ®) {m) (m) Spocirg  Resistivity Ervor Ervar Ervror
2.5 1621.06 9.0096 0.6271 -0.843
1.0 2161.42 0.2919 9.1453 9.2164
Soil, gravelly, dry 559 0.1 0.1 1.5 2109.64
2.9 1919.51 9.0012  9.0651 2.1099
Cobbl avel, dr: 68 1.0 1.1 3.9 1477.83
Alluvium obble grav y 3687 4.9 %e1.12 9.0915  0.9791  9.2941
6.8 458.83
Cobble gravel, 1017 1.2 2.3 8.0 a%.95 .06 ©0.2503 ©.115
sandy wet 12.0 135.77
16.8 122.59 2.0182 -9.1538 9.2833
?0laciolacustrine 75i1t, sandy 737 1.4 3.7 249.9 903.16 ’
deposits 3329 88.77 -9.0120 9.1744  -9.1407
3.0 95.36
01d Red Sandstone ?Lava, decomposed 90 85.2 88.9 64.0 95.59 0.9281 2.0632 ©0.0000
R.M.S. Ooserwctiowl Erro- = 0136
7Conglomerate 255 - - R.M.S. Offaet. Libver Differorceo = .1384
. \ R.M.S. Potert lal Lockler Differece » 1756 -
\\ FIELD QRE OATA INTERFRETED MODEL
Electrode Foporert Ref lect ion
) Separot ion  Resistivity Thidewss Depth o Coeffts.
€ A\ 1 8.5 1621.05 8.14 557.9
3 2 1.8 2161.42
g 3 1.5 2199.64 9.19 o 9.7371
< K 4 2.9 1919.51
3) S 3.9 1477.08 2. 3686.5
hes 6 4.0 ger.1e
2 \ ? 6.9 a50.03 1,87 —m-emeee -9.5675
0 120, S 8 8.0 206.95
9 9 12.9 17.09 1.24 1917.1
a} 19 16.0 122.59
(17 1 24.80 91.582 2.31  —-mmmme- -9.1997
12 3.0 88.77
g 13 48.0 96.3%6 1.39 ?36.9
149 64.0 95.50
<§ 3. - -9.7823
85.15 9B.a
v 88.85 -------- 0.4788
‘ot ; - dy R.MS. Relotiue evo- = 0.0238
‘ ' ) : " Mxinumrel. ero- = 9.0958 ot sonple 10 =a.9

Electrode Seporotion 7~ Depth (m) Maber of triols wes 18
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NO 78 SW R1B 7374 8150 Milton of Dellavaird
Azimuth ()70° Overburden 0.2m
August 1989 Mineral I 2.2n
Waste 1.2m
Bedrock -
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(ohn =) (m) ()
Soil, gravelly, dry 638 0.2 0.2
Alluvium Cobble gravel, dry 3839 1.0 1.2
Gravel, sandy, wet 990 1.2 2.4
?Glaciolacustrine 7S11t, sandy 650 1.2 3.6
deposits
01d Red Sandstone ?Lava, decomposed 87 69.8 73.4
?Conglomerate 262 - -
X
1908,
A
AN
\
3
188, \\,L a3

Roparent Resistivity (Grm.md

1.

Electrode Sepoaration 7 Depth (m)

Mo imum rel.

