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I. GEITRAL DESCRIPTION OF THE /RTUA

\m s

Location and Extent

Most of the 132 square miles described in this memoir is a section of
the coastal plain which follows the southern shore of the Moray Firth from
Buckie to Inverness. It is sometimes refer}éd to as the Laich of Moray but

as this term has another, more restricted, application it will be more

_ appropriate to use the description the Northern Lowlands of lorayshire.

The 15 square miles of Banffshire included at the eastern end is of a
different character both physically and gedlogically and will be treated
separately. The southern boundary of the sheet is a line from the Hill of
‘5tonyglackg in the east through Fochabers, Cranloch and. Longmorn to Tarras
in the south-west corner, a distance of 24 miles., In the north the area is
bounded by some 30 miles of coastline from Portéssie to Burghead Bgye The

width of this coastal strip from north to south varies from 8 miles at Lossie-

mouth to 3 miles at the western end.

~ Despite its northern aspect and latitude corresponding to Northern
Labrador, the region has long enjoyed and merited a reputafion for productive-
ness and mildness of climate. Early geographers found it "the most pleasant
and plentiful country in all Scotland" and later wifh the defélopment of

agriculture it became known as "the Granary". The bulk of the population

of Moray is concentrated in the Lowland where practically all the land

capable of improvement has been cultivated ofvplanted with trees. The main
centres of population are the market town of Elgin and the fishing ports of
Lossiemouth and Buckie. Other settlements include Fochabers anﬁ the rural
villages of Lhanbryd, Urquhart, Alves and Duffus inland, with Burghead,
Hopeman, Garmouth and Portgordon on the coast.

The area is well provided with road and rail communlcatlons and adequately

supplled with water and electricity although the latter supply has only

recently been extended to some of the farms and others are still without it.

Physical Features

In the broad regional division of Scotland the area of Sheet 95 comes

well within the Highlands, but the Moray coastai plain ié distinctly lowland

in character and quite out of place in such a descrlptlon. The high sea~

Gllffu which form the coastline from Fraserburgh Wesuwards end abruptly at
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Portgordon and from there to the innermost point of the loray Firth at
Inverness the low shoreline is typically émefgenf with splendid examples
of shingle bars and sand-dunes, land built by wave and wind aétion, It is

interrupted only by the high and eroded Covesea-Burghead ridge"and the Brander-

i burgh promohtorya Inland, ample evidence may be seen of the.stéges of develop-

”Neaﬁly two-thirds of the whole area of the map is less than 100 feet above sea-

A meh%; and of the processes by which the present topography has been moulded.

1é9e1;-and more than two~fifths lower then 50 feet.  Several fairly extensive
fiats occur at this lower level, on the raised beaches,'river terraces and

floéd plainé, ahd‘former lake beds.  The more common topography consists of

" low mounds dﬁd'ridges, with hollows between, eroded relics of the glacial and

'fluvidéglacial deposits which cover most of the Lowland plain, or more recent

sand and Shihgle spreads°

The solid geology plays 1ts customary role in determining the rellef of

“the rest of the.area. The highest ground occurs in the south-east where the

“ancient Dalradian rocks of Banffshire have resisted erosion. In 1ess than

5 miles southward from the coast the gltitude increases steadily to over 900

feet atvthé‘Hillvof Stonyslacks where uncultivated moorland provides a Sharp

Lo goitrast o the woods and fields of the lower ground. West of the Spey, the

gently'ﬁhdulating 01d Red Sandstone plain is relieved by a series of ridges run-
ning:roughly.pérallel to the coast. These again are formed of moré-reSistant
rocks. ‘.In>the soufh, the well-wooded Monaughty ridge, which reaches to 700 feet

at Heldon Hill, has a core of crystalline schists and gneissés. Hard Permo-

*aTrias'sandstohés cép the Quarrywood ridge north across the Mosstowie valley from

“Monaughty. It extends from Spynie to beyond Alves at an average height of

250 feet, with the highest point, khown as Cutties Hillock, just over 40O feet.
The third ridge, also of.Pefmo—T;ias sandstone, follows the coast from Cersea
to Burghead. The low ground between, here and Quarrywooa consists largely of
the dried up bed of the formerly extensive Loch Spynie, and is the district
properly referred to as‘the Laich of lioray.

The chief river of Morayshire is the Spey which, by the time it eﬁgéfgithe

area, is of considerable volume and very fast-flowing. It occupies a wide,

_braided channel in the last four miles gf its course to the F&rth at Kingston.

Sbates are of féirly frequent occurrence and during these, vast quantities 6f

sand and shingle are carried down, providing abundant material for the building
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of the storm beaches which are so prominent a feature to the west. The only
other river of note is the Lossie which meanders northwards before turning
sharply to the east around the town of Elgin. A few miles further on it
swings north again to enter the sea at Lossiemouth. Numerous small streams
also contribute to the drainage especially in the east of the area. The more
important of these are  the Buckie, Gollachy and Tynet Burns. In the low-lying
western part a good deal of artificial drainage has been fouﬁd ﬁecessaryg-.

Lakes are few and of insignificant_axtent,_only the now much reduced
Loch Spynie, and Loch-na-Bo and Loch Oire near Lhanbryd meriting names.

The close interrelationship of topography, supefficial geology and land
utilisation results in the region falling naturally into a series of fairly
distinct sub-divisions. | |

The first of these is the low coastal belt with its fringe of marram-
grass covered sand-dunes. Blown sand covering, to a greater or leés d;gree,
0ld shingle ridges and storm beaches, limits the possible use of thislarea”

for agriculture but much of the former heathland has been fairly successfully

' planted with conifers. The name "Links" which is given to these coastal

heaths is, in Scotland, practically synonymous with golf-course, and good

examples of these sea-side courses have been constructed at Lossiemouth and

" Spey Bay with smaller ones at Burghead, Hopeman and Garmouth.

‘The high coast between Covesea and Burghead is ﬁery exposed.and in places
contaminated by blown sand. The top of the ridge resemble$ muchnof‘the
Banffshire coast with its whin and heather moor but the till-éo#ered south-
facing slopes are mainly in cultivation. |

Inland, the next important sub-division is the wide lowlying plaih'fomed

' by the raised beaches and. drained lake beds, extending from Kinloss iﬁﬁfhe west
. [ ] .

to beyond the River Lossie and including the river’s wide flood—plain from

Sheriffston to Inchbroom. This area is intensively cultivated and presents an

" almost continuous succession of arable fields interrupted only by occasional

shelterbelts and small policy.woodlands around a few of the larger prbperties°
The broad flats of the raised beach, at Kinloss, Lossigméuth and Leuchars have
been taken over for the construction of airfigldé, the cpmbination of level
ground and almost fog-free climate making these sites ideal for tﬁe purpose.
At the eastern end of this belt, around Buthill, Alves and Milton Brodie, a

typically moundy spread of fluvio-glacial deposits with alluvial and poorly
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drained hollows, provides a variety of soils ranging from sand to peat. Most
of the area is cultivated, with the larger farms situated where a capping of
silty cley occurs on several of the low ridges. The thin stony soils of the
old shingie;b;rsvat Spindlemuir are mainly relegated to small plantations of
oonlfers, though attempts are being made to reclaim small sections. |

The ridges of Quarrywood and lonaughty are similar 1n ‘appearance, cultlyated

on the 1ower slopes and wooded higher up. This is especially true of uonaughty
‘nhioh is now a well established Commission forest. Quarrywood as 1ts name
1mp11es has been the source of most of the once popular building stone known as
"Elgln sandstone", and its slopes are pitted by numerous 1arge quarrles now.
unfortunately, with one exception, disused. This ridge is flanked by fluvio-
gieoiaiusand, withla wider development at the eastern end around Spynie where
pinehplentetions are again a feature. = At the eastern end of Monaughty a similar
- spread, this time dominently of gravel, extends to the edge of the mile;%iae
alinyieitfiet ﬁhioh lies between the Black Burn and the River Loseie; south'of
.Eiéin.'; Between thé two ridges the Mosstowie Valley from Aldronghty westwards
‘to Bﬁrgie contains much good farmland but adequate drainage presents a eerious
‘Mprohien’in the low=-lying central part. -

The 1ergest single landscape unit is a broad belt of fluvioeglaoial.;nd
more;nlo sand and gravel deposits which extends from JUSb east of the Rlver
L0351e to the coast at the Binn Hill and Germouth, covering most of the perlshes
of Su. Andrews—lhanbryd and Urguhart. The topography varies from undulatlng to
dlstlnctly moundy with occasional well defined rldges. Gravelly moraine dumps

w1th Lettle-hole lochs are' a prominent feature in the v101n1ty of Loch—na—Bo,
'at the northern end of the Blackhills marginal channel. A considerable part of
.this area is unsuitable for arable cultivation and much of 1it, formerly:heather
moor, has been given over to plarnted.woodland, notably at Sleepleshlll, Loch-na-
Bo, and the Binn. Those parts which have been cultivated can, with careful
_ibnenagement prove quiteﬁproduotive;'
o Wide sand and gravel terraces, five of which can be easily dlstlngulshed
| border the last few miles of the Spey from Fochabers to the sea. The compara—
:tlvely level topography of this strip contrasts shdrply Wlth the 1rregular
terrain on elcher 51de, but apart from this advantage, the oOllS are not

greauly different and again areas of moorland and plantation are commono' The
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river runs in a braided channel with banks and islands of coarse shingle of
little value for any purpose.

