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SOILS GEOLOGY RELATING TO EARTHWORKS

TORRENS GORGE ROAD DEVIATION

INTRODUCTION @

The construction of a reservoir in the Torrens Gorge has
Rade necessary a four mile road deviation along the northern side
of the gorge at a higher level than the present road.
| This report deals with various geological features that
will influence earthworks along the route of the proposed road,
Although much of the report deals with sediments, soils and
weathered rocks, that is with surficial or soils geology, some
comment on hard rocks has been included for the sake of complete-
nessa

The 19 base plans and long sections for the series of
geological plans, G2-G20, were supplied at 4O ft. = 1 inch scale
by the Highways and Local Government Department. Geology was add-

ed and the plans were then reduced to 80 ft. = 1 inch.

GENERAL GEOLOGY:

Indurated Rocks: Lithology, Stratigraphy and Structure

The hard rocks cropping out on the route of the road
deviation are gneiss and schist of Archaean age, and a phyllite,
sandstone and dolomite seqguence of Proterozoic age.

The gneiss and schist occur between chainage 1278 feet
and 21,650 feet. The phyllite, sandstone and dolomite sequence
occurs between chainage 100 feet and 1278 feet,

Other information on the lithology and stratigraphy of
this area is given in Webb, B.P. (1956) and Hiern, M.N. (1961)
and in reports by other authors listed in the bibliography.

In the older gneiss and schiét, earlier folds have been
obscured by metamorphism. Foliation and Jjointing are now the
dominant structures. Rocks of the younger sedimentary sequence
generally trend 200-220 degrees magnetic and dip at 25=-L15 degrees

south—east (Hiern, 1961).
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The contact between the older gneiss and schist and the
dolomite of the younger sequence is a steeply dipping normal
fault, west block down, trending approximately north-south near

chainage 1278 ft.

Landform

Within recent geological time, the indurated basement
rocks have been uplifted and eroded. IZvidence of at least two ..
cycles of erosion is found in the upper gently undulating land
surface about 1200 feet above sea-level, and in the steep valley
walls that mark a period of rapid incision through the older
land surface by the Torrens River,

Structural control of landform is present where the
slope of valley walls is fitted to the steep dip of Joints or
foliations, Lithological control is most in evidence in the gorge
section proper where downcutting through more resistant rocks

has produced steep valley wallse

Recent Sediments, Solls and Weathered Rock

The Torrens valley is a simple youthful valley from which
most weathered material has been transported. The sediments within
the valley at the present are, therefore, thin and not particularly
stable.

Recent sediments are alluvial silt and sand with irregular
lenses of gravel along the course of the Torrens River, and
valley wall deposits including rock—-slide, rock-stream, talus and
slump earth flow deposits. The talus deposits near the present
road below chainage 9,500 and the alluvial deposits of a cut-off
meander below chainage 14,000 were laid down at an earlier, and
higher, stage of river development.

Soils along the deviation route are thin, poorly différ—
entiated colluvial soils that are stony in many places. Variation
in lithology is reflected in changes in soil colour and the size
and composition of mineral particles. All the soils along the
route are unstable and are subject to down~hill creep, particularly

when wet. The yellow-brown and red—brown mottled or red-brown clay
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soils are subject to seasonal shrink and swell.

The depth and intensity of weathering varies considerably
along the route. It depends on the kind of rock exposed, the
amount of foliation and jointing, and the rate of erosion at
the particular locality. On gentler slopes, where erosion is
slower than weathering, the rock may be weathered down to 8 feet
below ground surface.

Schist tends to weather to the greatest depth, gneiss
is generally more resistant and tends to form more prominent
outcropse.

Veins of pegmatite and quartz occur as hard layers in
the weathered rocke.

Phyllite is generally highly weathered down to 3 feet
or more below the surface and may be weathered down to 12 feet
or more in»the river bed. Dolomite appears to weather to soil
rapidly so that a transitional zone of weathered rock is not
present,

Boundaries between soil, weathered rock, and fresh ro k

are sharp in most places.