ora- = 0.0972 ot sople 2

Nutber of tricls uwos 19

EIRXEEAX

NUT DATR
E lectrode .
Spac ing A C Dt 4 B
0.5 792.9000 7S2.0909 S535.0009 539.0009 40 . 60PN
1.0 480.0000 454.0900 247.0000 342.0000 36.1000
2.0 197.9070 186.8000 165.7009 156.S5000 19.6109
4.9 42.2009 41.0009 37.29090 38.8009 1.2160
8.0 S.1509 4 .98) 4.6500 3.8109 a.1e54
16.9 1.8750 1.0000 9.97°32 0.9540 72.0670
32.8 0.5969 9.5658 9.433@ 9.4440 9.9383
PROCESSING RESLTS
€lectrode Lbrver Ooserved  Offset Loteral
Spazing Realstivity &ror Error Ervor
8. 1672.99 0 .0000 -0.8094 @a.1372
1.0 2164.56 -0.002 9.9145 0.1794
1.5 2251.55
2.0 24 .44 0.2835 -@.8571 0.1774
3.0 1584.59
4.9 955.84 -9.0009 0.0421 0.297°4
6.8 441,77 N )
8.0 212.62 0.0009 -Q.1986 9.2783
2.0 116.71
16.9 97.16 9.0963 -9.8259 0.0411
" 24.0 o91.12
¥ 3.8 88.17 Q.91 9.2351 9.0029
R.M.S. Gmerat.iocal EBrror - 0052
R.M.S. Offset. Liyver Differaxce = 8811
R.M.S. Potetiol Lodder Differece = .1847
FIA.D QRE DATR INTERFRETED MODEL
Electrode Fpcrert. Ref lect ion
Seporat.ion  Resistivity Thidewss Degoth Ro Coeffts.
1 9.5 1672.98 2.17 637.7
2 1.8 2164.56
3 1.5 251 .55 L 0.17 ~owmee-- 2.7151
q 2.0 o829 .44
S 3.8 1584 .59 0.9 3838.6
B 4.8 955.04 .
? 6.0 a41.77 ' 1.16 -—==-=--- -9.5991
8 8.0 212.62
9 12.0 199.09 1.87 989.5
19 16.0 97.16 :
1 24.9 9t.12 2.43 -------- -2.2974
12 .8 88.17
13 48.9 94.45 1.29 649.6
14 4.0 *R. 97 ’
3. -------- -8.7646
69.81 86.7
73.43 -------- 8.5e23
R.M.S. Relative eavo~ = B.8221 %1.6
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Focorert Resistivity €

NO 78 SW R2A 7256 8252 Tipperty
Azimuth Overburden O.lo
August 1989 Mineral I 1.3a
Waste 5.5m
Bedrock -
Interpretation
Geological
clasgification Lithology Registivity Thickness Depth
(ohm m) (o) (o)
Soil, with large 1760 0.1 0.1
cobbles
Alluviun Cobble gravel, dry 3451 1.3 1.4
7Flow-till 7Clay, gravel and 666 5.5 6.9
sand
7Highland Border 7Si1tstone and
Complex spilites 187 24.8 31.7
7Spilites 359 - -
10000,
18m.
~
24
. K\x-x/*
199,

Electrode Seporation 7 Depth (m)

NFUT DATR
Electrode
Spec ing A c D1 [>=} B
9.5 1283.6009 1199.0000 1002.0998 866.0000 B4.1000
1.0 S66.0990 S539.0500 412.0090 SO5.0008 36.0000
2.0 236.0009 230.0000 218.0020 139.4000 6.12909
4.9 '45.2999 42.9999 33.0999 38.7009 2.2009
8.8 11.5008 10.893@ 9.1188 18.851® 0.6180
16.0 3.3320 3.1199 2.5490 2.85289 9.20599
32.e 1.5899 1.5259 1.0060 1.2840 0.9591
64.0 1.453 1.4200 2.8 2.9210 8.835
PROCESSING RESLL TS
Electrode Liyver Oomerverd Of faet Loteral
Spocing Resistivity Ervao- Ervor Ervor
9.5 2994.35 -2.0091 -9.1956 9.e779
1.8 2889 .84 9.0000 9.2028 -0.9948
1.5 2518.80
2.0 2163.93 9.0005 -8.4399 1.0556
3.0 1421.13
4.9 963.89 8.ea2 0.9183 -0.801
6.9 75.83
8.0 481.54 .07 9.a981 2.1
12.0 3.3
16.8 272.944 0.08313 a.1255  -8.149e2
©24.9 3. 16
32.0 239.22 0.ea31 0.2428 -90.06582
48.9 255.17 :
69.0 804  -©0.0029 0.1232  ©.0999
R.M.S. Goserwat.ical Erra - 8021
R.M.S. Offset Lbrver Differace = .2110

R.M.S. Potertial Lodkder Differerce » .3873
INTERFRETED HODEL

FIOLD QRE DATAR

Electrode

Roporent,
Saporotion Resistivity

2934.25
2887 .84
&518.80
2163.93
1421.13

ORNOVTDWR =

R.MS.
< imum rel.

2EB S Amoswn--0

Relot ive errar .

[- e~ ol

Maorber ol triols uces

BO0DOODOEEDNDN
Py
®

Thickess
0.13

1.3

3.91SS

a2

2.9012 at. aonple 3

Depth R
1759.5
0.13  --------
3450.8
1.4 ------o-
665.5
6.9  --<--—--
197.4
.72 --------
8.9

ESEEREED

Ref lect ion
Coeffts.

