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Introduction

A soil survey and windthrow hazard assessment of potential plantable
reserve on the middle and upper slopes of Bennachie was carried out by
Site Survey Forester J Davidson during 1981 and 1982,  The vast majority
of the 745 ha surveyed was bare hill although the survey dips irregularly
into the adjacent crop. Soil and windthrow hazard maps at 1:10,000
gcale have been produced from field datal :

2. Location

The hill of Bemmachie, a few kilometres west of Inverurie, is a
‘congpicuous landmark overlooking the adjacent lowlands; it can De
located on 03 1:50,000 sheets 37 and 38, Utrathdon and Aberdeen
J: ively. The relevant sections of these maps are reproduced as a
in Appendix l.::. -

imatic 'conditions in Scotland, Birse and Dry

o paramebers: annual accumylated temperature above
terideficit. The middle and upper slopes of

5R, celd rathex wet foothill and uplend

; e 5,6°C), the lower boundary of the survey
ding with the inte ce between 3R and MR, cool rather wet lowland
hill and upland (825 ~ 1100 day degrees above 5.6°C).  Annual rain-
fall is of the order 950-1,000mm in normal years when a 0-25mm potential
water deficit is to be expected. .

Birse and Robertsom (1970) assessed annual exposures and accumulated frost.
The principal summit area is classed as vr, very exposed with rather

gsevere winters (wind speed 6.2 -~ 8 m/s; 110 -~ 2%0 day degrees accumutlated
frost) which is gradually superseded by pr, exposed with rather severe
winters (wind speed 4.4 = 6.2 m/s; 110 - 230 day degrees frost) on middle
glopes and intermediate summits., The pr climatic division grades into

mr, moderately exposed with rather severe winters (wind speed 2.6 - 4.4 m/s;
110 -~ 230 day degrees frost) on the north western perimeter below Hermit
Seat and on the southern boundary.

Bennachie is in region 1lA, Tastern Uplands sub-region, of the ¥C
climatic zonation derived from the above data,

4. Topography

Bennachie is a discrete tongue of upland protruding eastwards from the
main Grampian massif. The eastern slopes dominate the coastal lowlands
whereas those facing north and south west overlook the Insch basin and-
the Hawe of Alford respectively. The landform is typical of an acid
igneous intrusive body that has subsequently been exposed by erosion of -
the overlying country rock: slightly convex side slopes and an extensive
summit area incorporating a number of tops of similar height. Six
summits exceed 460m, of these the highest point is the central summit,
Oxen Craig (529m), although the Mither Tep (518m) on the eastern rim is
undoubtedly the most dramatic and conspicuous of these rocky tors. An
irregular and comparatively narrow f{ringe of generally steeper slopes

, seggggates the plantations on either side of the hill from the upper slope/

sgmgi? zone, albeit such a concise distinction is not so apparent in the
vicinity of Hermit's Seat in the western sector. On south facing slopes
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459 of ‘the area; two intensities, frequent and oceasional, h
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the survey extends down to 365m at the western end, to 305m adjacent €6
Bruntwood Tap and to 28%m below the Mither Tap., The lower boundary on
north facing slopes is relatively consistent at 280m throughout its
length. '

The middle and upper slopes of Bennachie and the adjoining Coreen Hills

are sufficiently extensive to be demarcated as a zone of discrete uplénds

in the E(S) map (1:250,000) outlining a broad classification into relief

zZones.

Geology

¢

Bennachie is a substantial intrusive igneous body, part of the Palaeozoic
7oraeful Wewer Crsnite suite that was emplaced between late 3ilurian and
early Devonian times and subsequently exposed by erosion of the surrounding
country rock, The cale-alkaline acid igneous rocks, essentially

crenodiorites and adamellites, are generally loosely referred to as granite.