ENGINEERING GEOLOGY

Most of the comment in this part of the report refers to
problems in cut and fill areas as revealed during geological
mapping of the route,

In areas of abundant rock outcrop where extensive cutting
is required, the natural slope of the valley wall adjusts by rock-
fall toward the attitude of joints or foliation that nearly
parallels the trend of the valley wall. In a similar way the angles
of a batter slope will be affected by joints or foliation. The
attitudes of Jjoint and foliation planes are shown on the accompany-
ing plans (G2 to G20). Additional information on these attitudes

is given in Hiern, M.N. (1961).

A Ppatter slope that is steeper than a Joint or foliation

plane trending in the same direction, will be unstable and heavy

rock-fall can be expected.
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Steep batter slopes can be achieved in hard rock where
cuts trend across follation or jJjoint planes., The faces of these
batter slopes will be blocky and irregular and should be checked
for loose blocks, |

Most of the thin soils are clay solls which will shrink
and swell. In many places the clay when wet will provide an
unstable layer below f£ill and should be removed. If removal of
soil is not practicable, then the slope of the fill-soil inter-—
face could be reduced.

Because most of the valley wall sediments and soils are
slowly moving downhill, the removal of small amounts of debris

from the road below batter slopes will be a continuing problem.

Problems Along the Route

Notes on problems are set out in the following section
against chainage and with reference to the map number. For
convenience, the information has been organised according to the

following natural sections along the route:

Sections
Section 1 0 - 1253 G2 and 3
Section 2 1253 - 6600 G3, L, 5, 6, 7
Section 3 6600 = 9600 G8, 9
Section 4 9600 - 11200 G9, 10, 11
Section 5 11200 - 136L0 Gll, 12, 13
Section 6 136L0 = 17290 alh, 15, 16
Section 7 17290 - 18720 Gl6, 17
Section 8 18720 - 20400 G18, 19
Section 9 20400 - 216500 G19, 20

These notes are intended to be read in conjunction with
the mapse. The positions of pits dug to reveal soll profiles are
shown on the plans and the profiles are recorded in Appendix l.
Other soil profiles have been recorded from benches, These prof-
iles are given with map co—ordinates in Appendix 2. The estimated
minimum depth of rippable material - soil and weathered rocks -

is shown on the long section.
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SECTION 1: CHAINAGE 00~1253 (G2-G3)

G2: 00-420 Lower Bridge Site:
Red clay from 00 to 100 is subject to shrink and

swell, River bed material permeable and sub-—
ject to compaction. Dolomite on valley wall
unweathered and likely to have fairly high
strength.

G2: L20-520 Fill over dolomites
The dolomite will provide a sound base for f£ill.

G2 and G3:
520-1288 Fill over red~brown soill and dolomite:

The soil is subject to seasonal shrink and swell

and to down-slope creep and could be removed.
Below the red-brown clay the dolomite is gener-
ally hard and not rippable, but thin patches

of softer weathered dolomite may occur,

SECTION 2: CHAINAGE 1253-6600 (G3=G7)

G3yGh and G5:
1288=190 Cut in solid outcrop:

Little or no rippable material is present.

Jointing and foliation will tend to control
batter slopes where dip on planar structures is
in the same direction as the batter slope.
Foliation and jointing produce natural blocks
up to 6 feet in length. Sheet jointing near

2000 will influence blasting.

G3: near 1500 Batter slope construction:

A batter slope steeper than 35 degrees may re—

quire rock bolts or other stabilizing methods.

Gh4: 2100-2450 Batter slope construction:
The foliation is sub-parallel to the batter slope,
Unstable blocks may occur which will require
rock bolting or some other stabilizing method.
Gh: 2600-3100 Batter slope construction:

Proposed batter slope may not be achieved because

on the joints dipping L5 degrees south.
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G6:

G6:

G7:

G8:

G8:

G8:

L800~4950

vicinity
5400

5515=5570

660~1015

(Lower Road)

G

Hill-side f£ill:
F1ll could be bedded on solid rocke.

Crib retaining wall:
This structure could be seated below soil and

floaters on solid rocke. Trend of foliation
is about at right angles to road direction.
Moderately steep batter slopes can be con-

structed.

