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ates how well developed podzols

proved to brown forest soils,

o the North Yoerk Moors have

my
Again, the pedological information given is Eimiﬁﬁag but the main
1 1

trend away from a podzol profile, ine uding softening of the iron

pan and change from mor to mull humus, is striking,

As part of a major study by John Miles to inveastigate this theory
of soil amelioration by birch, detailed pedological cbservations
¥

were sought, This report is the result of several weeks fielde
work spent studying soll profiles at four sites in Scotland and

England., It aims to confirm whether or not, at these sites,
birch can be thought of as fulfilling this role,

(b} Hypothesis to be tested

2 2

and regenerates a browvn forest soil wit
necessitates removal of those features characterising the podzol
profile -« mor humus, leached horizon, iron pan ete. - and their

homull humus.

frot

replacement by mull humus and some homogeneous mineral materisl,

(e} Pasic problems

clature for upland sites is confused but for the BUrRo
report the term Peaty Podzol (or Peaty Gleved Podzol) will be
used to describe the heather moorland podzol scils., The name
Brown Forest Soil will be used for the Scottish sites, and DBrown
Podzolie for the English site, to desecribe the upland brown soils
noted. Thes? are different names for the same soil (Ball and
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sovwn Earths and sountaly

5, occuy widely in Britain, especlally on =

ther by Brown
ols., They also oceur as the dominant freely drain
range of slope, in a geographic zone between the

Brown
and Peaty Podzol zones, for example in the La District,
e Wales¥, They are more producti apriculiure
than &ﬁ@ﬁ@%&ﬁ mountain and moorland soils, and ave lmportant

it iz evident that there is an aeccepted geographie distribution

e'

ude and slope,

of peaty podzel and brown forest soil types. ALtit
together with thedir influe %
ete., are implied as %@iﬁ@

soils and their distribution, alth
missed entively. HMuir (1935) referved
soils of Brown Podzolic charactery
&8s brown forest soil in the current
Muir and Fraseyr (1940

v explained the lack of podezolisation to soll creep

4

& 1
siderable lateral movement of moisture and possibly fine soil

= y

particles. Peaty podzolised solls were assoc

o

o

surface molsture, requiring flat or gently sloping cond
and Caliuna or Vacecinium heath, However, these authors alsc con-

sider thalt vegetation may have influenced the present Brown Harth

ome of the Brown

@

#it is possible in
snd the ;

enee of acrub, e.g. EOrse, rowan,

The 1973-74 Macaulay Annual Report refers
and claims that brown forest suils ocour

Foudland, Countesswells and Boyndie Associations and are most
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the valley asildes of the 5%

%y@%@@i& that, despite the absence of cult

cover sngd

#80il from limestone

x

exiat,

5

brown forest

: that present podzolised soi
land since forest removal during the

%

lowever, study to be veported here, we are

g
here 1=

proof} th

pa

amount of

i
iﬁg on souths é%@iﬁg slopes normally have a dry C

B

il

M’*
I
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vegetation wi Tew examples of dry grassy heath
facing @Z@@@@; meist Callune heath occurs but there is &
accumulation of surfsce raw humus Thiz esvicen

brown forest soils may exist on @E@%@ﬁ undey heat

The HMacaulay Report for 1972-73, in descy iwim% progress on the
8011 survey of Sheet 109 (Auchentoul) and 115
in the Strath Naver distriet the seils are mainly
Association - peaty podzols and peaty glevs are com

hrowvn fTovest

in complexes with peat and rock,
b ate

&
&
b

Glentworth and Muir (1963) refer to heath and moorland vegetation
associated with peaty podzols or iron podzols in an area covering
much of novth-esst Scotland. Brown forest soills may carrvy

deciduocus trees, mainly birch, or an acid grassland, In England,
Kellie (1976) associates brown podzolic soils on the Horth Yorl
Moors with moderate slopes, and %ﬁagﬁ@g@&x%iﬁ {= Peaty Podzols)

with although the latter avre alse

From these and other publications, it becomes
accepted widespread catenary sequence of solls and assoeiated
land in

etation existe from valley floor and sides up to

several parts of Britain. Brown earths and gleys under agri-
cultural use on the valley floors give way to brown forest soils



with blreh woodland or acid grassland on valley sidesg, followed
by heather woorland at greater altitude,

Observations on the solls of the selected sites should do move
than confirm that peaty podzols and brown forest solls arve
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af bireh wood,



Ze SITES AND HETHODS

(a}) JFactors affecting site selection

i be shosen in which the v
ure and

gm’év

influencing the na

%yp@ or types. 1f time were ol no con~
iferm podzol soil and dominant
over a periocd of up toe 100 vears asg
birch invaded., Any trend towards regenervation of a brown soil
{brown forest, brown podzolic soil) would be recorded. This is
obviously not prascticable., The alternative is to use a site dis-
wwother with open uninvaded

be investivated at o variety
snization by bireh., The problem with this

approach is that theee assumptions need to be madei-
(i} +thset the whole site was originally Caliuna 3
similar to that used as the uninvaded age c¢lass in the
comnarisen:

{11} that the scil over the whole site was originally wniform;

ince

&

{iii) that soll-forming factors have been consistent
&

invasion over the whole site, apart from any vegetational

Various pieces of evidencs sugy res chosen foy the
in

study were @x%g sare possibly not
least for two of

af the

uniform or %ﬁ&iiy and soil-formix

4

the ied, may not

orizinal solls and the action of the sol

l=forming factos
& invasion by birech, are of course intimately

hafeo

linked, t bBeing the result of the second.

influence ch of these factors - climate, relief, pavrent

material, organiems and time (Jenny, 1941}, is cbviously
in decid
gion, An attempt

affects on
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the experimental sites and from similar areas with published soil
ﬁvﬁfg’:}&mi

(b)

are 1975 datings,
@@g%&%ﬁm&%@ or estimates.
Detalled observations on the nature of the stones from soil
samples at each site are tabulated as appendices.

HJ 189 178

seeuy on g moderaste

ran near Tomis

5 4 s Clasess syre very close
g0 climate and relief will be the szawe,
©ld Bed Bandstone or Dalvadisy

3,

t and slate zs the underlving formations here.

3 &
Geological maps show Middle
£

graphi%@ sehis

2%

Seil as far as soll profiles ave con-

-
m%?ﬁ@ﬁg drift composed of echist, sandstone, gquart and guartz

gtones in @ nabions,

, OFy
The drift is guite heavily tewtured and §¢miﬁmﬁﬁ2y darlk reddishe

brown in colo

undoubtedly the

G i
red sandstone and possible underlyi

1
A shows the stone types from two

eighteen main soil @i%g§ together with
its locat
tions ceceur,

in the henther

end twenty
lay znd not
he drift is sandy over

ighout undey biveh and this

age claszes,
clayey under
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the Delnalyne soils, This Associstion is elaimed to have a

higher proportion of poorly drained gleve end peaty
other loecal soll associations due to finer textures at ﬁ%pt%
Thie fits with observations at Delnalyne as the soils are DG
ained.

moderaste and si

south-east facing slopss

overlooking the Spey Valley north-east of Grantown, Eighteen,

twenty-six, thirty-elight, ninety year %ir@ﬁg ﬁ@g@%&@? with hesther,

£ 3

provide five distinet zones,

%,

viogy of the Tulchan a o be

Ho solid formations were ssen
A thiek cover of i1l econe

even on

0 Bslopes.
@ Appendix B) but
%awg@ boulders of
guartzlite, schist and sandstons ave found in the solls over the
e e

whols aoften on the

1
urface or partially buried in soil, Appendix B shows the nature
all

excavated.

of stones from all

Yisual exsminsg
4

parent materisls of

3
and
wrbeite

st ste. in the drift makes cion of the Tulehan

Soll Survey athes}
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Appendix A

Decreasing abundasnce from left to right.

1/1/1/1/1
1/1/1/1/2
1/1/1/2/1
1/1/1/2/2
1/1/1/3/1

1/1/1/3/2
1/1/2/1/1

1/1/2/1/2
1/1/2/2/1
1/1/2/2/2
1/1/2/3/1
1/1/2/3/2

1/1/3/1/1
17173/171a

1/1/3/1/2
1/1/3/2/1
1/1/3/2/2
1/1/3/2/3

1/1/3/3/1
1/1/3/3/2

1/2/1/1/1
1/2/1/1/2

1/2/1/2/1
1/2/1/2/2
1/2/1/2/3

1/2/1/3/1
1/2/1/3/2

1/2/2/1/1
1/2/2/1/2

1/2/2/2/1
1/2/2/2/2

1/2/2/3/1
1/2/2/3/2
1/2/3/1/1
1/2/3/1/2

1/2/3/2/1

Main stone types identified from Delnalyne soil samples

Shape given is that most commonly occurring.

Angular white schist, white metamorphosed sandstone, quartz, micaceous
sandstone

Subangular white schist, pink metamorphosed sandstone, micaceous sandstone,
quartzite

Subangular (plus & few rounded) white schist, quartzite, quartz, micaceous
sandstone .