East of the Spey, and north of the main Fochabers-Buckie road, a continua~
tion of the moundy morainic deposits similar to those at Loch-na~Bo exténds
beyond Auchenhalrig to the Tynet Burn with outwash sand spreading further east
as far as Portgordon. In this area the policies of Gordon Castle include some
exceilent stands of conifers and much of the rest forms part of the Speymouth
Commission Forest. ‘ |

These water-laid depos@ﬁs tail Quf against the lower slopes of the Banff—: i
shire hills, and in the south east corner of the sheet the rising ground has a
thick cover of till. The fairly deeply incised channels of a series of streams,
the Burns of Tynet, Cairnfield and Buckie, each ending in an alluvial flat at the.
dﬁénge of slope, are a feature of the areaa‘ The range of land-use in relation
to altitude and exposure is well illustréted here, the larger farms beingv
éﬁcdeéded by smaller holdings and plantations and finally by heather moor and o

in pléces hill peat. .. .

‘Climate

In 1640 the historian Gordon of Straloch reported that "=---~ in éalubfity
6f diimate Moray is not inferior to any----The air is so temperate that, when
allfaround is -bound up in the rigour of Winfer, there are neither lasting snows
nor such frosts as damage trees or fruit, proving the truth of that boast of
the natives, that they have forty days more of fine weather in e&ery year ﬁhén

the neighbouring districts----While harvest has scarcely begun in surrounding

' districts, there all is ripe and cut down and in comparison, winter is hardly

felt.” There would appear to have been a slight deterioration since those days,
Bﬁt there can be no doubt that the Northern Lowlands of Moray merit theif reput-
ation fortmildness and dryness. The successful cultivation of wheat in the
Laich and the existence of long—eétablished orchards at Pluscarden and Gordon
Castle bear witness to this and a furéhér indication is the popularity of the
area with summer holiday—makers and for residence by retired people.

:'”"The.Chief characteristic of the temperature figures is the comparatively

low diurnal range. Over the year the average difference between day and night

temperature -is about 12°, varying between L40° and 52°F.  For midwinter it is

sbout 10°, varying from 33° to 43°F. Similarly, in the long days of the



northern summer the relative humldlty shows con51derably.less diurnal change
‘ than at most places, The summer temperatures of the coastal reglon of the
inner Moray Firth are sllghtly hlgher than those of Banff and Buchan, but the
max1mum temperature rarely reaches 80°F. Sunshlne hours are llkeW1se hlgh
partlcularly in W1nter compared with other parts of Scotland

Practlcally the whole of the area of the sheet has an average ralnfall
of less than 30 inches, the overall average being about 26 lnchesc .the rain-
fall increases fairly uniformly from the coast inland With the 25 inch isohyet
roughly following the inner margin of' the sandy coastal strip_except.in_the west
where it swings inland to lnclude much of the arable land in the parishes of
Alves andeinloss. The dlstrlbutlon of total ralnfall is such that Whlle ,Some
rain can be expected on sllghtly less than 200 days in the year, during the
second six months the fall is rather more than one third greater than durlng the

first six months. There are no records to show that the normal for any one

month is ever less than 1% inches.  April nearly always has the absolute monthly.

minimum but there is no clear single maximum.  laxima occur in July or August
“and in October, with the summer maximum the ch1ef one; In this respect it con-
trasts with nearly all the surroundlng reglon° The bearing of this on the
'1mp0rtance of Lowland Moray as a barley grow1ng area is worthy of note as it has
been suggested that the yleld of barley in the eastern counties is greater when
the ra1nfa11 is in excess of the average durlng July and August _ Preclpltatlon
exceeds transplratlon and evaporation over by far the greater part of Moray,_

| The area is notably free from fog, records show1ng that on more than 300
days in the year the v15101110y at mndday exceeds 6— mlles, while occasions when
“the visibility is less than 1400 yards at 9 a.m. are, on average, fewer thanr
five per year,A Sea~mist very ooca51onally drlfts inshore to affect the Brander—
burgh and Covesea headlands° |

Wlnds are from some part of the west quadrant for fully 200 days 1n the

year. The raln—bearlng ”lnds from the west and south—west are fohn winds,
which is the main reason for the mlldness of the cllmate It also accounts for
' the infrequency of snowfalls on the low ground (less than 30 days in the year)
and for the reluctance of the snow to llnger for long. ‘ Most gales are from
the west or north—west but occas1onal cold north and north—easterly winds bring
stormy weather to the lioray coast. Towards the end of spring cold easterly

winds sometimes do considerable damage to sprouting corn, young grass and fruit

-
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lionthly Mean Temperatures (°F) at Gordon Castle, Fochabers (1906-1935) Table D

Temperature (°F)| J. { P. | w. | A | 8. | 5. | Jud A. | 8. | 0. | N. | D |Year
Maximum 439 b 9 47 .01 51401 57 .31 62,0 65.1] e 1| 604 Blra 3{ b7 1 {4349} 53 .4
Minimum 3348|3348 3he1] 36714171 4642 500 4964 1566{ 40,9 3645 3443|40.3
Mean 38490 39.3{ 40.5| 43.9{ 4945| Skut| 57.5| 56.7]53.01 47 6] 41.8] 3941} 16.9
Sunshine Hours at Gordon Castle, Fochabers (1921-50) Table E
d ¥, Mo A, M, Js Ju.} A. S 0. N. D. | Year
Sunshine (Hours) | 45| 711111 ] 134|173 ] 171 | 145 | 143 | 145] 92 | 53 | 34 | 1287
{
Daily Average ~ Sunshine Hours Table F
R Height in ft.} Distance
Station above M. SL from 1947 11948 {1949 1950{1951] 1952} 1953119541 1955
coast
Kinloss 16 1% m. - - - - ~ {3,550 3.73) 3eb7{ La22
Forres 155 3 m 3475{3488[3.90] 3.97[3480] 3453 3469|3.594.88
Lossiemouth - - 14406]4.030 ho24i - - - - -
Fochabers 104 Sim | 3.85/3.90|3.83] 3.89!3.70] 3,24 3.40] 3.43| k.16
Elgin 92 5 m. - - - - - -~ | 3.86]3.82 4433
Annual Rainfall (in inches) in Recent Years Table G
. Height in| Distance] . . |
Station ft. above from 19471 1948] 19491 1950 1951] 19521 19531 1954 1955
M. SL coast ‘
Kinloss 16 1T m. | - - - - - |20.89{24.17{27.55]20.04
Forres 155 3 m. [20.61{29.,24}26.25 23,56] 264811 22.85| 2/ 46[ 28.79]19.62
Lossiemouth - 19.24125.961 25,00 23,38; =~ - - -
Fochabers 104 3% Me 126430131419} 30.79 30.09| 32.91| 30.69{ 25.43] 3357 26499
Elgin 92 5 m. - - - - - - |22.53,28.58|23.98

.
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blossom. In the areas of séndy‘soiié the dry April often leads to blowing of

the topsoil and it is not unusual for turnips to have to be re-sown and roads

t0 be cliecred of drifts.
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IT. GEOLOGY

The solid geoiogy of Sheet 95 is comparatively simple in that only a
few formations are represented, but there is such an extensive development
of superficial drift deposits that, despite frequent outcrops, the strati-
graphical relationship of the rocks is not easily determined. There are
practically no soils directly derived from the underlying rock, and con-
sequently the drifts are the more important from the point of view of soil
formation. Since, however, the superficial deposits have been derived to
a very large extent from the local rocks and since no Geological Survey
memoir has been published to accompany Sheet 95, some description is

desirable. The succession (based on Read, 1948) is as follows:-

2 8. Blown sand, peat, river and lake
alluvium.
. ( .
D. Recent and Pleistocene ( 7. Raised beach deposits.
§ 6. Fluvio-glacial sand and gravel;
morainic drift and till.
Ce Triassic and Permian 5. Cherty Rock of Stotfield, sandstones.
4. Upper Division:- New Elgin "Cornstone",
sandstones.
B. 01d Red Sandstone
3. Middle Division:~ Shales and sandstones
( with thin limestone bands, conglomer-
( ates; one thin andesitic lava flow.
( 2. Dalradian:- Findlater Flags, West Sands
( Group, Cullen Quartzite.
A. Highland Schists (
1. Moine Series (Central Highland Granulites):-
guartzite, gneiss and mica-schist.