Crib retaining wall:

This structure should be seated on solid rodék.
Large blocks up to 6 feet in length in this
rock—~stream may not be stable when subjected
to severe vibratione.

Fill and crib retaining wall (vicinity 900):
The £ill and the retaining wall on the down

slope side of the road should be bedded on

801id rocke

SECTION 3: CHAINAGE 6600-9600 (G8-=G9)

7500-7700

7300~7400

8000~8L00

Fill:
The £111 will butt against solid rock down-slope.

So0il cover could be removed.

Loose blocks:
The hill slope should be checked for large loose

blocks of talus which may move down-~slope on to

the road or parking area,

Valley side f£ill:
Soil cover and some of the more highly weathered

schists should be removed so as to provide a
sultable surface on which to base the f£ill,
The soil below fill will be sandy clay to L
feet, over weathered schist from L feet to 6
feet and be rippable throughout, but hard rock
occurs within 3 feet of the surface in some

places.,



G9: 8750~9000

G9 8700-8800

G9: 9200-~9400

SECTION

-7
Fill:
Soil and talus should be removed by excavating

to solid rock down=-slope from the road, so

that the £ill may butt into solid rocke.

Movement of talus and soil:

Talus and soll will be unstable when saturated
and subjected to severe vibration.

Earth flow will butt the talus and soil against
the £ill near chainage 8750

Deviati6n of run-off and soakage water from the
talus would make it more stable., The talus
and soill should be removed from below the

road and f£ill areae.

Fill:

Thin clayey soil should be removed below base of

£ill.

s  CHAINAGE 9600-11200 (G9-G11)

G9 and G1lO:
9500-~-9800

G10: 9800-10180

G10: 10080-10120

Cut:
Soil profile in pit 3 sugzgests that the depth of

strong weathering is not great and only a few
feet of surface material is likely to be
rippable.

FPill:
Deep pockets of clay may occur in the area to be

filleds A good part of the fill area should be
cleared down to rocka.

Slump:

A zone of unstable slump and earth flow upslope
from the road is shown on Plan GlO. The lower
end of this zone could be cleared out so that
any slumping will butt against solid rock at
about the 1000 contours

If drains could be constructed to draw run-—-cff

and soakage waters from the zone at higher
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G10: 10080-10120 elevation,this would decrease the tendency for
(contda)
further slumping.

G1l0: 10200-10500 Cut:
The bulk of the excavation will be through

solid rock not rippable to any appreciable

depthe

G1l0 and G11:
10470-11200 Fill:

The rock outcrop between chainage 10470 and

10650, and from about 10800 to 10930 should
provide a good surface upon which to seat fill.
Where soil cover is shown on plan G10 to occur
in the fill area down-slope from the road,

some removal of soil material 1s suggested.

The periphery of the £ill should butt against
solid outcrop. Culvert No. 23 should not dis—

charge onto unprotected £ill,

SECTION 5: CHAINAGE 11200-13%640 (G11-G13)

Gl1l and Gl2:
11300~11670 Valley side £ill:

Soil and boulders should be removed from the f£ill

area so that the £ill can be seated on solid

rocke

Gl2-G1l3:
11670~12400 Shallow Cut:

The bulk of the material is expected to he solid

rock and not rippable deeper than a few feet

from the surfacee.

Gl12-Gl3:
12400-12800 Fill:

The gully bottom of the £ill should be seated on

solid rocke On the hill slopes where the depth
to bedrock is unknown, excavation could be
carried out so that the fill may be seated on

solid rock or on a reduced slope.
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Gl3:

Gll:

G4

Gl

~O—
12800-~13360 Fill:

The depth of soil cover is very variable and
some deeply weathered zones occur as shown
on Plan G1l3 near chainage 13050. The soil-
bed rock interface is highly irregular near
13250, ©1ll could be seated on sollid rock

. or a benched surface.

13360-136L0 Cut:
The cut will be through rock with a thin sandy
soil cover, The rock is not expected to be

rippable below about four feet.