Parent material

4 coarse textured, typically very stony and bouldery till derived from the
underlying granitic rocks mantles most middle slopes which tends to merge
into an extremely stony and bouldery residual drift on' the extensive
qummit area and locally at intermediate levels. ‘

Soilg

Podzolic ironpan soils and their various phases account for approximately
67w of the area surveyed. The development of this astriking profile can
be attributed to the interaction of a number of factors, chiefly the
1ithology or the drift, climate and the preponderance of slightly convex
glopes. The other salient soil type of this upland environment is a
peatland (peat = 450m), unflushed blanket bog (15%), now considerably
reduced in area due to active erosion and, apparently, exploitation for
fuel to a limited extent in the recent past. Gley soils, however, tend
to be confined to veceiving sites,  Rocky tors with their accompanying
suite of rankers and skeletal soils, a typical granite lsndform, form
conspicuous principal and intermediate summits, although their overall
ares is relatively insignificant (2.5%). Soil type and phase
distribution is given in table 1, that of soil groups in table 2.

At least one suffix has been applied to the majority of all mineral and
shallow praty soil types mepped: in most instances one suffix sufficed,
albeit occasionally two or even three were necessary for a complete site
description. These suffives identify observable morphological features
of the profiles and are referred to as phases. The peaty or deeper peat
phase is the most widespread. The extremely stony phase occurs over
approximately 20 of the aresa. The deeper lying phase of induration
(45-60cm from the ground surface) crops-up sporadically on middle slopes.
The suffix 1, loamy phase, is ubiquitous to all peaty gleys other than
the few units designated peaty podzolic gley where the suffix is not
relevant, The ericaceous phase, a salient feature of this site type,
is only récognised in respect of gley soils. :

surface boulders are common, and a major limiting site factor

rep about
been
mapped where appropriate.




aress of 1n&1v1dual goil types. Eany of the mineral and 3
pe&ty soml complexes are a speclfzc 3011 type and one qr'

A so0il survey of the reglon has been carried out by the Maca i
Institute for Soil Research, Aberdeen: sheet 76 (1/63;3%60) Inmverur
gnd the regional memoirs 'The Soils of the Country round Abemdeen,
Inverurie and Fraserburgh' contains much pertinent information
relevant to the current survey. Till derived from granite is class-
ified as the Countesswells association.

Table 1

Soil Type and Phase Distribution -'Bennachie

. Distribution
Soil type ~ ~ PFl
number and . Typical soil "
relevant Soil type type or phase Tofal : ggge
suffixes ha. % ha %
3p 3ps | Typical podzol 15.5 2 15.5 2 22
4z 139 18.5
35
4z Podgolic ironpan soil{ 85 11.5
4zp 213.5 | 29
_ 491 67 33
4zps 38.5 5
4zp(x) 42(x) 23 3 33
616 5205 7
. 86 11.5 42
Glpg 33.5 4.5
6ze . Peaty podzolic gley 11.5 1.5 11.5 1.5 43
1la Calluna blanket bog 38.5 5 3845 5
11b Calluna, Eriophorum
Vasinatum blanket bog| 000 | 25 | 165 2.5] 3
14 Eroded bog 59.5 8 59.5
13r 13s Rock and scree 18,5 2.5 18.5 2.5 83
Totals 745 {100 745  |100

Suffixes (phases of mineral and shallow peaty soglg)

e
1
P

V,s, !
(x

ericaceous (Calluna dominant to frequent)

loamy

peaty or deeper peat: 3p S5-45cm peat
4zp 15-45cm peat
6lp 25-45cm peat

extremely stony

) indurated (induration 45-60cm from the ground surface)
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Table 2

Soil Groun Distribution -~ Bennachie

Fajor
soil group

J0il group

Distributio@‘; 

Soil
group

Il

wils with well
narated subsoll

woils with vpoorly
anrated subszoil

nflushed

Other soils

Yodzols
Tronnan z0ils

Featy pley solls

Callung, sriophorum, Iri

phorum hogs

(Uhflushed blanket bogs)

mroded bogs

Rankers and

97.51 13 97,5

114.5

"1
D
)

\J
o

514.5

15.5
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, aerated subsoil (514.5 hai. 69/

ented: | podzols (15.5.ha; 2%) end irompan . |

re confined to one small section on very steep, south facing

low the intermediate summits Bruntwood Tap and Garbet Tap.