‘A, Highland Schists.

1. The oldest strata represented in the district are thé very ancient and

highly metamorphosed rocks of the Moine Series. They are for the most part

concealed under later formations and outcrop only along the southern margin
of the sheet, west of the River Lossie, where they form the northerly continu-
ation of a more extensive development in Sheet 85. Around Tarras, south of
Kinloss, there is a broad outcrop of feldspathic quartzite. ~ Farther east,
between Burgie House and the River Lossie, the rocks comprise quartzite and
guartzose and micaceous schists (Hinxman and Grant Wilson, 1902, Pe27).

2. Dalradian rocks occur in the eastern part of the sheet, east of a line

running in a southerly direction from Buckie through Clochan. They appear

(o
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to be represented by the three lowest members of the Keith division (Read,
1923, peil). These are,‘iﬁ ascending order:

a. Gullen Quaftzite:3'This is a group of granulitic quartzites with

subordinate garnetiferous mica-schists. The outcrop extends for

between 1% and 2§ miles south from the coast east of Buckie.

. bs West Sands Group. This éroup of thinly.flaggy garnetiferous mica-
schists with thin quertzose and calcareous bands has beenemapped
as a narrow belt immediafely south of the Cullen Queytzite in Sheet
96. In Sheet 95, however,.it has not been separated from the

succeeding group (c) to the south.

c. PMindlater Flags. These rocks form the high ground in the south~

east of the sheet. They are.fine~grained micaceous flaés;ﬁsplitting
easily aiong mica-covered partings, into slabs avefaging ooe inch

in thickness. Some.of the more fissile varieties have beeh quarried
vfof slate‘at Tarrymount.. . A.beltnof'quartzifeiooourring within the

fiags forms the Hill of Stonyslacks.

B, 0ld Red Sandstone.

The Scottish 0ld Red Sandstone formation has been divided into three
portlons, Lower, iiiddle and Upper, each characterised by a partloular fish

fauna, but of these only the Middle and Upper are recognised in the Moray

Flrth area.

3. Middle 0ld Red Sandstone. - A considerable.development of these

beds is found in a belt stretching westwards from the'Bookie—Cioohan line,
roond Fochabers and,the Spey Valley to Cranloch. Two'shell patches elso
appear on the map at Dykeside and. ulltonbrae. ) The succession beglns with a
basal conglomerete which rests unconformably on the nghland Schlsts and dips
gently northwards. The conglomerate is falrly thlck, Whlteash Hlll belng
entlrely composed of it, and is generally fine, of a red or purpllsh colour,
with coarse bands and false-bedded sandy lenses. The pebbles vary in size
from flne gravel up to. fragments 3 inches in dlameter. Pebbles of quartzite
oompose about two thirds of the constituents, cogether with several varletles
of mlca-sohlst and gneiss, and a few well—rounded pebbles.of gran1te>‘
(Hinxman and Grant Wilson, 1902, p.58). The conglomerate is followed

by beds of shale and red sandstone, the latter containing the well-known
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fish-beds of Tynet and Dipple, with a few conglomerate bands and an
.qués;opal thin limestone band. These beds are well—exposed in the
Tynet Burn and on the west bank of the Spey at Fochapers‘Bridge. Contem-
poraneous,vulcanicity is represenfed only by a thin hornblende-andesite

flow seen in the Gollachy Burn near Buckie (Read, 1948, p.63).

47 Upper 0ld Red-Sandsfbne( This Serieshoccupies a broad belt extending
from the Spey to beyond :Nairn in the west, and is the formation most
extenéively developed in, the are=a. The beds rest unconféfmably on various
méﬁbers of the Middle 0ld Red Sandstone or upon the Highland Schists. The
strata consist almost entirely of sandstones, frequently coarse and pebbly,
and in places feldspathic. Grey and yellow sandstones, falrly coarse, with
seams and galls of clay, are exposed.at Newton and Cloves.  Fine-grained
rocks Wthh have prov1ded the well-known building stone, the "Elgin sandstone”,
can be seen in several quarries on the Quarrywood ridge, notably those of
Rosebrae and.Leggat; in the'Alves district the sandstones consist largely
of granitic debris Wiﬁh conSpicupus flakes of the red feldsﬁar of the western
graﬂifes; At New Elgin there is a broad outcrop of cherﬁy.balcareous rock -
the New Elgin "Cornstone" ; which, although containinghé high proportion of
feldspar, was at one timelﬁorkea for lime.

Cs: ‘Permian and Triassic.

 North and north—wesf of Elgin there are extensive outcrops of sandstone
containing remérkablé reptilian‘faunas which show them to be of Permian and
Triassic ages (Watson, 19091 r‘he extent of the drift cover and the
probablllty of con31dcrable fcultlng zake 1t imp0551ble, however, to deduce
the stratigrapﬁicél'relationships between the various. outcrops.

‘West of Elgiﬁ; a group of coarse sandstones, conspicuously false-bedded
and often containing irregular bapds‘pfzpebbles,.occupies the top of Quarry-
<wood Hill, an area of about 2 of é sqﬁare mile, where they are seen to rest
unconformably on Upper:Old Red Sandsféne strata. The pebbles are of
chaféctefis%idally wind-cut sﬂapes, fhé sand grains are well-rounded, and
the whole deposit is faifly 6bviously of desert origin. Faunal evidence
suggesdts that these.bedé:fepresent the extreme top of the Permién or the
boundaiy between the Pefﬁian and'the Triassic ‘Sandstonesof similar character,
which may be of equlvalent aée, form the rldge between Covesea and Burghead

and are well—exposed in the sea—oll;fs,
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- 8oft, fine-grained sandstones oonsidered to be.df‘Middle Triagsic age
extend southwards from the coast at Branderburgh to near Spyﬁie and westwards
for about 3 miles. At‘Branderburgh they appear to be succeeded by the “cherty

rock of Stotfield" -which is also exposed at Inverugie, Spynie and elsewhere.

- The Stotfield and Inverugie exposures are remarkable in having galena dissemin-

ated throughout the chert, often quife richly.

Mackie’s (1897) study of the heavy residues of the Elgin sandstones shows
that fluorite and barytes are usually present, sometimes in‘large amount.
These two minerals form the cement of certain séndsfones in.the coastal Trias.

There are no other Mesozoic or Tertiary robks within the area, although

it seems probable from the evidence on the north side of the Moray Firth

..that there would have been a cover of'these‘rooks at one tiume. Jurassic

and Cretaceous erratic ‘boulders are fairly common over most of the lower

ground, and one huge transported block at“Linksfield ﬁeér Elgin was at one
time actually quarfied for lime.

De Pleistocene and Recent.