SECTION 6: CHAINAGE 13640-17290 (G1L~G16)

13980-14340 Cut:
: ‘ The cut will be through rock with a thin soil

cover. The rock is not expected to be ripp-—
able below about 5 feet,
1340-14670 Fill:

The depth of soill and weathered rock is unknown
but soll accumulation or highly weathered
rock may extend down to 20 feet in places,
The gully soil may be unstable when saturated
and excavation of the £ill area to bedrock or
to form benches is suggested.

14670-14940 Cut:
The rock should be rippable to about 5 feet.

G14=~15: 14940-15730 Fill:

The £ill area has a shallow soil over weathered
bedrock which is rippéble to perhaps 5 feet,
The £i11 should be seated on solild rock where
possible, particularly in gully bottoms. On
hill slopes the excavation should be taken down
to solid rock or to benches with a reduced
slope. Benches excavated in the gully down

slope from about 15540 show about 2 feet of
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G1l4-15: 14940-15730

(contd,) soll over weathered rock, which is rippable
to 4 feet or more below the surface.
(Profiles are given in appendix 2 with

reference to plan G 15 and co-ordinates).,

G15: 15730-16012 Cut:

The cut will be through partly weathered rock
with a thin soil cover., Material may be
rippable down to about 5-10 feet below ground
surfaces.

G1l5: 16012-16300 FPill:
Variable thickness of soil extends down to L

feet in places and overlies weathered
rippable gneiss. A good part of the soil
should be removed and the fill seated on
solid rocke
G15: 16300-16457 Cut:
The cut will be through solid rock with thin

soil cover in places,

G15-16: 16457-
16700 Fill:

The down-slope f£ill area has at least 2-3 feet

of soll over weathered rippable rock extend-
ing down at least 8 feet below the surface in
places,

Gl6: 16950-17290 Fill:
The f£ill area contains some rock outcrop, but

there is generally a thin soil cover. The
weathered rock below the soil cover may be

rippable in part down to about L feet,

SECTION 7: CHAINAGE 17290-18720 (G16 and G17)

Gl6: 17290-17650 Cut:
The cut is expected to be mostly through solid

rock with only thin soil and very little

rippable material.
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G16, 17:
17650-18400  Cut:

After cutting through rock with thin soil and
some talus, the road sub-surface should be
checked for unstable soil and talus.,

G17: 18400-18720 Cut:

The cut is expected to be through solid rock

with someAthin soil cover and little rippsble

material,

SECTION 8: CHAINAGE 18720-20400 (G18-G19)

Gl7, 18: 18720-19230
FPill:

Thin soil cover should be removed and the £ill

seated on solid bedrocke

G18: 19230-19500 Cut:
It may be possible to remove material by

ripping down to about 5 fecet,

G18: 19500-19900 Shallow cut and £ill:
Shallow cuttings may be too hard for ripping.

G1l8, 19:
19900-20400 Cut:

The cut is expected to be mainly through solid
rock with thin soil cover. In general it

is probably not rippable below about 5 feet,

SECTION 9: CHAINAGE 20L400-21650 (Gl9, 20)

G19: 20400-20470 Cut and £ill near abutment:
The cutting will be through solid rock with

little soil cover. The western abutment will
be partly in rock outcrop and partly in thin
soll with a gravelly base over solid rocks

20470-20710 Bridge and eastern abutment
The structure will be on alluvial beds which

include fine sands with boulders, over bed-
rocke The thickness of the alluvial material

may exceed 20 feet in places,



G1l9: 20710-20800
(contds)

20800-21200

G19-G20: 21200~
21400

—]Dm
Fill: A
The £i11 will be over fine sandy clay with

some pebbles and boulders.

Cut:

The cut will be mostly through solid rock with
thin soil cover. The rock is expected to be
rippable to only a few feet in places.

Cut:

The cut will be through solid rock with very

little soll or rippable material,



BIBLIOGRAPHY

AA,5.H.0., 1950 - Manual of Highway Construction Prac-
tices and Methods. Am, Assoc. State
Highway Officials, Washington L4, D.C.