-45 cm peat) and extremely stony phase profiles predominate, the
frequently otcurring in tandem; surface boulders are abundant,

s-eminence of the podzolic ironpan soil may be attributed to the
jon of a number of interdependent soil forming factors,

p&ily the lithology of the drift, climate, landform and elevation.
‘ponpan soils occupy at least 70% of the area surveyed and field observa-
. tions indicate that the soil type underlies most of the unflushed blanket
‘bog. too. In sddition to the typical podzolic ironpan soil which

. predominates on middle slopes a sub-alpine variant is the characteristic
“profile on upper slopes: however, the latter has not been differentiated
per se. :

" podzolic ironpan soils have developed in a very stony and bouldery till,
‘the stone content frequently appearing to be greater in topsoil horizons
" than in those of the subsoil. The ironpan is thin and continuous,
" invariably strongly developed and only slowly permeable to percolating
.water; it generally occurs between 55 and TOcm from the ground surface,
occasionally at depths in excess of B0cm. Deeper lying ironpans
frequently overlie an indurated horizon, albeit the degree of induration
ugually hard to gauge in deep and very stony inspection holes; these
pport a deep, poorly drained gley profile in contrast to the under-—
e11 aerated subsoil and parent material.  However, in many profiles
1 brown'Sﬁbsdml“horizon~(83) either intervenes between the iron-
durate merges into the parent material,  The peaty
profiles with less then 15cm peat being
; ing plantation, notably the
© Although an indurated

in discrete ﬁnits;ﬁ:v
i: s phases. Occasionally the complexes have a variable component of
‘either unflushed blanket bog or eroded blanket bog. -

The sub-slpine variant is the salient profile of the essentially residual

" drift on the extensive upper slope tract linking all the principal tops
from Hermit Seat in the west to the Mither Tap on the south eastern rim,
Locally, sub-alpine profiles extend well down onto north facing middle

_slopes, merging with the typical podzolic ironpan soil: for example those
west of Craigshannoch, the crest of the Hummel Craig spur and below Hermit
Seat. Inevitably slopes vary considerably, but are commonly very gentle.
Surface boulders are a conspicuous site limiting factor: consequently
profiles tend to be bouldery with a highly significant stone content,
normally the upper end of the very stony class, occasionally extremely
stony. The parent material is generally finely commingted granitic

. detritus, and horizons tend to be poorly differentiated, especially those

. of ‘the topsoil. The peat is typically less than 1l5cm and peaty phase

es, if presept, are normally a rather minor component of the matrix.

npan tends to be weakly developed and discontinuaus, freely drained

without. a pan conforming with a sub-alpine podzol., Podzolic
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cerated subsoil (97.5 ha;

eys, the sOLQQieﬁrésentative of the major soil group, occur in
ing sites, on straight slopes and on very gentle slopes where

‘208

lateral water movement is retarded; the evolution of ironpan soils, on
" the other hand, is favoured by the convex slopes which predominate on
"~ this landform. Two variants of the typical profile have been delineated

on the basis of peat depth: a shallow peat variant (5-25 em peat) and a
deeper peat phase (25-45 cm peat), the former being pre-eminent.

Loamy and ericaceous phases are ubiquitous, the profiles being very stony,
deep and generally poorly drained, An imperfectly drained podzolic
peaty gley has been differentisted locally on southern slopes adjacent

to Hermit Seat and the Mither Tap. Although peaty gleys have frequently
been mapped as discrete entities many matrices have a varisble admixture
of ironpan soil and/or sometimes unflushed blanket bog.

Peatlands - peat > 45cm (114.5 ha: 15.5%)

. Thé,landform favours unflushed peatlands. Three members of this ﬁajor

.1 group are found on Bennachie, These comprise: Calluns blanket
(38.5 ha; 5%)3 = Briophorum vaginatum, Calluna blanket bog (16.5 ha;
- bog (59.5 ha; 873).

. evident thﬁt wmTlushed blanket bog was formerly much more extensive,
n having conside y reduced its overall ares, a process which

11 active. ' Conséhuently unflushed blapket bogs and fheir eroded
rparts regularly termix and complexes are COmMMON,.

T e.dgllgn@_blanket bbgﬁtends to oceur on slopes and has rarely been
delineated as a discrete entity; complexes incorporating either ironpan

:i s0il or occasionally peaty gley are the characteristic site type.