6o The glaciation of North—east‘Sootland.and‘théiMoréy.Firth éréa is
generally admitted to be complicated, énd thié.is pafticulafiy frue of the
Lower Morayshire area where, at different periods, conflictiﬁé:ice—streams
coalesced and fluctuated. Bremner (193#) has guoted a great deal of

evidence in‘support of three glaciatioﬁé and his contention would.appear

to be fully justified. "The'findingS’of other investigatofs including
Jamieson (1906) and Read (1923, p.186) are in agreement. | An“édded difficulty
in proving the sequence of events is the fact that the dire§£iéﬁlgf movement

of much of the third ice-~sheet was the samle as that of the first. _Howevers

. -an'exposure of glacial drif% deposits just south of Sheet 95, at Sandy Hill
- near Rothes, shows three successive %ilis,vééch with a distinct boulder

content and separated by bedded'silt, sand or>grével. The lowest till is

red in colour and contains boulders which can be réédily ideﬁtified. These
include 01d Red, Permian and Triassic sgndstbnes from the Eiéin area, and
fossiliferous. Jurassic 1iméstones from the northlside of the Firth and
perhaps also from the bed of the Firth. The second'till is grey and con-
tains very little 01d Red Sandstone material. The Bbulders in it ipglude

diorite from Craigellachie to ‘the south. The top till is again red in
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colour and has the same rock content as the first with the exception of
the Jurassic rocks. Other exposures of till in tbe neighbourhood and
adjacent districts show similar successions.

The distribution of erratics ever the arealgives further indieations
of the different directions of ioeémovemeeto Augen~gneiss and grenites
from Sutherland have been found between Bufghead and Elgiq‘en@.gea;A_
Findrassie. Jurassic rocks are common around Elgin and have been found
in till at Lhanbryd. One mQSSive erratic bloek af Linksfield was.believed
to be in situ until it wes discovered to oveflie red till. Boulders of the
.Elgin and Reptiliferous sandstones have been carried to the east, south-east
and”south~south—east; Such distinctive rocks as the Netherley diorite
. and the Conerock quartzite have been dispersed both north and south-wards.
Nairnshire granites have been carfied:eastwards to Lossiemouth and beyond
across Banffshire into North Aberdeenshire. |

The 01d Red Sandstonée and Permo-Triassic rocks have retained the stria-
tions imposed by the passage of rock-laden ice over them ena fine examples
of these striae are common on their men& outcrops. Specielly goed examples
at Inverugle and Quarrywood confirm two broad'directions ofvicefmevegegtg
one from the west and north-west and another from the'south: | L

All fheée indications taken together with the evidence from other
parts of the North-East and frem blaces as far away as Caithness and Orkney,
point fairly conclusively to three majorbioe-movements:affecting the‘area.
The first of these travelled from a centre situated to the'nerth and west,
south=eastwards across the loray Firth and invaded the southefn shore to
a considerable extent, reaching weli into Banffshire and Aberdeenshire.
The meltwater from this ice oh its feffeat laid dowﬁ aiseries of clays,
sands and-gravels which are particularly weil-developed along the Banffshire
coasty - In the‘éeeond period the mainicentre of accumulation was probably
the Central Highlands and the Gfeﬁpiane;.the ice>moving'northwards and
apparently ‘being deflected sllghtly westwards to pass on to the mainland
in Caithness. The presence of ice from Scand1nav1a lying to the east may
have been the cause of’thls deflectlono _

Since the greatef parﬂ:ef theAa;ift deposits left following.fhe

glaciation of an area will be removed by a subsequent ice-movement, and
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the remainder almost always overlain by later deposits,'the drifts of the
third and last ice-flow are of most direct concern. This ice was less
extensive than that of the first and second periods. A major stream from
west of the Great Glen joined up with a stream from the Findhorn valley
and ice mov1ng "south~eastwerds from the north to form a wide lobe in the
Moray Fiffh. ‘The  ice fanned out to cross. the coast into Lower Moray
but was fééfficfed by pressure from ice moving down the Spey valley.éha ;
off the Banffshire hills: The line of contact almost certainly.fluotuatéd;
but must have been south of the border of Sheet 95 at leasf once. The'.
dominance of the Moray Firth ice is shown by the way in Which the éouthérn :
ice waé preﬁented from reaching the coast. In the Moray Lowland.many
features related to the retreat of the ice can be seen. When the Spéy
glaéier began to withdraw the loray Firth ice passed up tﬁe vaileys.' Aﬁ
ioe—dam near Orton caused the meltwater dammed up in the Rothes basin to
spill over and form the conspicuous Mulben overflow channel, (Shéet 85).
Af a later stage the water probably escaped north»eastwardé.aibgé.the face
of Whiteaéh'Hill towards Tynet leaving a gravel,terracs_just.gouth of the

Fochabers—Pbrtgordon road. Between Boghead near Gordon Castle and

Auchenhalrig a moundy area known as the Beldornie Hillocks is dotted with

small pon&é and kettleholes and appears to be a terminal moraine marking
a halt iﬁ‘%he recession of the ice along the coastal plain. “Similar'
moraine dep051ts occur farther west between Loch na Bo and the coast and
a Qéry fine example of a marginal channel cuts across thelﬁ11181de frém
the north end of the Glen of Rothes to Blackhllls° More méralﬁes.can be
seen at the junction of Glen Latterach and Glen Lossie justlsouthhof"the

sheet, marking a halt in the retreat of the ice up the latter valley, and

1t is clear that the Black Burn must have carrled great quantltles of '

meltwater.i' It appears probable too, that temporary lakes formed between

the retreating ice and the land in the western part of the area where

deposits of red silty clay are found in sites incompatible with the pfesent
A'tépbgraphyc These silts are well seen near Alves and Coltfield. Great

‘spreads of Gutwash sands and gravels. cover wide ‘areas of Sheéf 95, blanket-

ing the underlylng t11l deposits in series of 1rregvlar nounds and ridges.

These have been eroded and modified to some extent by wave: actlon during



14
subsequent periods of submergence of parts of the coastal area. That there
is an overall cover of till of varying thlokness there is little doubt;
only smellvereas on the rldge ‘tops are. ifree-of drift and the tlll can
frequently be seen underlylng thé -sand,. or. ou»oropplng on the tops ofug
mounds from Whlch the $and has been eroded.. The domlnant tlll is of looal
derlvatloe; malnly from the sandstones of the 01d Red w1th addlulonal

materlal from the older rocks north of HMonaughty, and east of the Permo-

Tr1a531c outorops." In the eastern part of the sheet, distinot tills from

the Dalradlan quart21tes and ‘schists, and from the Middle 01ld Red oocupy
llmlted areas.’ T111 contalnlnb Jurassic and Cretaceous material was seen
in an excavation near Lhanbryd, and one small patch of till composed mainly
of black shale was noted at Shempston. Details of the glacial and ou{%esh
deposite‘will be given in the descriptions of the parent material of
various soil associations.
7,_“ At the end of the glacial period the sea stood at level some 80 feet.
above the present sea-level, and many of the features seen today below this
level.are related to halt-stages in the emergence of the land (Ogilvie,
19é3). Remnents of beaches at the 50-foot, 25-foot and 15-foot levels,
sometides extensive, can easily be traced in the Horay lowland. At the
meximumneubmergenoe the Clarkly Hill -Covesea ridge and the Branderburgh
heedlahd would have stood out as islands lying off the mainland formed b&ithe
Quarrywood ridge and the higher ground: south of Elgln round to the Binn Hlllo
§maller 1slands,a Spynle, Lesmuirdie ‘and Heft dotted the partly enclosed bay.

The eubsequent history of the present area is apparently that of ﬂ
euocessive uplifts, though it should be borne in mind that in other areas to
the south the presence of submerged forests between thedéd;foothend 25;foot
raised beaches affords evidence of osoillationf Theee uplifts gfadually
narrofed the st}eit and’ the remaining submerged part‘was‘iﬁcreaeiegly cut off
%_by the bulldlng of splts and shingle-bars as the Faves and tldes endeavoured
toAproduce a regular shorellneo- Well-marked ollff—marglns at the dO—foot
level can be seen at Findrassie, Alveo, on the Coulard Hill at L0551emou th
and between Duffus and" Hopeman., -

On the llrst uplift ‘the sea withdrew from the valleys and hollows south

of Elgln, the 1slands at Spynie, Kirkhill and neft became 11nked to the
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mainland and the Coltfield ridge'appearéd. The shoreiine, however, was
egven more involved since many of the low fluvio-glacialfméunds and ridgeé
were also exposed and most have undergone some modification. The only
relics of wave-built land of this period are the low shingle-bars at
Spindlemuir and south of Covesea lighthouse.

The next uplift closed the strait at Roseisle and exposed extensive
beaches; in that area, around Kinloss and Westfield, and in the western
part of the parish of Drainie. These beaches are not necessarily areas
of deposition but more often eroded and planed~-off fluvic-glacial sand
spreads. This stage saw the greatest development of marine structures.