AGG, T.R. 1940 - The Constructionda Roads and Pzvements.
McGraw-Hill Book Co. Inc. New York,

HIERN, M.N. 1961 - Report on Ceological Features of the
proposed Torrens CGorre Road Deviation.
5.4, Dep. Min, feol, Surv. G.S. 2138
(Unpub.g

HILLWOOD, E.R. 1960

Geological Investigations, Kangaroo
Creek Damsite No. 2, Torrens Gorge,
S.A. Dept. Min. Geol. Surv. G.,S. 1825
(Unpuhb)

IOBECK, A.X. 1939 - Geomorphology an Introduction to the
study of Landscapes McGraw-Hill, New
York and London.

STEPHENS, C.G. 1956

A Manual of Australian Soils., Comm.
Sci. Ind. Res, Org. Aust., Melbourne.

WuBB, B.P. - Structure of the Archaean Complex of
Mt. Lofty Ranges, University of
Adelaide. (Unpub. thesis).



Pit l: Chainage 700

APPENDIX T

SOIL PROFILES IN TEST PITS

olon —
11211 -—
LJ:-'LL“
Ll.t10+"~
5!5" -
5! 1"

1!2"

L‘_l n

Ll-' 10"

u’! 10"

5!5"

5! 111'1

)

Brownish=grey loam with abundant small
roots and a few scattered angular pebbles.

Reddish brown sandy clay with numerous small
roots and a few scattered angular quartz
pebbles. Granular structure and an irr-
egular coarse polyhedral structure. Dull
to moderate sheen on unit faces. Light
irregular cracking, the vertical component
being preferred. Crumbly toward the top.
Stiff toward the bottoms )

Reddish and greyish brown sandy clay with
angular guartz pebbles., Fine polyhedral
to coarse nutty structure., Stiff.
Irregular light cracking. This horizon
is not continuous.

Red-brown very sandy clay. Irregular vague
polynedral structure. Moderate sheen on
unit faces. Light irregular crackinge.
Very compact. This horizon is not contin-
uous »

Yellowish and reddish brown slightly clayey
sand to sandstone. Cemented in part but
generally friable. This horizon is not
continuous.

Near white sandy hard crystalline dolomite
showing cross bedding on weathered surface,
The surface of the dolomite varies from
four feet to six feet from the surface,



APPENDIX I 2

Pit 2: Chainage 25 ft, East from 1253

o'o" - o'é® Grey~brown loam with scattered angular
pebbles and boulders of dolomite, sandstone
and quartzite. Friable. Damp.

ore" - oty Brown silty sandy clay with scattered angular
pebbles and boulders, Friable in part but
becoming reddish brown and more clayey with
depth.

24"~ 3'10"  Brownish-grey loam with scattered angular
pebbles and boulders. Very compact but
friable with difficulty.

3tio" - 6'1v Brown and slightly reddish=-brown sandy clay
with numerous to abundant angular pebbles
and boulders of schist, quartzite etc.

6t1r -~ gton Weathe red bedrock, Vari-coloured, decomposed
chlorite mica and quartz schist. Generally
clayey with some grey clay pockets.
Pocket Penetrometer tests suggest compress-—
ive strength of about 2% tons per square
foot but values as low as 1f tons per square
foot were obtained in the clay pockets,

Schist and gneiss with quartz filled fractures occurs
on the eastern side of the trench at both theup=slope and down-
slope endse.

Weathered schist bedrock occurs at variable depths L'OY
to Q1M be%ow the soil surface. The dip of goliation varies from
55~ to 80~ to the west with a strike of N10 E magnetic. Drag
folding exposed in the trench suggests a near vertical fault zone,
the west block down.
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Pit 3: Chainage 9650

oto" -~ o's¢ Light brownish grey silty loam. Friable.

o'g" -~ 1te¢ Light brown silt with numerous angular
fragments of schiste Friable.

1'6" - 6' + Yellowish and greenish grey-brown schist.
Weathered but not highly decomposed.
Foliation near vertical, The upper
surface is not well defined and small
pockets of clayey silt extend down into
the schiste.

Pit L: Chainage 10700

oto" ~ ofe" Greyish brown silty loam with numerous
angular pebbles, cobbles and boulders.
Numerous small roots,

oten ~ 1tyn Light brown sandy, clayey silt with very
abundant angular rock fragments. The
silt is friable.