-0.67%67

-0.56805

9.3138
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NO 78 SW R2B 7256 8252 Tipperty ) D¥UT OATR

o Electrode

Az{guth 120 Overburden 0.1z Spec ing A c o1 oe B
August 1989 Mineral I 0.8m

Waste 4.6 9.5 1232.0000 1156.0000 966.0000 §90.0000 76,4990

Bedrock - 1.0 7PR.0000 GEC.0AAA 456.0000 G70.0000 o5.8000

2.8 167.820090 159.100 179.90290 130.2099 8.6899

Interpretation 4.0 48.8009 46.80090 39.6009 37.3099 1.9270

8.0 11.1989 19.598@ 9.8 9.9509 ©2.6168

Geological ) 16.0 3.5629 3.3000 2.9599 2.6600 9.293

clasgsification Lithology Resistivity Thickness Depth Zf'g : g : ;;Z ;.?; égg g.mm

(ohn ®) () (o) ’ ) ) ’ :

Electrode Liyver Ooserued  Offset Loteral
Soil, with cobbles 1026 0.1 0.1 Spacing  Resiativity Eror Error- Error

Alluvium ' Cobble gravel, dry 4709 0.8 0.9 ?'Z g; 'g g 'g'zyxg 'g g‘;g
7Flow-ti11 18 261.40
o ?Clay, gravel and 798 4.6 5.5 2.0 1995.27 9.0291 -9.3178 -0.3879
sand ‘ 3.0 1498.58
4.8 965.35 9.9915 -9.8598  0.38964
?Highland Border 7Siltstone and 212 24,1 29.6 6.0 648.53
Complex pillow lava 8.9 475.51 -9.0919  -9.0867 -9.130
12.8 362.82
7Spilites . 281 - _ 6.0 289.48 D.EE? Q.09 -0.4000
: 24.0 236.54
.0 23e.93 2.0911 0.2667 0.8213
10200, 48.9 233 .49
64.9 a72.m 9.9958 ©.1818 ©.0009
R.M.S. Oosorwot.loral Evra- - .38 !
R.M.S. Offset Lbver Diffarece = .19
A . R.M.S. Potentlal Ladder Differexe = .3913
E FIELD ORE DATA INTERFRETED MODEL
g 4 % Electrode Foporert. Ref lect ion
< \ Separaotion  Resistivity Thickeess Degpth . Ro Coeffts.
> ] 1 0.5 283%.86 8.11 1025.4
hod 2 1.0 351.55
2 3 1.5 2591.49 0.11  ~-----m- 9.6421
o) 1888, 49 2.0 1945.27
2 N 5 3.8 1329.09 o.m 47091
2 ] ~ 6 4.8 966.35 '
& rd 6.8 648.53 .94 -------- 8.7182
8 8.0 475.51
g 9 2.0 329.08 4.61 797.9
19 16.0 c89.48
‘g g 5 3] 24.8 236.54 585 —emmeeee -9.57%
¢—he—TN 12 ®.0 2%e.93
13 48.0 250.09 24.03 c12.e
14 64.0 7.0
109. 29.98  ~-~--m-- 0.13N
.1 1. 8. " em. R.M.S. Relative ero~ = 9.8253 o89.8
Mo imm rel. erra- = B8.0557 ot sonple S °
£ lectrode Seporot ion - Depth (m) . ' Nuber of trials wes 19