The Eriophorum vaginatum, Calluna blanket bog is restricted to a few
sites on gentle to very gentle upper slopes. A sizeable upstanding
remnant of this peatland occurs on the saddle between Oxen Craig and the
Mither Tap; the entire perimeter marches with eroded bog complexes

and is precisely defined by a short step. Shallow pool bog occurs
throughout the matrix on the very gentle sloped saddle immediately west
of the Mither Tap; the peat depth is generally £ 90cm. Yeakly
developed hagging is a prominent subsidiary component of the complex on
the ,gentle slopes south west of the Oren Craig summit, Cloud Berry,
Rubus chamaemorus, ig a conspicuous constituent of the vegetation

“““““

" community on these high elevation sites. The two unflushed blankret

bog communities tend to intermingle locslly, the dominant one being uzed
in the unit notation: such a situation arises in the Eriophorum
vaginatum, Calluna blanket bog/peaty gley complex on the southern slopes
below 'Hermit Seat.

iroded blanket bog is sporadically distributed over the extensive upper
slope summit zone: on the generally steeper peripheral slopes between
the latter and the plantations on either side eroded peatland is
relatively uncommoén. The most prominent concentrationsof eroded bog
occur on south facing slopes between Hermit Seat and wWatch Craig and.
between Oxen Craig and Garbet Tap. didely dispersed, isolated blocks




TR 'varlable,-:_ 1
vohed blanket bog ocecur uxthln
. 1 individual appraisal regerding the severity
is l1mit1ng facter. Ironpan soils usually oecur in the inter—
, ng ground stripped of peat where surface boulders may be an

3add,tlona1 limitation.

7.4 Other soils (18,5 ha; 2.5%) g

Although the main and intermediate summit tors and their associated

- ranker and skeletal complexesg are Cﬂnupl yuous landmarks they ocoupy
a negligible overall area; ro ¥ (8 ma) and scree (10.5 ha) predo:
Typically a core of rock outcropQ ig flanked hy scree

8. Windthrow hazard

Lons

fycm

Bxposure was gssessed in the field by the topex = thod at & rwber of
selected at random. Subsequently windthrow haward colosn i
the exposure data, wind zone, elevalion ?nu 3011 L;pe by the metho Ow
in Research Information Note 22/77 Uindthrow Hagzord Clessifice
T ¢ Booth., . Although Bennachie is an isolated and apparently exmoesed
hill it occurs within wind zone 5: this factor and the prepondevsnce of
1ronpan soils have largely determined the pre—eminence of hozard classes 7 end
A (91*»of the overall Prea) Hazard class 5 (6.5%) is confined to the
imm,dlate v1c:n1tv of ihe VE rious sunmit rock end ranker complexes. s
£ : teras on the uvltimate score s cogantly
indthrow hazsrd clags distribution is given in

e . J...,'l Y
20 esTnoL?

Pt}

1

&
o
-

Assessnent of (limatic Conditiens in Scotland. . The Facaulay Institute
Tor Hoil Research, Aberdeen.

1. Based on sccumiloted temperature and polential water deficit
% L Birse and 7 T dry (1970).

2. Based on exposure and accumulated frost
% 1 Birse and L Robertson (197C).

The 3o0ils of the Country round Aberdeen, Inverurie and Fragerburgh.
? %]
T 17

R Glentworth and J W Muir, The facaulay Institute for 5oil
Research, HIS0 19673,

$ -y 7 B T : g : 2 2
Research Information Note 22/?] 51 lindthrow Hazard Clazsification
by T ¢ Booth. )




Table 3

Windthrow Hazard Class Distribution .- Bennachié

Top Height at Distribution
onset(o§ throw ha %
.
19 2.5
19 2349 47
16 328 44
5 1% 49 6.5
Totals T45 100




———




73i1lybin

1ybin zcquisition wes surveyed by Site Survey Torester J Davidson
i1 and windthrow hazard meps at 1/10,560 scale have baen drawn up
. Lo i

adjoining low hills & few kilometres pouth east
posite bleck, the thre sonents are contiguous
thern béundary of the largest Segment marches with
o6 located on 08 1:5 ! %8, Aberdeen, the
oduced in Append: bt g

ssment of apnual accumulated temperature above 5.6°C and potential

. igit Birse and Dry {1970) classified Tillybin and surrounding area as
£ai7ly warm moist lowland and foothill (1,100 - 1,375 day degrees above 5.69C)
; tal rainfall is normally between 850 and 9C0mm, and in aversge yeors o 25-50mm
potential water deficit can be expected. ~In their assessment of annual exposure
and accumulated from Birse and Robertson (1970} classed Tillybin and neighbouy-—
hood as mm, moderately exposed with moderate winters (wind speed 2.6 - 4.4 m/a;

50 - 110 day degrees accumulated frost).