1yt - 7 4 Chlorite schist. Well jointed with inter-
stitial sandy clayey silt becoming less
abundant with depthe. The rock can be
easily broken with a light hammer.

Pit H5: Chainage 11600

o'o" ~ o'8" Brown sandy and silty loam with scattered
angular pebbles of sandstone quartz, etcs
Friablea. '
1 o1t . .
ot'g" - g%,g" Light brown, very stoney, sandy clayey silte

Very abundant angular pebbles, cobbles
and boulders of sandstone, gneilss etce.
Friable,
2' 2" 4 1" . . . .
2310" - H'3 Chloritic schlst.and quartz-fe}spar—gnelss.
Pockets of vari-coloured, stiff clays
occur as decomposition products of the
bedrock and extend irregularly to a
maximum depth of L'2"., Rippable to bottom
except for hard bands.
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Pit 6:  Chainage 1296L

ofo" - 1to" Brownish grey loam with numerous angular
pebbles and cobbles of sandstone, quartzite
etc. becoming abundant at the base,
Friable in parte.

21gN o 816" +  Vari-coloured (predominantly grey) stiff clay
and very micaceous clay with some sand and
grit occurring as decomposition products of
in situ schistose bedrock, Foliation dips
45° in the direction 80° west., The rock
is less decomposed near the base at about
7'6" but is still easily broken with a
light hammer, The clay is stiff and damp.
It has an irregular polyhedral structure
developed in part with a moderate sheen on
the unit faces., Light irregular crackinge.

Pit 7: Chainage 13600

oro" - 1'o" Brown loam with numerous scattered angular
pebbles and cobbles, Friable,.

1to" - 2'gn Red-brown clay with numerous angular pebbles
and cobbles near the top and fragments of
in situ bedrock near the base. Patches of
more resistant bedrock occur within 2 ft.
from the surface.

olpn . 7tgn Bedrock comprising fine to medium grained
equi-granular felspar, mica (chlorite),
guartz metasediments, gneissic in part.
Some thin gquartz veining occurs. Some
red brown clay extends down along joints
as far as L feet from the surface in places,
The rock 1s generally weathered but is
tough and not brittle. It becomes harder
below about L'6"

Pit 8: Chainage 1L778

olo" - 1ty" ; Brownish grey loam with numerous scattered
1t1ov angular pebble to cobble sized bedrock
fragments. ZFriable.
él'u" - Ltov Light brown, fine to medium grained quartz—
1tio" felspar gneiss. Blocky. Weathered and

easily broken with light hammer.
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Pit 9: Chainage 15200

oto" —~ 2o Brownish grey silty loam with scattered
angular pebble sized stone fragments.
Friable.

2'0" -~ 3'3" approxe. Light brown slightly clayey, sandy silt
with scattered angular pebble and cobble
sized bedrock fragments. Friable to
compacte

313 - 11te" Brown and greenish brown decomposed mica
schist, Generally friable but with abundant
hard, less weathered fragments., Layers of
hard quartz~felspar gneiss are present.
Becomes generally hard and less weathered
below about 5 ft.

Pit 10: Chainage 15826

oto" -~ 1'uv Brownish grey very stoney loam, Very abundant
angular pebbles, cobbles and boulders of
schist, gneiss, etc. Friable,

'yt - 1'6" Light brown weathered gquartz - mica schist
and gneisse., Highly cleaved. Interstitial
red-brown clay occurs in some Jjoints., The
weathered rock is friable in part down to

9!6ir.

A portion of the pit contains a large pocket of vari-—
coloured clay (red—brown, yellow=brown etc.) extending from 1'10"
to 6'0%, It is moist and soft in part. Pocket Penetrometer tests
show values ranging from 1% to 3 tons per square foot. The clay
has an irregular polyhedral structure with a granular sub-
structure. Moderate sheen on unit faces. There is irregular

gurface cracking.
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SOIL PROTILES IN RENCHES

Plan G8: Coords, 178022 YR, 692,95 YN:

o'on -~ 0'10" Light brown sandy clay-locm.

otiomr -~ 1tq0v Licrht yellow-brown sandy clay.

1140 ~ Lthyw Light brown sandy clay with dark yellow
mottles,

Lty - 63" Weathered schist. Rippable throughout within

a distance of 20 feet from this coordinate.