EXEEER KK
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Electrode
NO 78 SB R1A 7581 8055 Hawkhill Faruw Spoc ing A c D1 e 8
Aziouth 075° Overburden 0.lo 0.5 446.9209 q17.0999 318.9008 323.0909 5.6099
August 1989 Mineral I 0.8x 1.8 239.0009 224.0090 163.9099 02.0008 15.2099
Waste 1.60 2.9 71.8099 ©68.1009 63.6209 G9.6009  3.6890
Bedrock - 4.9 11,4390 11.9999 19.2998 11.379 0.3640
8.9 3.4983 3.2/09 2.5098 2.2809 ©.14%2
16.0 1.1699 1.08499 9.8870 9.968 0.883
Interpretation 2.0 0.640 0.6 0.4XD 0.509 0.049
64.0  ©.%208 .3780 =) 3950 a2en
Geological . =] -] 2. 0.
classgification Lithology Resistivity Thickness Depth PROCESSING REQLLTS
' (oha =) (m) (m) Electrade Lrver Ooseved  Offset  Loterol
Spacing  Resistivity Ervor- Ervor Ervor
7.5 1995.88 9.0977 ©.9156  0.9352
Soil, silty, dry 286 0.1 0.1 1.9 1149.51 9.0008 0.2883 ©.1199
1.5 1976.98
Alluvium Cobble, gravel, dry 2043 0.8 0.9 2.8 83%.92 0.0005 ©.9991 -0.3506
3.0 S12.74
Ti11 Clay, sandy and 333 1.6 2.5 4.9 27.19 0.0023 0.8997 -9.4973
gravelly, damp 6.0 124.37
8.0 122.64 0.0064 -B.1009  0.4560
01d Red Sandstone Tuff 92 27.6 30.1 12.0 183.92
. 16.0 °e .59 0.8217 9.8899 -@.1591
Ture <110 - - 24.@ 94.99
32.0 94.29 -9.0831 9.1430  -9.0181
48.0 199.99
o, x\_.__\ 64.9 115.61 0.0000 0.1217  0.9900
N R.M.S. Cosewctical Ero- - .083R
N R.M.S. Offset. Livyver Difforeoce = . 1198
R..N.S. Potert. ial Lodder Differee = .2781
€ FIELD Q.R.E DATA INTERFRETED IMODEL
. ’
E lectrodes Aot Ref lect ion
{ Separat.ion  Resistivity Thideess Deoth Rvo Coeffts.
‘B 1 9.5 1926.88 0.11 286. 1
N \ 2 1.9 1149.51
3 LS 3 1.5 1872009 9.1 -------- 0.7543
3 o L P 4 2.8 8%.9
0] === s 3.9 s12.74 8.7 2043.8
" [ 4.0 272.19
&J ? 6.0 150.09 9.8? ~------- -9.7198
3 8.9 129.64
g 9 12.8 93.09 1.68 332.9
19 16.0 9%.59
1" 24.9 94.99 2.54 -------- -B.5676
- 1a 32.9 94.20
¢ 13 48.0 109.99 ?.64 91.8
14 64.0 115.61
o, A8 —emememes 0.9915
o * e ' W R.M.S. Relotive mro- = 9.6041 118.3

= : Moimum rel. evo~ = -8.8540 o aonple 8
~br ¢ 7 (2] .
Electroce aepcr‘ot 10N DE."Dt (m) ' r ials o ceensens
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NO 78 SE RIB 7581 8055 Hawkhill Farm . Electrade
. Speocing A (o] D1 oe B
Azimuth 140° . Overburden 0.1m
August 1989 Mineral 1 0.8n 0.5 483.0990 468.0000 363.0908 CO75.0009 15,7609
. Waste 2.0 1.0 243.0000 239.0000 197.6209 189.1090  13.8009
Bedrock - 2.0 67.3309 63.1000 63.9909 71.1990  4.1000
4.9 143500 14.6399 12.4999 13.46090 ©.3400
. 8.0 2.909 2.7999 2.430 2130 0.1756
Interpretation 6.8 1.1640  1.9809 ©.9892 ©.8159  ©.97%
320 0.699 ©0.6549 06.59 0.5229 09.8339
thaoloﬁ_cal . Lithol Thickn Denth 640 09.97%68 9.49383 0.9 0.9 0.83P
classification thology Resistivity ckness ept!
(cha a) (0) (o) FROCESSING RESLLTS
Electrode Lrvrer Ooserved Of fast Loteral
Spxiryy Resistivity Erro- Erro- €Ervo-
Soil 282 0.1 0.1 e.s 1o, 17 9.29016 -9.2759 0.28®
1.9 1186.58 0.0088 -9.0527 0.1763
Alluviun Cobble, gravel, dry 2043 0.8 0.9 1.5 1189.72
2.8 848.23 0.9915  9.1867 -9.8364
Till Clay, sandy and 354 2.0 2.9 3.2 575.24
gravelly, damp 4.9 3:S.22 -9.0007 ©9.0894 -9.8291
) 6.0 195.00
01d Red Sandstone Turf 81 6.1 29.0 s oo .S @36 e.oam
16.0 98.63 2.0929 -8.1919 -@.163%
MTuft 260 - - 24q.0 99.23
) 2.0 198.67 0.0059 -9.9685 -0.2261
Py 4.0 1329
an: foe S Lol 69.0 169.98- 0.8255 0.152 0.09W
R\ ‘ ) R.M.S. (oseruatiool Evo- - .0094
N R.M.S. Offset Lirver Diffeoxes - .1998
R.M.S. Potertlal Ladder Differece = .3573
T N i FIELD QURE DATA DYTERFRETED MODEL
3 \< Electrode  Agporert : Ref lect ian
g \ . Separat.ion  Resistivity Thickress Depth Ro Coeffts.
1 9.5 192217 2.1 287.7?
J \#\ o 2 1.2 11856.58
3 X | 3 1.5 1015.29 9.11 ~---eee- 0. 7531
K| a 2.9 948,23
o 0. = =
v > - s 3.e 57%5.24 2.7 2042.6
N - N “LH 6 4.0 35.22
] ? 5.0 155.99 0.9 ~------- -0.7950
t -k ] 2.9 114.61
I | 9 2.9 'I3.09 1.96 3B3.5
b 19 145.9 9,63
1 1" 24.0 94.23 ' 2.85 -—--e--- -0.65
12 2.9 1883.6G7
13 a43.9 132.9% 26.13 81.4
14 4.0 169.59
8.9 —-----e- 0.5233
10.
o . - e . P RS, Relobice e = CR.A6 268.2
Electrode Separotion - Depth (m) Fheioum rel. o vt - D€ of sople 4 veseusss