The acquisition occurs within zone 11, sasbern Roothills, of the ¥7 climntic
classification based on the above data,

4. Topography

The acquisition is situated in an area of louw, rounded hills, mostly on an
extensive gentle sloped plateau, the remainder being opposing side-slopes and,
to a limited extent, the intervening valley bottom. The elevation ranges fron
90m at the eastern end of Lauchintilly Moss to around 120m on the southern

dary adjacent to Tillybin farm,

and charscter of the site is recognised in the 8(s) broad classification
f mones. In the Maecaulsy regional memoirs the district is designated
ne : lowlands, '

is underlain by coarse grained acid igneous rocks, Forceful Newer
6f (aledonian age, part of the Hill of ¥are intrusien.

o,

rse textured, very stony and bouldery till derived from acid igneous rocks
1Tes virtually the entire acquisition, Pushed peatland occupies the valley
“‘pottom contiguous with Lauchintilly Moss.

The comments on the use of suffixes and the interpretation of complexes in
mection 7 of the previous report s equally relevant to Tillybin.




with well aerated subsoil predominate, specifically brown earths (615,
o the interaction of climatic factors, parent material and suitable

in this low elevation acquisition, albeit a significant’ pronortlon
ofiles appear to have been podzols whose topsoils have subsequently
C ed by agricultural practices. Soils with poorly serated subsoil,
i,s. account for almost the entire remaining erea (38%), peatlands
45cm) occupying a negligible 1% although the name Bandshed Moss
ts a former peat cover over part of the acquisition which may have been
:explolted for fuel, Soil type and soil group distribution are given in
“tables 4,and 5 respectively. ‘

Tndurated subsoils area salient characteristic of the brown earths and the
. podzolic gleys, the indurated horizon generally occurring between 45 and 60cm
f‘_from the ground surface.

Surface bqulders are a variable, albeit widespread site limitation.

"Table 4. Soil Type and Phase Distribution -~ Tillyhin

Soil type Distribution -
number and s Typical so0il Ttk o
"relevent Soil type type or phase Total nge
~guffixes ha G ha g
le(x) (I k 3.5 6.5
E { Typical brown earth 5.5] 10
‘ 2 3.5
: 17.5 32
Podzolic brown earth T 12.5 | 27.5F 50
\_\J:... 3 5' 5
Ground-water gley 5 9 5 9
| Peaty podzolic gley 6 11 6 11
| Podzolic gley 2 5.5 2 3.5
71 4 7.5
Surface~water gley G.51 15.5
8c- Juncus effusus bog U.5 1 0.5
* Totals 55 100 55 100

Suffixes (phases of mineral and shallow pesty s0ils)

¢ cultivated

f flushed

g slightly gleyed

1 loamy

..p  peaty 51pf(5 ~ 45cm peat)

(x) indurated (induration 4) - 60cm from the ground surface)




Table 5. Soil Group Digtribution - Tillybin

» ) Distribution
Major . Soil, Major
goil group Soil group - group soil group
' ha | % ha | &
Soils with : |
| well serated Brown earths .33 601 33 60
¢f subsoil
Soils with Ground water gley soils 5 9
poorly serated| Peaty gley soils 7 8 111 21.5 39
subsoil : Surface-water gley soils 8.5] 19
Flushed - -
peatlands Juncus hogs 0.5 1 0.5 1
. Totals | 55 55 1100

Table 6

et

Windthrow Hezard Class Distribubion - Tillvbin

! N codomd Tyrpde S e
| Hazard Top height at onset of blow “l”trlputlon_
clags {(m) e »
2 22 5.5 10
3 19 30 54.5
4 15 19.5 5.5
Totals 55 100
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