The strait between Branderburgh and Covesea was closed by a succession of
shingle-bars and the Binn Hill almost tied to the Branderburgh hcadland by a
similar series of bars. These may have forced the river Lossie to find an
outlet on the west side of Kinneddar, but the river did eventually break
through at Inchbroom and the interrupted shingle-bars were then modified to
form the immense spreads at Sunbank and Caysbriggs. A similar course of
events was meantime taking place west of Burghead. The area of water being
gradually enclosed was by now of the nature of a lagoon, and carse-type sedi-
ments were being deposited in parts of it. When the land again rose, more
tracts of beach were exposed, the shore-line was comparatively smooth and
was not greatly different from that of the present day. A fine section of
the 25-foot beach cliff line backs part of the golf course at Stotfield and
sea-caves at two levels can be seen at Covesea.

East of the Binn Hill the river Spey reached the sea through a typical
estuarine delta, and with the lowering base-level, eroded its own deposits,
some of them fluvio-glacial, and as it entrenched itself, formed the con-
spicuous series of terraces between Fochabers and the coast. The Links at
Spey Bay are formed of shingle-bars and storm beaches comparable to those
to the east.

The final uplift to the present level reduced the lagoon to a Loch
Spynie of far greater extent than its present day counterpart. In the
western area of the sheet there would have been numerous small lakes and
swampy hollows. The outlet of the river Lossie was again deflecfed ﬁest~

wards to Branderburgh by the extension of a sandspit, and the sea continued
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to add to the beach deposits between there and the Binn.
8. Later events include the development of a fringe of sand dunes on the
seaward marglns of the most recent ralsed bcaches, the fllllng up of meny
of the small depre551ons by silting br pcab Lormatlon or both, the spread1n6
of alluv1um by the river 109516 and its trlbutarles durlng perlodlc floodﬂngl
and, in hlstorlcal tlmes, the reductlon of’ the area under water by

artificial dralnageo
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ITT. SOILS

SOIL  ASSOCIATIONS

Durnhill Association

Dlstrlbutlonb Soils of the Durnhiil Association océur in two areas, (5)*

e e sz

~between the Buckie Burn and the eastern margin of the Sheet (1.86 square

mlles), a continuation of the extensive development of Scotstoun ioor

Bauas of Cullen on Sheet 96; heréifhe topography is gently unduleting,
between 100 and 150 feet, but rising to over 300 fégtxon the sumall promin-
ence of Clean Hill; (2) on the Hill of Stohyslacks (958 feéf) in the south’
east corner of the map, part of the ridge exfending to Addie Hill (0.65

square miles).

Parent Material. The parent material of the Durnhill soils is a till de-
rived from the quartzose rocks of the Cullen group of the Highland Schists,

The main rock type is a fine-grained massive granulitic quartzite of white

grey or pinkish colour often containing fine banding dve to thin layérs of

dark heavy minerals. In zoﬁés of much fdldiﬁg, fiakes of white mica are
develoPed and the rock approaches a quartz—schlst. The upper bééé are more
varlable with nany bands of dark garnetiferous mloa-schist 1nterbedded with
flne-gralned quartzite. The tlll, exposed in cllff-sectwons on the coast,
is a compact, stony loamy sand of a pale whitish yellow colour often with a
reddish cast which may be due to a sllght addition of material from the
Middle 01ld Red Sandstone to the west. The upper part of the till in the
Buclkie area has been modified to some extent by glacial meltwater and con-

tains in many places rounded quartzites which give it the appearance of a

coarse gravel, On the Hill of Stonyslacks the till is deriﬁé& from a lens

of quartzite contained in the schiéts, The till is genéfally thin and
obviously not far rembved fr;ﬁ source, since it contains many anéular frag-
ments and 1s sometimes more of the natﬁre of fock rubble than true till.
Soils.  The soils of thé Durnhill Aésociafion'are.amongst the most Heid

in the area. The parent matérial is iighﬁ—texturéd and’highly'silidébus,

and in the dominant freely-drained Durnhillnéeries, this has aided the

development of well-marked podzol proflles with pronlnent AQ horlzons¢ - Soils

under semi-natural veg etac'on occur on the Hill of Stonyslaoks only. On the
steeper slopes where the drainage is good the profile is that of a normal

podzol, but as the slope decrezses the less rapid run-off tends to allow
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the accumulation of black raw humus and the soils are peaty podzols. This
effect is of'ten aided by the presence of a thin impervious iron pan in the
profile. On the poorly drained sites on:this Assqciation the humus
accumulation is generally sufficiently:%ﬁick'to be mapped‘as hill peat, but
one small flush area at the head of a stream has‘been separated as the very
poorly drained Balloch series of the Association. The soil is a peaty gley.
On the lower ground the Durnhill soils, although agriculturally they
cannot be rated very highly, are almost invariably cultivated. This is
probably due to the proximity of the well-populated strip along the coast
creatingEa demand for farm produce, and the availability of shell sand,
seaﬁéédg fish offal and town refuse, together with the rather favourable
climate, has helped to build up and maintain & reasonable fertility in a
soil of low inherent value. The whole area has been mapped as freely drained,
but in some flat or slightly depressed patches the presence of an iron panj .
together with the almost universal indurated layer,tends to hold up water after
rain and to give a misleading impression of poor drainage. Below the pan,
‘howevér, the profile has all the ‘characteristics of free drainage. The
soils are always stony, and the hard, resistant quartzites cause considerable
wear and tear on farﬁ!implements. The topsoils are a dark grey colour,
having been formed by the ploughing together of the black mor humus and part
of the almost white Ae.horizon which is always present and wmay exceed 18
inche's in thickness.
Series.

Durnhill Series

*'The following profile is the nearest to a natural profile available
on the lower ground. Teken from a gentle slope at an elevation of:275 feet
on the Hoor of Findochty just east of Sheet 95, it represents the uncultiv--
ated version of the common profile in the arees. The vegetation consists

of Calluna Yulgaris -~ Trichophorum caespitosum heath with scattered Ulex

curopaeus and Salix spp. (cf. Analysis No. 1).

 Profile Description

Horizon Depth

L 0 - 1 in. Black, undecomposed litter.

Ay 1'=- 9 in.  Black humus with bleached sand grains.

il

i
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Horizon  Depth
Ay 9 -« 13 in.
Bl ”13 ink
B, 13 = 16 in.
By 16 - 27 in,
¢

27 in. +

19a

Profile Description (contd.)

Grey-brown loamy sand; patchy humus staining;
frequent bleached quart21te stones; slight
accumulation of black humus and roots at base.
Strong thin iron pan; no roots penetrate.

Bright yellow-orange loamy sand; friable; iron

staining decreasing downwards; sharp changé to

Yellow-brown sandy till; infensely indurated;
many rounded and sub-angular stones; merging into

Light brown compact, very stony till.

On the higher ground, a typical profile developed on a mecderate slope

under mixed Calluna vulgaris and Erica cinerea with Deschampsia flexuosa

and Empetrum nigrum.

Horizon  Depth
F 5 - 4 in,
H 4 - 7 in.
AQ 7 - 16 ino
Bl 16 - 20 ine
B, © 20 in.
Ba‘ 20 - 28 ine.
B 28 - 33
€ 33 -45in.

in. -

Profile Description.

Dark brown undecomposed litter

Very dark brown mor hﬁmue wifh many fine roots
Black greasy humus; dfying to small angular blocks
with many reddish brown fine roots in shrinkage

cracks; sharp change £0

Grey-brown stony loamy sand; weakly cloddy when
moist; some vague organic staining; very few roots;

clear change to

- Derk brown humus stained stony sand; moist; weakly
' ¢loddy; sharp change 'to

" Thin (3 in.) wavy iron pan, almost continuous;

slight concentration of roots above; sharp change to"

Bright yellow-brown stony loamy sand; friable;

Y firm;  merging into

Pale yellow-brown stony sand; indurated; merging
with decreasing induration to ' :

Pale brown steny sen& till; compact

The humose B; horizon is variable in thickness and may be absent.