atras of ti s was 3
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NO 87NE R1A 8501 7968 Mill of Barras
Aziouth 180° Overburden 0.1
August 1989 Mineral I 1.1m
Bedrock -
1
Interpretation
Geological
classification Lithology Resistivity Thickness Depth
(oha =) (a) (z)
Soil, silty, dry 240 0.1 0.1
Alluviun Gravel, dry 2257 1.1 1.2
701d Red Sandstone ?Conglomerate, 386 2.4 3.6
decomposed
7Lava, decomposed 22 12.6 16.2
7Lava 79 - -
— ——
“~
1, T - R
XL
AN
K
z \
: X
7 \
2
:ﬁ ", — = - .) - -
b ¥
¥ A
g 1
g X xA™
19.

Electrocke Separation 7 Depth (m)

IFUT OATh

Electrode ,

Spcx Ing A [} [»3)] oe B
0.5 4J5.0900 414.0000 299.0000 255.0000 20.8099
1.0 273.0000 256.0000 208.0020 185.2000 17.2800
2.0 119.2029 112.5990 109.59% 86.60m 6.6790
4.9 23.9998 2.8 22.8000 22.2000 9.5959
8.0 2.1528 2.0508 2.2900 1.5139 0.0487
16.0 9.4770 8.4510 9.393 2.310 9.a257
2.0 9.358 0.293 0.2199 0.2099 9.6210
64.0 9.2189 0.8 a.1515 8.1598 0.8155

PROCESSING RESATS

Electroce Lirvrer Oonerued Of faet. Loterol

Socirg  Resistivity Evror Error Ervor
2.5 885.93 2.005 -9.1306 9.1719
1.9 1235.27 2.0010 -9.1162 8.1045
1. 1355.29
c.0 12313 9.0005 -9.233% 8.1435
3.0 935.80
4.9 S65.49 9.0 0.8367 -0.3388
6.0 231.53
8.9 N.3e 0.053 -9.3874 9.1567
12.0 4a2.13
16.9 33.53 2.0905 -8.9799 9.8497
24.9 .

32.0 43.03 -9.8291 0.0967 -0.0186
48.0 S4.17
54.9 6c.493 .00 7.04383 2.7

1

R.M.S. wlml Creor = .05
P.M.C. Oifr=t. Lirre Difforowns = 1745
R.M.S. i"#utial Lty Differace s 174

DNTERPRETED MODEL

FIELD QRE OATR

E lectrode Roporet.

Seporat. lon Resistivity
1 0.5, 885.93
2 1.0 12%6.27
3 1.5 1285.29
q 2.0 1232.13
S 3.9 858 .08
6 4.0 S65.49
? 6.0 231.53
8 8.0 94.32
9 2.9 3I7.09
[[5] 16.0 33.53
11 21.9 3?.79
12 3.0 43.93
13 48.9 54.17
14 64.0 &2.43

R.M.S. Relctive erro- = 0.