Subangular white and pink schlst white and pink metamorphosed sandstone,
quartzite, micaceous sandstone

Angular and’ subangular white schist, soft fine white sandstone, granlte,
quartzite, quartz, micaceous sandstone

Rounded pink hard schist, micaceous sandstone, quartzite

Angular vhite schist, whlte metamorphosed sandstone, quartzite, quartz,
micaceous sandstone

Angular quartzite, pink schist, pink metamorphosed sandstone, micaceous
sandstone

Angular quartzite, whlte schist, soft fine white sandstone, micaceous
sandstone

Subangular and angular pink schist, micaceous sandstone, quartzite

Few angular quartzite only

Rounded pink schist, pink metamorphosed sandstone, micaceous sandstone,
quartzite

Few small angular white schist, micaceous sandstone, quartz

Angular white schist, quartz1te, metamorphosed white sandstone, quartz,
micaceous sandstone

Subangular metamorphosed white sandstone, white schist, micaceous sandstone,

. quartz

Angular quartz, mlcaceous sandstone, white schist

Subangular white schist, quartz, micaceous sandstone

Subangular white schist, white metamorphosed sandstone, pink metamorphosed
sandstone, micaceous sandstone, quartz

Angular quartzite, vhite schist, micaceous sandstone, quartz

Angular pink metamorphosed sandstone pink schlst micaceous sandstone,
quartzite

Angular white schist, metamorphosed white sandstone, quartzite
Subangular pink and whlte schist, quartzite, Fe/Mn concretions, micaceous
sandstone

Angular metamorphosed white sandstone, metamorphosed pink sandstone,
quartzite, quartz

Angular pink schist, plnk metamorphosed sandstone, quartzite, quartz,
micaceous sandstone

Angular pink metamorphosed sandstone, pink schist, micaceous sandstone,
very dark red ssndstone

Angular quartzite, quartz

‘Subangular metamorphosed pink sandstone, pink schist, micaceous sandstone,

quartzite, highly micaceous sandstone
Few small angular quartz ’
Subangular quartz1te white and pink schist, white and pink metamorphosed

- sandstone, micaceous sandstone

Few angular quartz, white schist

Subangular metamorphosed white sandstone, white schlst micaceous sandstone,
quartzite, pink sandstone .
Angular quartzite, soft white fine sandstone, micaceous sandstone, quartz
Angular pink very hard sandstone, micaceous sandstone, quartz

Angular white metamorphosed sandstone, quartz, white schist, micaceous
sandstone

Subangular quartzite, white schist, metamorphosed vhite sandstone,
micaceous sandstone PR : .
Subangular metamorphosed pink sandstone, quartzite, metamorphosed vhite

sandstone, quartz, fine yellow sandstone, micaceous sandstone.




1/2/3/2/2

1/2/3/3/1
1/2/3/3/2

= w N

O o -3 O\

Angular metamorphosed pink sandstone, pink schist, micaceous sandstone,
guartz, very dark red sandstone

Subangular and rounded granite, metamorphosed white sandstone, quartz
Angular metamorphosed white sandstone, quartzite, white schist, pink
sandstone, micaceous sandstone :

Angular white schist, pink schist, white and pink metamorphosed sandstone,
quartzite, micaceous sandstone '
Subangular white schist, quartz, micaceous sandstone, quartzite

Angular metamorphosed pink sandstone, metamorphosed white sandstone white
schist, micaceous sandstone, quartz

Angular pink sandstone, white schist, quartzite, quartz micaceous sandstone,
mica schist

Angular quartzite, white schist, pink sandstone, micaceous sandstone, quartz
Angular white schist, quartz, quartzite, metamorphosed sandstone

Angular white metamorphosed sandstone, white schist, quartz, micaceous
sandstone

Angular quartz, quartzite, micaceous sandstone, white schist, quartz
Subangular pink schlst_ metamorphosed white sandstone quartzite, metamor-
phosed pink sandstone, micaceous sandstone, quartz .

i . N 3



Appendix B

i

Main stone types identified from Tulchan goil samples

Decreasing sbundance from left to right., Shape given is that most commonly occurring.

2/1/1/1/1
2/1/1/1/2
2/1/1/1/3
2/1/1/1/4
2/1/1/1/5
2/1/1/2/1
2/1/1/2/2
2/1/1/2/3
2/1/1/2/4
2/1/1/2/5
2/1/1/3/1
2/1/1/3/2
2/1/1/3/3
2/1/1/3/4

2/1/2/1/1
2/1/2/1/2
2/1/2/1/3
2/1/2/1/k

2/1/2/2/1
2/1/2/2/2
2/1/2/2/3
2/1/2/2/k
2/1/2/2/5
2/1/2/3/1
2/1/2/3/2
2/1/2/3/3
2/1/2/3/4
2/1/2/3/5
2/1/3/1/1
2/1/3/1/2
2/1/3/1/3
2/1/3/1/k
2/1/3/1/5
2/1/3/2/1
2/1/3/2/2
2/1/3/2/3
2/1/3/2/k4
2/1/3/2/5
2/1/3/3/1
2/1/3/3/2
2/1/3/3/3
2/1/3/3/k4
2/1/3/3/5
2/2/1/1/1
2/2/1/1/2
2/2/1/1/3
2/2/1/1/4
2/2/1/1/5
2/2/1/1/6
2/2/1/1/7

2/2/1/2/1 .