On flat or gently 310p1ng gites, where the 1ron pan tends to be best

developed the consequent 1mpedenoe to the downward flow of water results in "

a thlckenlng of the H layer of black humus and gleying occurs in the lower

part of the &, layer above the pan. Thls gleyed layer (Azg) deve10ps a

greenish tinge and is frequently of heavier texture than the upper part of

the A, due to the accelerated weathering, particularly of the felspars°
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Balloch Series

As indicated, the very poorly drained soil of this series occupies

~

a few acres only, in a flush area at the head of the Addie Burn. The

vegetation is mainly Juncus acutiflorus. The profile has a surface

horizon of up to 12 inches of very dark brown to black peaty sandy loam with #
abundant roots and relatively few stones. This overlies, with a sharp

boundary, 12 to 16 inches of.light grey sandy loam Wwith weak clpddy struc-

ture and froquent stones ofteﬁ partly decomposed. Some iron mottling

occurs round the infrequent root channels. This A,g horizon changes

sharply to a strongly gleyed C horizon consisting of blue-grey to olive~grey

stony loamy sand.

Strichen Association

Distribution. Soil series of the Strichen Association afe confined to the

eastern part of the sheet where they occupy an area of some 1.70 square
miles. They form an extension westwards of the belt of Strichen soils

developed on the lower slopes of the Hill of Maud and Addie Hill on Sheet 96.

iy

The topography is moderately to gently sloping with altitude ranging from
250 feet at Drybridge, to over 750 feet on the Hill of Menduff. The
Letterfourie and Core Burns dissect the area with their deeply incised channels.,

Parent Material. The parent material of the Strichen soils is a till

derived mainly from Dalradian metdmorphic quartzose rocks. In this area
the dominant rock typé is a grey fine grained micaceous flagstone which
asplits readily along mica-covered partings into slabs which average about
1 inch in thickness. The till also contains a moderate amount of quartz-
schist, mica~schist and quartzite. Tt is pale yellow brown in colour and
of loamy sand to sandy loam texture with a moderate content of 1 to 4 inch

rock fragments. The till cover is rarely very thick and tends to thin out

r[ﬂ

with increasing stoniness on the upper slopes. A feature of the till is a
certain grittiness due to coarsec quartz particles from the schists.

Soils. '~ The freely drained, poorly drained and very poorly drained series

@

are all represented but the configuration of the ground is such that the
freely drained Strichen series is by far the most extensive. As in the

ad jacent Durnhill Association a few more level patches with less rapid run-off
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contain soils with imperfect drainage but these are too small to indicate
on & 1 inch map. The poorly drained Anniegathel series is found where the

steeper slopes begin to level ouf and the wet condition of the soil is due

~more to éeepage water than to impedence within the soil. The very poorly

drained;Hythie seriés is limited to a %ery small flush area at the head of
the Addie Burn.

With the exception of’ narrow wooded strips bordering the streams
practically all the ground up tb about 600 feet has been cultivated.
Attempts have been made to esteblish small crofts above this level but

these have not been successful and most of them have now been abandoned.

Series.

Strichen Series

An uncultivated soil under a vegetation consisting dominahtly of

Calluna vulgaris with some Nardus stricta, at an altitude of 650 feet, has

the following profile (Analysis No. 3).:-

Profile Description

Horizon  Depth’

L/F 0 - 3 in. Black mor humus; fibrous; roots plentifulj
indistinct change to
Ay -A, 3~ 9 in. Dark grey,lmixed mineral and black organic matter
- in upper part sandy loam below; some bleached

quartzite stones; sharp change into

B, 9 in. Irregular thin iron pan (} in.); slight humus
concentration above;

Ba 9 - 14 in. Yellow-brown fine sandy loam; some dark brown
humus and iron staining; sharp change into

Bs 14 - 21 in. Pale yellow-brown loamy sand; stones frequent,
mainly angular schists but some rounded quartzites;
indurated - induration decrea31ng downwards;
merging into

c 21 - 42 in. Yellow-brown loamy sand till; massive; = moderate

o © - store content but stones 1nore351ng in size and
» number downwards.

The typlcal profile has a more sharply deflned organic surface
horizon with a well-marked 3 to 6 inch bleached A, horizon. The thin iron
pan is not continuous and rarely very strongly developed, but the irdurated
B; horizon is characteristic.

The following profile description is of a corresponding cultivated
soil from a three-year old pasture at approximately the same levéi, with a

S

moderate slope and north west aspect. (Analysis No. 2.).
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Profile Description

8 in. Dark brown sandy loam; weak cloddy structure;

a few traces of thin iron pan, probably relic;
sharp change to

8 = 20 in, Bright yellow-oronge stained sandy loam with

frequent fragments of micaceous flagstones and
schists; often in a friable condition;  grass
roots to 18 inches; clear change to

20 - 28 in. Pale yellow~brown loamy sand with many rock

Horizon Depth
S 0 -
B,

Bg
C

fragments up to 6 inches acréss, rock fresher than
above; indurated; merging into

28 - 40 in. Pale brown loamy sand till; very sfony; compact.

In the cultivated areas the upper horizons of the podzol profiles

have been mixed together to form the S horizon. 'In some cases these

horizons have been so thin that part of the B, horizon has been incorporated

in the plough layer with disruption of any iron pan that may have been

preoent.

On the higher ground the $i11 is sometimes so shallow that an

ordinary inspection pit exposes the underlying rock which is usﬁaliy”thon

much shattered and weachered°

The profile

a non=calcareous

field from which

Horizon Depth
S 0 - 8
Gy 8 - 12
Gg 12 - 18
G S

C-6 33~

48

Annlegathel Serles

of this poorly drained series of the Strichen Asséciation
gley, is described from g site on the foot~slope of the
the previous description was taken.

Profile Description

in. Dark grey-brown fine sandy loam; soft cloddy
structure; friable to coarse crumb; moderate
stone content; sharp change into

in. . Grey-brown fine sandy loam; soft cloddy structure;

more compact than S horizon; some dark blotchy
humus staining; frequent stones; sharp change into

ins  Yellowish grey stony fine sandy.loam; strong.
coarse yellow-brown mottling; more compact than
above; merging into ST '

in.. Stony fine isandy loem, mottled grey and rusty-brown
with grey predominating; compact; merging into

in.. - As above, but texture coarsening to stony loamy
© fine sand. -

B

Thls profile lacks the tendency to prlsnatlc structure common to

most poorly dralned s011s, Thls is attrlbutable to the oomparatlvely light

texture, although the texture of the poorly dr alned series 15, in general

iy

rol;
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slightly heavier than that of the freely drained series. .. .

Hythie Series

The very poorly drained Hythie series is of very minor extent on Sheet
95. .?he feﬁ acres at the head of the Addie Burn is little more than a
gggggéAflush area and although part of it had at one time been enclosed, it -
is m;ch too.wet for cultivation. >The'profile shows about 12 inches of peaty:
loam with abundant roots overlying strongly gleyed, compact, grey to bluish”

grey stony loamy sand with some iron mottling in the upper part.

Foudland Association

Distribution. Soils of the Foudland Association are found in the south-

east of the area, in a belt running from north to south on the north-west
facing slopes of the Banffshire hills. The slopes. vary from gentle to
moderate and are, in general, smooth. The elevation ranges from' 200 feet
at Arradoul to over 800 feet at Tarrymount on the squthern edge of the sheet.
A small outlying;patcg has;béenlmaéﬁed in the vicinity of Oran. The total
area of Poudland soils is 2.47 square miles.

Parent liaterial. There is no sharp line of demarcation between the till on

which the Foudland soils aré'developed and the parent material of the neigh-
bouring Strichen Association. The rock in each case is the Findlater Flag
group of the Highland Schists but iﬁbthe Foudland till the dominant type is

a fine-grained argillaceous-schist which is often of a slaty nature, and the
more quartzose schists are scarce or absent. A high finec sand content is

a characteristic of the texture, and the rock fragments, which are abundant
locally are nearly all flat and angular.‘ At Tarrymount a highly fissile
variety of the rock has been guarried at one time for both roofing and'paving'
slabs and many of the field dykes in the district have been constructed of

this quarried rock in the absence of the numerous erratic boulders so common

"in the adjacent Strichen and Durnhill areas..’ The.quarry at Oran is in a

hard calcareous mudstone which has provided a till of Foudland type. The
till over the whole area is variable in thickness, 4 to 6 feet béing;commdn
on the lower; ground, but on the steeper slopes of the upper hillside it may
be as little as 18 inches over shattered and weathered rocks

Soils. The freely drained Foudland Series occupies 90 per cent of the

total area of the Association. The Fisherford and Shanquhar series,poorly
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drained and very poorly drained respectively,have also been noted.  Most
of the better-drained land has been cultivated or improved with resultant

destruction of the upper horizon of the podzol profile, but even in the

e

semi-natural soil the finer texture and less siliceous parent material of"

»

this Association has meahf less pronounced A, horizons than in the Strichen
and Durnhill podzols.
Series.