Mo~ imm rel. e~ro~ = -8.0345 ot acomle

Nartber of trinls wos . 11

Thicdeess Degoth

a.12

2.43

12.58

a244

1.21

16.23

19

Ref lect. ion

Ro Cosffts.
249.3
-------- 0.807S
2256.6
-------- -0.7078
3%6.1
-------- -2.8914
2.2
-------- 8.5631
79.3

*¥RETAE KN
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NO 87 NE R1B 8501 7968 Mill of Barras
L E lectrode
Azimuth 120° Overburden 0.1m Sec ing
August 1989 Mineral I 0.9m
Bedrock
1.8
2.9
Interpretation 4.9
i 8.2
Geological ;g‘g
classification Lithology - Resistivity Thickness Depth 64‘6
. (ohn m) (o) (m) =
A Electrode
Soil, silty, dry 244 0.1 0.1 . Spocing
Alluvium Gravel, dry 2306 0.9 1.0 ?:g
1.5
701d Red Sandstone 7Conglonerate, - 236 1.8 2.8 20
decomposed 39
4.0
7Lava, decomposed 28 17.9 20.7 6.0
8.0
TLava : 79 - - 12.0
16.0
. 32.0
1608, 43.0
AN 69.0
N\
2 \
: FIELD CQURE DATR
g \ E lectrode .
- Separation  Resistiulty
3] 1 0.5 882.79
3 2 1.8 1266.38
Y 3 1.8 1198.00
9 . a 2.8 184427
- S 3.8 610.@
g 5] 4.9 343.94
¥ K ? 6.0 100.00
ﬁ 8 8.9 48.51
3 9 12.9 33.99
A% e 16.0 2.7
AR 24.0 33.09
\T=4 .9 41.82
13 48.9 52.07
14 64.8 G7.59
19.

Electrode Sepor-ation 2 Depth (m)

9.

R.M.S. Relct.ive aror- =

MNorroer of tri-._'als oS

[s2] o 8

9.5 423.0000 499.0000 272.0009 299.0009 23.6099

CB4. 0000 o67.0000 211.00080 192.10880 16.1400
86.90) 89.0900 B89.30290 8S.930 6.9609
9.8900 12.5999 14.8790 0.3880

8.9 2.863@ 1.1899 0.8210 0.8578
0.4730 9.4499 9.3292 9.3 9.82495

.50 2.8216
1479 a..1x2

PROCESSING RESLLTS

Lyver
Resistivity
882.79

:
938 NBIAEBY

902 KBsH
g

Oomerved Of faet, Laterol
Error Evor Ervor

-2.0014 9.0641 2.9899
2.0930 -9.8938 8.295

-0.2297 9.8674 -9.7285
0.000e 9.173 -4.4316
0.89933 -0.298¢4 -A.817?7
-0.e011 -8.a21S 9.0925
02.0948 -9.6283 -0.6549

©.0160 0.0559 0.0009

R.M.S. Oose~uatioal Evo- = 8861
R.M.S. Offset. Wrver Difforece = 137
R.M.S. Potet iol Lodder Differernce = sssx«

INTERFRETED MODEL

Ref lect ion

Thickewess  Depth Ro Coeffts.

a.11 244.3
011 —---ee-- ¢ 8284

8.93 235.6
1,04 -------- -8.8141

1.78 23%.2
2.8 -------- -0.7893

17.88 2?.?
20.69  -------- 0.4793

78.9

0.93:39
Ftor imum rel . ervros = 0.8399 at. saple

k2l

XS e kR KN



Heights in metres above Drdnance Datum

LOCATION OF THE STRACHAN RESOURCE SHEET
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Diagram showing the relation of the Strachan Resource Shest
to the Auchenblss-Cantarline Resource Sheet, previousky
publishad Aesturce Sheats, the National Grid 1 0km squares
and the BGS 1:50 000 Geologicel Sheats (In red).