2/z2/1/2/2

Angular white .quartzite, schist, quartz

Subangular white quartzite, micaceous sandstone, quartz

Angular white quartzite, quartz

Angular white quartzite, schist, granite, micaceous sandstone, quartz

Angular white quartzite, granite, micaceous sandstone, rounded white schist

Subangular white quar@zite, micaceous sandstone, schist, quartz
Subangular white quartzite, micaceous sandstone, granite, quartz
Angular white quartzite, schist, granite fragments, micaceous sandstone,
Subangular white quartzite, granite, micaceous sandstone, schist

No sample of stones

Angular white quartzite,

Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, buff sandstone, micaceous sandstone, quartz
Angular white quartzite, schist, micaceous sandstone, granite fragments,
quartz i :

Angular white quartzite,

Angular white quartzite, micaceous sandstone, quartz

Angular quartzite, white schist, micaceous sandstone

Angulsr and a few rounded white quartzite, micaceous sandstone, schist,
quartz ’ -

Angular white quartzite, quartz

Angular white quartzite, quartz

Angular white quartzite, quartz, buff sandstone, micaceous sandstone
Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, quartz, micaceous sandstone,

Angular white quartzite, quartaz

Angular white quartzite, micaceous sandstone, quartz

Angular white quartzite, micaceous sandstone, quartz

‘Angular white quartzite, micaceous sandstone, quartz, buff sandstone

Angular white quartzite, schist, micaceous ssendstone, quartz

Angular white quartzite, )

Angular white quartzite, buff sandstone, micaceous sandstone, quartz
Subangular white quartzite, schist, micaceous sandstone, quartz
Angular quartzite, white schist, quartz

Angular white quartzi%e, micaceous sandstone

Angular white quartzite, quartz

Subangular white quartzite, micaceous sandstone, quartz

Angular white quartzite, schist, buff sandstone, micaceous sandstone, quartz

Angular white quartzite, buff sandstone, micaceous sandstone, quartz

Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, quartz .

Angular white quartzite, micaceous sandstone, quartz : N
Angular white quartzite, micaceous sandstone, quartz, buff sandstone:
Angular white quartzite, schist, micaceous sandstone,

Angular vhite quartzite, micaceous sandstone, quartz

Subengulear white quartzite.

Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, schist, quartz s
Angular white quartzite, granite, schist, quartz !
Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, schist, micaceous sandstone,

‘

No sample of stones

Angular vwhite quartzite, quartz
Angular white quartzite, micaceous sandstone, quartz




2/2/1/2/3
2/2/1/2/k
e/2/1/2/5
2/2/1/2/6
2/2/1/3/1
2/2/1/3/2
2/2/1/3/3
2/2/1/3/k4
2/2/1/3/5
2/2/1/3/6
2/e/2/1/1
e/e/2/1/2
2/2/2/1/3
2/2/2/1/4
2/2/2/1/5
2/2/2/2/1
2/2l2/2/2
2/2/2/2/3
2/2/2/2/4
2/2/2/2/5

2/2/2/2/6
2/2/2/3/1
2/2/2/3/2
2/2/2/3/3
2/2/2/3/k4
2/2/2/3/5
2/2/3/1/1
2/2/3/1/2
2/2/3/1/3
2/2/3/1/k
2/2/3/1/5
2/2/3/1/6
2/2/3/2/1
2/2/3/2/2
2/2/3/2/3
2/2/3/2/u
2/2/3/2/5
2/2/3/3/1
2/2/3/3/2

2/2/3/3/3 -

C2/3/1/1/1
2/3/1/1/2
2/3/1/1/3
2/3/1/1/k
2/3/1/2/1
2/3/1/2/2
2/3/1/2/3
2/3/1/2/k
2/3/1/3/1
2/3/1/3/2
2/3/1/3/3
2/3/1/3/4
2/3/2/1/1
2/3/2/1/2
2/3/2/1/3
2/3/2/1/kL
2/3/2/2/1
2/3/2/2/2
2/3/2/2/3

Angular
Angular
Angular
Angular
Angular
Angular

white
white
vhite
vhite
white
white

guartzite,
quartzite,
quartzite,
quartzite,
quartzite,
quartzite,

(2)

schist, buff sandstone, micaceous sandstone, quartz
quartz, micaceous sandstone, granite fragments
granite, micaceous sandstone, quartz

granite, micaceous sandstone, quartz

quartz '

micaceous sandstone, quartz

Subengular white quartzite, schist, buff sandstone, micaceous sandstone,quart
Angular quertzite, white schist, micaceous sandstone,
Subangular white quartzite, schist