Foudland Series

‘The following profile is described from an open plantation of old Scots:.
pine on a norfh—west facing slope on the hillside near Tarrymount at an

elevation of 650 feet. The ground vegetation is mainly Agrostis tenuis

and Holcus lanatus with occasional Ulex europaeus. (Analysis No. 4).

Profile Description

Horizon . Depth

S 0 - 41 in. - Very dark brown (10YR5/2) iine sandy loam; fine
sub-angular blocky structure; stony - mainly
angular fragments of flagstone; roots plentiful; . 4
sharp boundary : N

B, 11 - 26 in. Strong brown (7.5YR5/6) stony fine sandy loam;
: . " fine crumb structure; friable; uniform iron
steining decreasing downwards; clear but irregular
change to

iy

C . 26~ 46 in. Brown (10YR4/3); compoéed of rock fragmeﬁts‘due
to weathering in situ, interstitial material loamy
fine sand; roots penetrate to 40 in.

This is typical of the shallower ti1ll areas and the likelihood of rock
close to the surface is probaﬁly the reason for the trée planting. The
hill soils may well have been cultivated in thé past but close to the aboye
site a profile under dominant.Calluna showed about L4 inches of black mor
humus. =~ The mellow friable B, horizon is characteristic of the Foudiand‘
series. A thin iron pan above the By is not.uncommon in the ﬁﬁéulfivated
profile and on thé thicker till an induratéd Bg‘horizon may be encountered{‘.

Fisherford Series

1%

The poorly drained soils forming this series are limited to a few

small areas of cultivated ground just south of Farnachty Wood. These sites

3

are level or slightly depressed and in places have a thin leyer of alluvial

material on the surface. The soil is classed as a non-calcareous gley.
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Profile Description

' Horizon *Depth

s 0 - 8in. Grey-brown fine sandy loam; . weak cloddy to crumb
structure; moderate content of slate fragments;
-sharp change into

Gy "8 - 12 in. Brownish grey fine sandy loam; compact cloddy
structure; occasional rusty mottles; merging into

Gq 12 - 28 in. Pale grey-brown fine sandy loam; cloddy; much fine
' rusty brown mottling; moderate stone content of
partly weathered slate; merging into

vC-G. 28 - 48 in. Greyish yellow-brown loamy fine sand tili} much
‘ . brown, grey and yellow mottling; compact; more
stony than above.

Shanquhar Series

w“.Very poorly drained soils of fhe Foudland Association have been ﬁapped
in and around the area known_as Bog Shalloch. it seems probable that a
good deal of peat may héve been cut here and the ﬁréfile generally now has
10 to 12 inches of dark brown loamy peat overlying 2 to 4 inches of dark
grey-brown humus stained sandy loam. This changes sharply to slightly
bluish grey sandy loam with iroﬁ.deposition‘around 0ld rcot channels. The
structure isvweakly cloudy at the top of the horizon but becomes more

massive with depth and the iron-staining decreases.

Elgin Association

Distribution. Soils of the Elgin Association_ére found througﬁout ihe
surveyed area but occur mainly on the higher groupd in the western part where
the underlying boulder clay appears at the surface tﬁrouéh the mantié.of
fluvio~glacial drift. They are best seen on the ridges of Mbnéughfy,
Quarrywood, Findrassie and Inverugie, aﬁd on isolated rises at Eérnside and
Grange Hill., They also occupy the rising ground south of Loch—ha—Bé, and
have Been mapped in small areas east of the Spey at Ordiga, Broadley and
Auchenhalrig, The  total aree-of the Association is approximately 13.6
square miles, |

Parent Haterial. The parent material on which the Elgin soils are developed

is a sandy loam textured till derived mainly from sandstones of Upper 014

‘Red Sandstone age. From the distribution and occurrence of exposures of

this till it -seems:probable that it covers most of the ground from the

western edge of the sheet to well east of the Spey underlying most of the
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extensive fluvio-glacial sand and gravel deposits. The greatest thickness
of till exposed is some 15 feet, but 4 to 6 feet is more common, and on the
ridges it is not unusual for §91id-ro¢k'to be ‘encountered within normal
profile depth. The colour of the till is pale reddish brown which t'eﬁéi's to
darkgn and‘become redder localky; and always With depth. 'TﬁeAsandy léam
texfure is*ﬁotably consistent over the area although within the soil profile
there is, as a rule,rather less clay in the upper horizons. In the vicinity
of‘thé.PermomTfias ouberops the till cﬁntaiﬁs a higher proportion of material
from these sandstones but, apart from a Slight increase in the sand fraction
(cf. Anaiyses Nos. 9, 12, 13.) this haé 1ittle effect on the general nature
of the till., Stohes are common éverywh;re; mostly of sandstone. In the
south of the éheet where the 0ld Red Sandstone approacheé.the Highland
Schists, the proportion of srratics of acid metamorphic rocks is greatly
increased.
Soils. = The freely drained Elgin series is dominant and is nearly always -
cultivated where not wooded. The Semi-natural profile is a well developed
podzol in which an iron pan may be present. Humus podzols are fairly
common, particularly in the imberfeétly érained Rosebrae series which ﬁsually
occurs on flatter sites where the impedénbe to drainége of an indurated 1ayér
is more éffective. The poorly drained lionaughty Series is a non~-calcareous.
gley and the very poorly dfained Findrassie series a peaty gley, although the
division here is not clear-cut. Small areas of very poor drainage may
have a low-humic surface horizon from which peat has been removed, and
similarly the drainage of some patches of peaty gley may bé no worse thén
poor. . Both these series are, however, of very small extént. |
Series.

Elgin Series

liost of the soils of the Elgin Association 60¢ur:on mddéréte slopes;
and this together with the relatively low rainfalliénd coaréé texture has
resulted in the dominance of the freely drained Elgin Series. Pafticulgrly.
the Wholeﬂgreg-occupied by this series has been cultivated or plan%ed ﬁithv )
treés, so that areas of semi-natural moorland or rough grazing are negligibie7
The following description is a typical profile.in a 20 year old Scots pine ..

plantation on a gentle slope at an elevation of 250 feet. (Analysis No. 5),_f

@

@y
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Profile Description

Horizon  Depth

L/F 0 - 4 in. Litter, mosses and pine needles, passing into a thin
' F-layer and incipient H-layer.

Ay 1 - 3in. Dark grey (10YRL/1) loamy sand; weakly cloddy; high
.+ organic matter; many roots; very moist; clear change
into
A, 3 - 8 in. Light brown-grey (10YR6/2) loamy sand; weakly cloddy;

stones common; organic matter in irregular streaks
and blotcheés, concentrated around the few roots;
moist; concentration of humus at base of horizon;
sharp change to

By 8 - 20 in.  Strong brown (7.5YR5/6) merging downwards to reddish
yellow (7.5YR6/8) loamy sand; weakly cloddy; friable;

frequent stones; many roots; moist; merging colour
change but boundary marked by incidence of induration.

Bg 20 - 30 in. Reddish brown (2.5YR5/L) sandy loam; frequent stones;
indurated with tendency to platy structure; no roots;
moist; merging into

c 30 in. + Reddish brown (2.5YR4/4) sandy loam; very compact;
frequent rounded stones (quartzites and quartz-schists):
no roots; moist.

This profile illustrates the increase in clay content and the reddening
of the colour with depth. The high sand content of ‘the upper horizons

suggests in places the likelihood of some degree of water-sorting of the till

surface and this almost certainly did occur in the Ordiga area east of the

Spey. The bleached A, horizon is usually prominent due to the complete

removal of the red colour. - Tapering tongues of grey bleached material ex-

tending down through the B horizon following‘root channels are characteristic

of the Elgin series. A thin iron pan may be ﬁresent.but is seidom extensive
or continuous; more often a conoentratioh of black hunus is found et the
base of the A, horizon followed by an inch or two of‘intensé iron staining
on the top of the B, horizon. The degreé‘of induration varies from @oderate
to strong and is usually accompanied by the developmentnéf'é platy structure.
The non-arable soil is strongly acid and notably 16w.iﬂ nutrients.