Plan G9: Coords. 176270 YE, 692505 YN:

o'o - 1tav Rrown or yellow-brown sandy and gravelly
clay loam.

16" - 3'or Yellow-brown gravelly and sandy clay (wea-
thered gneiss more or less in situ). Soft.

3ton ~ 6ty" Weathered gneiss. Firmer. Still rippable
but with difficulty.

Plan Gll: Coords. 178580v5, 692910 Yi:

o'o" -~ 1'6v Dark brown sandy clay losan.

1'én ~ 4'ov Light brown sandy cley with scattered
pebbles and boulders of gneiss, Plastic

L'ow ~ 8'ov Weathered gneiss with red-brown clay in
' joints. Pockets of red-brown clay extend
down to 8 feet in places.

‘Heathered oneiss boulders (more or less in situ) extend
in placeé& to within 1 ft. 6 ins., of the surface. The weathered
gneiss is rippable down to 6ft. 6 ins. and deeper where clay
pockets occur,

Plan Gll: Coords. 178612 YE, 692908 ¥N:

oo - 1'ov Brown loam with numerous angular pebbles
and scattered boulders. Friable.

1o - 2'0"; Anguler pebble to boulder sized fragments

3t on of gneiss in a light brown gritty clay

matrix.

2'0"; - 3'E" The above merges down intc weathered gneiss

3'on which is rippable in part.

Plan Gl5: Coords._‘l19254,YE1_693857 YN

oton - o'en Grey-brown sandy clay loam.

oten - 1's5¢ Fine angula» gravel with olay matrix,

1's" -yt Weatnered ~reiss. All rinnable.

The weathered gneiss occurs below & ins.
in some places (other horizons being absent.)
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Plan G 15: Coords 179233 VE, 693872 YN:
o'o" - 0o'e" Light grey sandy clay loam.,
o'éM - 2'ov Light yellow sandy claye.
2'om - Ltov Coarse grained weathered gneiss. Rippable
with difficulty.
Plan G 15: Coords 179207 YE, 694077 YN:
o'on - 1'iv Light brown sandy clay loam.
AL - 2'10" Light yellow-brown sandy clay, stoney
in part. Granular structure.
A No LS IR AL Licht red-brown sandy clay.
L'yt - sty Yellow and olive clayey sand (weathered
gneiss).,

All of the material in the pit is

rippable, but an unweathered bar of gneiss (not rippable) occurs

- 2'ov Light red-brown sandy clay with abundant

- 4'10"  ‘Weathered gneiss. Rippable throughout.

- 1tév Dark greyish brown sandy clay loam with
scattered pebbles and angular gravel,

- 33w Brown and yellow-brown sandy clay with
scattered pebbles and boulders of gneiss.

- 8ty eathered bedrock. Soft and rippable to at

nearby.
Plan Gl6: Coords 179230 YE, 694105 YIi:
o'on - 1'3" Light brown sandy clay loam with
abundant gravel.
lf3n
angular gravel.
21O
Plan G 16: Coords 1792L0 YE, 694163 YN:
o'on
1'en
3t 3
legst 8 ft. L ins.
Plan G16: Coords 179355 YE, 694260 YN:

The soil profile in the excavated area is variable but is
represented by the following:

o'o"
Ol 9"
1' 311

1'10"

- o'o Grey-brown fine sandy clay.
- 13" AS above with angular gneiss gravel.
- 1'40" Brown to red-brown fine sandy clay with

scattered ansular pebbles,

- Lton Weathered ~neiss with harder veins of quartz
and zones of mineralization.

Lto" plus Harder than above.
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Plan G 18: Coords 180045 YE, 694430 YN: (Chainage 19,300)

o'on - 1's" Brown clayey loam with numerous angular
pebbles of pegmatite becoming abundant
toward the base.

1's" - 3tazn Red-brown sandy clay with abundant pebble
and boulder sized fragments of gneiss and
pregmetite merging downward into in situ
weathered gneiss.

3! 3 - 6'on Weathered gneiss with pegmatitic veins.
Rippable except for hard bands,.
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