Angular
Angular
Angular
Angular
Angular
Angular
Angular

Angular
Angular
Angular
quartz

Angular
Angular
Angular
Angular
Angular

Angular-

Angular
Angular
Angulsar
Angular
Angular

white
white
white
white
white
white

_ quartzite, quartz
Subangular white quartzite, schist, micaceous sandstone, quartz

quartzite,
quartzite,
gquartzite,
quartzite,
quartzite,
quartzite,

schist, grenite, micaceous sandstone, quartz
micaceous seandstone

schist, micaceous sandstone, quartz
micaceous sandstone, quartz

mica sandstone, quartz

schist, granite, micaceous sandstone, quartz

wnite quartzite, buff sandstone, quartz
waite quartzite, gquartz
and rounded white quartzite, angular schist, micaceous sandstone,

white
white
white
waite
white
white
white
white
white
white
white

quartzite,
quartzite,
guartzite,
quartzite,
quartzite,
quartzite,
quartzite,
quartzite,

quartzite,

quartzite,
gquartzite,

No sample of stones

Angular
Angular
Angular
Angular
Angular
Angular
Angular
Angular
Angular
Angular
Angular

_Angular

Angular
Angular
Angular
Angular
Angular

white
vwhite
white
white
white
white
white
white

quartzite,
quartzite,
quartzite,
quartzite,
quartzite,
quartzite,
quartzite,
quartzite,

schist, granite, micaceous sandstone, pink sandstone
quartz .

micaceous sandstone, quartz

schist, granite, micaceous sandstone
micaceous sandstone, buff sandstone, quartz
schist, micaceous sandstone, quartz

quartz

schist, micaceous sandstone,

micaceous sandstone, buff sandstone,quartz
micaceous sandstone, granite, quartz
schist, micaceous sandstone :

(Y

schist, micaceous sandstone, quartz
micaceous sandstone, quartz

quartz, micaceous sandstone

schist, granite, micaceous sandstone

schist, micaceous sandstone, quartz
micaceous sandstone, quartz

schist, granite, micaceous sandstone, quartz
schist, granite, micaceous sandstone, quartz

and subangular white quartzite, quartz

white quartzite, quartz, micaceous sandstone,

white guartzite, schlst, quartz, ,micaceous sandstone
No sample of stones
Angular white quartzite, micaceous sandstone, quartz

Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, schist, granite, micaceous sandstone

white
vhite
white
white
white
white

quartzite,

quartzite,

guartzite,
quartzite,
quartzite,
quartzite,

schist, micaceous sandstone, granite, quartz
quartz

micaceous sandstone, buff sandstone, quartz

micaceous sandstone, buff sandstone

schist, micaceous sandstone, quartz

schist, granite, micaceous sandstone, quartz

Subangular gquartzite, white schist, buff sandstone, micaceous sandstoné
Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, schist, micaceous sandstone, quartz
Angular white quartzite, schist, micaceous sandstone, quartz
Subangular quartzite, white schist, quartz

Anguler white quartzite, granite, micaceous sandstone, quartz

i



2/3/2/3/1
2/3/2/3/2
2/3/2/3/3

2/3/2/3/\
2/3/3/1/1

2/3/3/1/2
2/3/3/1/3

2/3/3/2/1
2/3/3/2/2
2/3/3/2/3
2/3/3/2/k
2/3/3/2/5
2/3/3/3/1
2/3/3/3/2
2/3/3/3/3
2/3/3/3/4
2/k/1/1/1

e/h/1/1/2:

2/b/1/1/3

2/u/1/1/4
2/h/1/2/1

2/h/1/2/2
2/k/1/2/3
2/ /1/3/1
2/u/1/3/2
2/L/1/3/3

2/h/2/1/1.

o2/h/2/1/2
2/u/2/1/3
2/h/2/1/4
2/4/2/2/1
2/h/2/2/2
2/4/2/2/3
2/h/2/3/1
2/h/2/3/2
2/4/2/3/3

2/h/2/3/k
2/4/3/1/1
2/k/3/1/2
2/4/3/1/3
2/k/3/2/1
2/h/3/2/2
2/4/3/2/3
2/k/3/2/h
2/4/3/3/1
2/h/3/3/2
2/4/3/3/3
2/4/3/3/4
2/k/3/3/5
2/5/1/1/1

2/5/1/1/2
2/5/1/1/3
2/5/1/2/1
2/5/1/2/2

\3)

3

Angular white quartzite, micaceous sandstone, quartz

Angular buff quartzite, schist, quartz

Angular quartzite, white schist, micaceous sandstone, buff sandstone

No sample of stones

Subangular white quartzite, micaceous sandstone, quartz, granite

Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, schist, rounded granite fragments, angular
micaceous sandstone, quartz '

Angular white quartzite, quartz

Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, buff sandstone, micaceous sandstone, quartz
Subangular white quartzite, schist, granite fragments, quartz

Angular white quartzite, schist, granite, micaceous sandstone, quartz

No sample of stones ' .