GLACIAL GEOMORPHOLOGY

BRITISH GEOLOGICAL SURVEY (SCOTLAND)

THE SAND AND GRAVEL RESOURCES OF THE AREA AROUND
STRACHAN, GRAMPIAN REGION

EINCARDINE AMND DEESIDE DISTRICT

? HEIGHTS IN METRES GRAMPIAN REGION
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THE SAND AND GRAVEL RESOURCES OF THE AREA
AROUND STRACHAN, GRAMPIAN REGION
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EXPLANATION OF SYMBOLS AND ABBREVIATIONS

Mada ground -waste and /or natural sith materals deposited on the orfginal ground surface

Made ground -waste and /o natural sarth materiats deposited in open-cast workings other than
In sand and graval

Landstip

Recent and Pleistocens

@

12| ®|®

SOLID

L=

Scren

Paat

Alluvium and river terrace deposits - silt, clay, sand and gravel
Lacustrine alluvium - mainly humic sili, clay and fine sand

Alluvial tan - lan composed of allinsurm

Fluvioglacial sard snd gravel - moundy and terraced deposns warvng from coarse grinved with
medium and coarse sand. 1o wall sorted. silty fine sand

Glacial sand and gravel - typically linsar ridgas. formad of poodly sorted coarse gravel with cosrse
and madivm sand

Glaciolacustrine deposits - fine sand. micacecus silt and clay, often interbedded with claysy ull
sometimes laminated. tvpically olive-brown snd olive-grey

Till - rypecally a pale ofive grey, firm to auff, pehbly clayey sand or very sandy clay dismicton with
sanid and giaval bennes

Flow-till and mass-flow deposits (not mapped mt surface| - poorly sorted diamictic sand and
jravel with a matnx of alty sandy clay

Maorainic drift - moundy deposits of poarly sorted, angular cobbile-grasval with 8 matrix of cleyay
sand and silt, interbedded with fiow-1ill and mass-flow deposits

Badrock at or near surface - mainly compeises coarse-grained Kincarding Granite i the southern part
ol the shest. The northarn part of the sheet % undarisn by Dalradian metamorphic rocks including
Paammite shghtly gritty in places|, pelitic and semipelitic schist and gneiss, and some cale-gilicate rook.
Tha granite and matemorphic rocks are both cut by N-S trending falsite dykas

SAND AND GRAVEL WORKINGS
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Made ground -waste andor natural earth matenals deposied 0 man-made workings
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———  Geological boundary
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Registration Mumbear

Each BGS borshole is identified by 8 regestraton number, a.g. B8 NW 3
The first numbers and leters refer to the quarter sheet and the final res to the BGS serial numbers
for that quarter. The unique designation for borehole G5 NV 2 s NOD GE NW 3

Grading Disgrams
Each grading disgram shows the mean parbcle see distributon of & distinet depasit of mmaral
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OTHER BOREHOLES

Site investigation boreholes and wells providing encillary sssesameant dats are located on the map whiers space
parmita. These boreholes are identified by senal numbers preficed by tha letter ¥, and indexed by the numbers and
Intters of the relevant standard quarter sheet e.g, B9 SE X7

Infarmaton trom the inspection of exposures s shown m the samea way as for BGS boreholes. They are registered in
the same series a8 the boreholes, for exampls, B8 NW 2

SHALLOW PITS

Where space parmits the locations of shallow pas providing ancillary assessrment data are shown by a dastinetive
symbol. Each pit is identified by serial registration numbers a.g. 82 NW 1. The surface level for each pst has been
xtrapotated from the contowrs on the 1:10 000 scale topographic maps,
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CATEGDRIES OF RESOURCE ON MAP

Exposed, potentially waorkable sand and gravel (minaral 1)

Continuous or almost continuous spreads of potentially workable sand and
pravel baneath overburden

Discontinuous spreads of potantially workable sand and graovel exposed or
baneath overburden

Sand and gravel not assessed (in bullt-up areas)

Morainic drift containing soms potentially workabile sand and gravel

Barren ground: sand and gravel sbsent or not potentislly workabls

RESOURCE BLOCKS
For the purposs of assessment. the mineral-beanng land is divided e Resource Blocks (sees Repory)
Each is designated by a letter.

This Map and the sccompanying report were commisaloned and finonced by the

w of the Emvironmant, with the support from Grampéan Regionsl Council
local industry.

Topographic base, (& Crown Copyright, Ordnance Survey, 1 985
Geological data (D-Copynght, NERC, 1230



BRITISH GEOLOGICAL SURVEY (SCOTLAND)

THE SAND AND GRAVEL RESOURCES OF THE AREA BETWEEN THE SAND AND GRAVEL RESOURCES OF THE AREA
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GRAMPIAN REGION
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