No sample of stones ' ' '

No sample of stones

No sample of stones |

No sample of stones !

Angular white quartzite, granite, micaceous sandstone, quartz

Angular white quartzite, some rounded angular micaceous sandstone, quartz,
granite !

Rounded and subangular white quartzite, micaceous sandstone, quartz
Agular end subangular white quartzite, schist, granite, micaceous sandstone.
quartz ‘ '

Angular quartzite, white quartzite, quartz, micaceous sandstone

Angular white quartzite

Angular white quartzite, micaceous sandstone, quartz, buff gendstone
Subsangular white quartzite, grenite, quartz, micaceous sandstone

No sample of stones

Angular white quartzite, schist, micaceous sandstone, granite, quartz, buff
sandstone -

Angular white quartzite, schist, quartz, granite, micaceous sendstone
Angular white quartzite, schist, micaceous sandstone, gquartz

Angular white quartzite, granite, micaceous sandstone -

Angular white quartzite, schist, micaceous sandstone, quartz, buff sandstone
Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, granite, micaceous sandstone

Angular white quartzite, micaceous sandstone, grenite fragments, quartz
Angular white quartzite, schist, granite, micaceous sandstone

Angular white quartzite, schist, micaceous sandstone, buff sandstone, pink
sandstone e '

No sample of stones

o sample of stones

Angular white quartzite, schist, buff sandstone, quartz, micaceous sandstone
No sample of stones ‘

Angular white quartzite, buff sandstone, micaceous sandstone, quartz
Angular white quartzite, buff sandstone, schist, micaceous sandstone
Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, schist, granite, micaceous sandstone, quartz

. Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, schist, quartz
Subangular white qudrtzite, quartz, buff sandstone
Subangular white quartzite, schist, micaceous sandstone, quartz

"Subangular white quartzite, schist, micaceous sandstone, quartz y

Angular white quartzite, schist, granite, buff sandstone, micaceous sand-
stone, quartz

Angular white quartzite, schist, micaceous sandstone, quartz

Subangular puff sandatone, &ranite, quartz, micaceous sandstone
Subangular white gquartzite, micaceous sandstone, quartsz

Angular white quartzite, granite, micaceous sandstone, quartz




2/5/1/2/3
2/5/1/2/b
2/5/1/3/1
2/5/1/3/2

2/5/1/3/3

2/5/1/3/k
2/5/2/1/1
2/5/2/1/2
2/5/2/1/3

2/5/2/2/1
2/5/2/2/2
2/5/2/2/3
2/5/2/2/k4

2/5/2/2/5
2/5/2/2/6

2/5/2/2/7

2/5/2/3/1
2/5/2/3/2
2/5/2/3/3
2/5/3/1/1
2/5/3/1/2
2/5/3/1/3
2/5/3/2/1
2/5/3/2/2
2/5/3/2/3
2/5/3/2/4

2/5/3/3/1

2/5/3/3/2
2/5/3/3/3
2/5/3/3/4

(4)

Subangular white quartzite, micaceous sandstone, gome rounded

Angular quartzite, white schist, granite, micaceous sandstone, quartz

No sample of stones

Subangular white quartzite, schist, micaceous sandstone

Rounded granite, white quartzite, micaceous sandstone, quartz

No sample of stones

Angular white quartzite, schist, micaceous sandstone, quartz

Subangular quartzite, white schist, micaceous sandstone, quartz

Rounded and subangular white quartzite, micaceous sandstone, granite,
quartz '

Anpgular white quartzite, schist, granite fragments, quartz

Angular white quartzite, schist, micaceous sandstone, quartz .

Angular white quartzite, schist, fine pink sandstone, micaceous sandstone,
quartz

Angular white quartzite,
stone .
Angular white quartzite, schist, micaceous sandstone, quartz

Angular white quartzite, schist, granite, buff sandstone, micaceous sandstone
Subangular micaceous sandstone, white quartzite, schist, granite, quartz
Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, schist, granite, micaceous sandstone, quartz
Rounded white quartzite

Angular white quartzite, micaceous sandstone, quartz

Subangular white quartzite, schist, granite, micaceous sandstone, quartz
Subangular white quartzite, schist, micaceous sandstone, quartz -

Rounded and subangular white quartzite, granite, micaceous sandstone, quartz
Angular quartzite, white schist, micaceous sandstone, quartz

Angular white quartzite, schist, micaceous sandstone, granite fragments
Subangular white quartzite, schist, granite fragments, micaceous sandstone,
quartz

Subangular white quart21te micaceous sandstone, quartz, buff sandstone
Angular quartzite, white schist, micaceous sandstone, quartz

Rounded quartzite, white schist, quartz, micaceous sandstone, buff sandstone
No sample of stones

schist, granite, buff sandstone, micaceous sand-



Appendix C

Decreasing abundance from left to right.

SYAVAVAVA
5/1/1/1/2

5/1/1/2/1
5/1/1/2/2

5/1/1/3/1
5/1/1/3/2
5/1/2/1/1
5/1/2/1/2
5/1/2/1/3
5/1/2/2/1
5/1/2/2/2
5/1/2/3/1
5/1/2/3/2
5/1/3/1/1

5/1/3/1/2
5/1/3/2/1
5/1/3/2/2

5/1/3/3/1
5/1/3/3/2
5/1/3/3/3

5/2/1/1/1°

5/e/1/1/2
5/2/1/2/1
5/2/1/2/2
5/2/1/3/1
5/2/1/3/2
5/2/2/1/1
5/2/2/1/2
5/2/2/2/1
5/2/2/2/2
5/2/2/3/1
5/2/2/3/2
5/2/3/1/1
5/2/3/1/2

5/2/3/1/3
5/2/3/2/1
5/2/3/2/2

5/2/3/3/1
5/2/3/3/2
5/3/1/1/1
5/3/1/1/2
5/3/1/2/1
5/3/1/2/2
5/3/1/3/1
5/3/1/3/2
5/3/2/1/1
5/3/2/1/2
5/3/2/2/1

5/3/2/2/2

1

Main stone types identified from Kerrow soil samples

Shape given is that most commonly occurring.

! Subanguler white schist, micaceous sandstone, quartz
Subanguler white schist, pink sandstone, micaceous sandstone, granite
fragments '
Subanguler white schist, pink sandstone, micaceous sandstone, quartz
Subanguler white and pink schist, micaceous sandstone, quartz, granite
fragments - '
Subanguler white schist, pink sandstone, granite, micaceous sandstone, quart:
Subanguler white schist, pink sandstone, micaceous sandstone, quartz
Subangular white and buff schist, micaceous sandstone, quartz

Angular buff micaceous schist

Solid geology — mica schist

Subanguler white schist, quartz, micaceous sandstone

Subangulear buff sandstone, white schist, micaceous sandstone .
Subangular white schist, granite, quartz, micaceous sandstone

Subangular white schist, buff sandstone, pink sandstone, micaceous sandstone
Subangular granite, whlte schist, buff sandstone, micaceous sandstone,
quartz

Subangular buff sandstone, dark micaceous sandstone, pink sandstone

Angular white schist, granite, micaceous sandstone, quartz

Subangular white schist, buff sandstone, micaceous sandstone, granite
fragments

Subangular white schist, micaceous sandstone, quartz, granite

‘Angular white schist, micaceous sandstone, granite, quartz

Solid geology =— mica schist

Subengular white schist, buff sandstone, quartz

Angular vhite schist, buff sandstone, micaceous sandstone, granite fragments

Angular pink and buff sandstone, micaceous sandstone

Angular micaceous buff schist

Angular pink and white schist, micaceous sandstone, quartz

Angular vhite schist, pink sandstone, micaceous sandstone

Angular vhite schist, pink sandstone, dark micaceous sandstone, quartz
Subangular pink schist, micaceous sandstone, quartz, granite fragments
Subangular white schist, granite, micaceous sandstone, quartz

Subangular pink snd white schist, granite, micaceous sandstone

Angular pink and buff schist, quartz, micaceous sandstone

Subangular white schist, granite, micaceous sandstone

Subangular white schist, granite, micaceous sandstone, quartz

Subangular white schlst buff sandstone, pink sandstone, mlcaceous sandstone
quartz

Solid geology = mica schist

Subangular white schist, granite, micaceous sandstone, quartz

Angular white and plnk schist, buff sandstone, micaceous sandstone, granite
fragments ‘

Subangular micaceous buff and white schist, quartz

Subangular white schist, micaceous sandstone, granite fragments
Subangular white schist, buff sandstone, quartz, micaceous sandstone

Angular pink and white schist, quartz, granite fragments

Angular white schist

-Angular vhite schist, micaceous sandstone, buff sandstone

No sample ) ,

No sample ' .

Subangular white schist,

Subangular White schist, micaceous sandstone

Subangular white schlst, granlte micaceous sandstone, quartz, buff sand-

stones

Subangular white schist, micaceous sandstone, black Fe/Mn concretion,

granite fragments




5/3/2/3/1
5/3/2/3/2
5/3/3/1/1
5/3/3/1/2
5/3/3/2/1
5/3/3/2/2
5/3/3/3/1
5/3/3/3/2
5/4/1/1/1

s/u/1/1/2
5/hf1/2/1
5/4/1/2/2
5/k/1/3/1
5/4/1/3/2
5/4/2/1/1

5/4/2/1/2.
s/k/2/2/1

5/u4/2/2/2
5/4/2/3/1
5/4/2/3/2
5/4/3/1/1
5/k/3/1/2
5/4/3/1/3
5/4/3/2/1
5/h4/3/2/2
5/4/3/3/1
5/4/3/3/2

Subangular white schist, granite, micaceous sandstone, quartz

Angular buff micaceous sandstone, quartz

Subangular white and .pink schist, micaceous sandstone

Subangular white micaceous schist, buff sandstone, pink sandstone
Angular buff sandstone, whlte SChlSt, granite, micaceous sandstone
Angular pink schist, micaceous sandstone, granite, quartz

Subangular white schlst micaceous sandstone, quartz

Subangular white schist, micaceous sandstone, quartz

Subangular white schist, buff sandstone, micaceous sandstone, quartzite,
quartz

Angular pink and white schist, granlte, micaceous sandstone,
Subangular white schist, granite, micaceous sandstone, quartz
Subangular white and plnk schist, quartz, granite, micaceous sandstone
Angular white schist, micaceous sandstone, quartz

Subangular white schist micaceous sandstone, granite fragments
Subangulr buff schist, quartz

Angular white schist, buff sandstone, granite, pink sandstone, micaceous
sandstone _

Angular white and pink schist, granite, micaceous sandstone

Angular white schist, micaceous sandstone, quartz, granite fragments
Subangular white and buff schist, quartz, micaceous sandstone

Angular buff schist, pink sandstone, dark micaceous sandstone

Angulsr white schist, granite, micaceous sandstone, quartz

Subangular white schist, micaceous sandstone, granite fragments

Solid geology — mica schist

Angular buff sandstone, micaceous sandstone, quartz

Angular white schist, micaceous sandstone, granite fragments
Subangular{white and buff schist,  micaceous sandstone

Angular white and pink schist, micaceous sandstone, quartz



Appendix D

Decreasing sbundance from left to right. Shape given is that most commonly occurring.

8/0/1/1/1
8/0/1/2/1
8/0/1/3/1
8/0/2/1/1
8/0/2/2/1
8/0/2/3/1
8/0/2/3/2
8/0/3/1/1
8/0/3/2/1
8/0/3/3/1
8/1/2/1/1
8/1/3/1/1
8/1/4/1/1
8/1/6/1/1
8/3/1/1/1
8/3/1/2/1
8/3/1/3/1
8/3/2/1/1
8/3/2/1/2
8/3/2/2/1
8/3/2/3/1
8/3/3/1/1
8/3/3/2/1
8/3/3/3/1
8/4/1/1/1
B/u/1/2/1
8/4/1/3/1
8/4k/2/1/1
8/h/2/2/1
8/4/2/3/1
8/4/3/1/1
8/k/3/2/1
8/k/3/3/1
8/5/1/1/1
8/5/1/2/1
8/5/1/3/1
8/5/2/1/1
8/5/2/2/1
8/5/2/3/1
8/5/3/1/1
8/5/3/2/1
8/5/3/3/1
8/6/1/1/1
8/6/1/2/1
8/6/1/3/1
8/6/2/1/1
8/6/2/2/1
8/6/2/3/1
8/6/3/1/1
8/6/3/2/1
8/6/3/3/1

Main stone types identified from}Silpho s0il samples

Subangular

buff sendstone with foséils

Angular buff sandstone with fossils
Angular buff sandstone

Subangular
Subangular
Subangular

buff sandstone
buff sandstone
white sandstone

Angular buff sandstone

Subangular
Subangular
Subangular

buff sandstone
buff sandstone
buff sandstone

Rounded buff sandstone

Subangular
Subangular
Subangular
Subangular
Subangular
Subangular
Subangular
Subangulalnr
Subangular
Subangular
Subangular
Subangular
Subangular

buff sandstone

white sandstone

buff sandstone

dark yellow sandstone

dark yelléw sandstone

dark yellow sandstone and one rounded porphyry pebble
white sandstone and small angular quartz

buff sandstone and one shattered round quartzite pebble
buff sandstone and small angular quartz

buff sandstone

buff sandstone

buff sandstone

buff sandstone

Angular buff sandstone

Subangular
Subangular
Subangular
Subangular
Subangular
Subangular
Subengular

buff
buff
buff
buff
buff
buff
buff

sandstone
sandstone
sandstone
sandstone
sandstone
sandstone
sandstone

Rounded buff sandstone

Subangular

buff sandstone

Rounded buff seandstone

Subangular
Subangular

Subangular

Subangular
Subangular
Subangular
Subangular
Subangular
Subangular
Subangular
Subengular
Subangular
Subangular
Subangular

buff
buff
buff
buff
buff
buff
buff
dark
buff
dark
buff
buff
buff
buff

sandstone
sandstone
sandstone
sandstone
sandstone
sandstone
sandstone

yellow sandstone
sandstone

yellow sandstone
sandstone and one rounded quertzite pebble
sandstone
sandstone
sandstone

Rounded buff sandstone

Subangular

buff sendstone
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