A cbrresponding cultivated érofile from a smooth 5° slope at an

elevation of 200 feet provided the following description. - The vegetation

© was three-year old pasture. (Analysis No. 6).



28.

Profile Description

Horizon  Depth

S 0 - 16 in. Dark brown (7.5YR3/2) sandy loam; weak sub-angular g
blocky; medium organic matter; stones common ’
(quartzites and sandstones);  roots frequent; earth-
worms comion; moist; clear change to

L 3

By 16 - 20 in. Yellowish red (5YRL/8) loemy sand; weak sub-angular
blocky; friable; low organic matter; roots common;
stones common; moist; no mottling; sharp change to

By 20 - 34 in. Brown (7.5YR5/5) and light yellowish brown (10YR6/))
loamy sand; indurated; slightly platy; very low
organic matter; stones common - rounded and sub-
angular (1 to 4 inches); no roots; moist; merging
with decreasing induration into

C . 3 in. + Reddish brown stbny sandy loam till; compact; moist.

The fairly deep S horizon of thié profile has been formed by the
ploughing together of the A; and A, horizons and probably the'upper part of
‘the B, horizon. The effects of the processes of cultivation and the

application of manure and artificial.fertilizers may be seen in the greatly

':enhénced base status and higﬁer figures for total and readily soluble

"
phosphate.
Rosebrae Series
ri. Soils of the imperfectly drained Rosebrae series occur in very small
patches within the areas of the Elgin series, but have been mapped separately
in three localities near Burgie, Asliesk and Linkwood. The less efficient
drainage is due to poor run-off from nearly level sites, the addition of
seepage water from slopes above, or to the impedence caused by.a fairly
strong indurated layer. The following profile is from a cultivated field
of first-year pasture at an elevation of 320 feet, ilumediately below a B
wooded slope. (Analysis Nos 7).
Profile Description
Horizon Depth
S 0 - 7 in. Dark brown (7.5YR3/2) sandy loam; weakly cloddy to
crumb structure; medium organic matter; stones .
plentiful; eobundant grass and clover roots; fre- 7
guent earthworms; »moist; sharp change to
By 7 - 9 in. Brown (7.5YRL/4) sandy loam; fine orumb structure;
stones plentiful; roots common; moist; uniformly ¥

iron~stained; horizon of variable thickness probably
dve to incorporation of part in 8 horizon by ploughing;
very sharp change to
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Profile Description (contd.)

Horizon  Depth

By (g) 9 - 20 in.  Yellowish brown (10YR5/4) coarse sandy loam; strongly
indurated; very stony; no roots; %blotchy appear-
ance due to coarse mottling of varying intensity;
merging into ‘

c(g) 20 in. + Brown (7.5YR5/L) and pale red (2.5YR6/2) stony loam;
compact; colour patchy; some rusty staining; moist.

This profile has a higher than average stone content with a higher
proportion of schiS%s and gquartzites. The absence of an A, horizon and the
comparative thinness of the By is the result of ploughing. More commonly,
and especially on uncultivated sites a horizon of fairly intense humus con-
centration occurs just above the B, horizon.

Yonaughty Serdies

With the exception of an area which is part of the westward extension
of the Mosstowie valley, soils of the poorly drained Monaughty series are
restricted to small pockets on level or slightly depresséd sites. Such a
site at 350 feet on the northern flank of the Monaughty ridge showed the
profile described below. The area is uncultivated but planted with Norway
spruce, Scots pine and European larch with a ground vegetation including

Deschampsia flexuosa, Sphagnum sp., Polytrichum commune and Hylocomium

splendens.  (Analysis No. 8).

Profile Description

Horizon - Depth

L 0 - 1 in. Litter; moss and needles.

F 1~ 2 ine Parf1y deoomposed mor humus -

H - 2 ;. 2%in.  Black greasy humus )

A, 25- 7%in. Very dark brown,(1OYR2/é) humose loam; sub~angular

blocky; high orgenic matter content; frequent -
stones; abundant roots; very moist; sharp change
into -

Asg 75~ 12%in.  Grey-brown (10YR5/2) loamy sand; weak sub-anguler
o blocky; low organic matter; indistinct humus
staining; stones frequent;  roots markedly less
frequent than in above horizon; very moist; sharp
change into

Bag _12%b 16 in. Light brown-grey (2.5Y6/2) sandy loam; coarse sub-
v angular blocky; stones frequent; roots scarce; -
very moist; many medium yellowish-red (5YR5/8)
mottles; merging into SRR PR R
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Profile Description (contd.) -

Horizon Depth
" "Beg 16 - 43 in. Light brown-grey (2.5Y6/2) and reddish brown (5YR5/8)
e S sandy loam, but with tongues and pockets of grey
loamy sand; compact; stones frequent - all except
quartzites much weathered; very moist; many rusty
mottles as above; merging into

Cg " L3 in. + Reddish brown (5YR5/3)" sandy Loam; compact; no iron
: : mottling but much grey gleying; wetter than above.

The stones throughout are of acid rock types, granite, quartz-schist,

) qgartzite and sandstone. The increase in clay content of the gley horizons
N,is almost certainly due to weathering_of the rock fragments in the very
moist conditions.  The cultivated soil normaliy has 2 9 inch S horizon of
sandy loam, and is less moist as a result of tile draining. Otherwise the

profile shows the same characteristics.

FindfassieASeriés
__The‘very poorly draihed'peaty glé&Ih;s been fecorded'on the map in two
small areas only. The pro%ile quotéd (Ahalysis No. 9) is from a hollow on
the_flat top of the Quarrywood ridge with a vegetation of birch scrub and
. heather,

Profile Description

Horizon  Depth

F 0~ 3 in. Dark brown peaty huwaus
Ay ~Ang 3« 5 idin., Very dark grey (1QYR5/2) loamy sand; weakly cloddy;
many roots;frequent stones; wet; much black humus
staining at base; sharp change to )

Bog 5 - 11 in.  Dark reddish brown (5YR3/3) sand; weakly cloddy;

strong brown to black humus staining especially around

frequent root chennels; many stones; very moist;
- merging into :

Bag 11 - 22-in.  Dark brown (7.5YRy/L) loamy sand; fairly compact
L with weak platy structure, compaction decreasing
downwards; much humus staining; stones frequent;
occasional roots; very moist; uerging into
"Cg .. 22 in..+  Light brown-grey (10YR6/2) loamy sand; stones
S ... frequent; slight humus staining along the occasional
root channels; wet, with water seeping in at 34 in.

The influence of the PermofTriasusandstones on the till in this

m'locality is shown by the high sand content and the occurrence of "dreikanter"

pebbles.of quar{:ziteo The profiie gives the impression of being completely
leached throughout but this may be due partly to the low iron content of the

parent material.

Wy
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Tynet Association

Distribution. With the exception of three small patches just west of the

Spey Bridge at Fochabers all the soils of the Tynet Association lie east of
the:Spé&° Thay,oééupy a wide strip acrqss’the northern face of Whiteash
Hill and extend over the slopes above the village of Cloéhan to the undulat-
ing loﬁéfnground as. far as Inchgower. Deep gullying, a commén featur; in
arcas of the comparatively soft #iddle 0ld Red Sandstone rocks, is a
charactéristic of the.iynet topography; The total area of the Assoc;étion
is just under L% squafe miles.

Parent lhaterial. The parent material is a red till derived from sandstones

and donglomeratesvéf #iiddle 0ld Red‘Sandstone age. The texture of the till
varies from sandy:ioam to loam and generally tenQS to become heavier with
depth. It is always stony, the stones beiﬁg small well-rounded pebbles,
mainly of Qﬁartzite,_duartz~schist and granitee'

Soils. | The prevalence of moderately stoep:slopes in the area and the fairly
coarse texture of the till have resulted in the dominance of the freely
drained series. This is a Well—developéd podzol with a prominent bleached
A; hofizon“which contrasts markedly with the redness of the lower horizons.
An i;én pan may be present but is generally soft and discontinuous.‘ Some
degree‘of induration at ebout 18 inches is always found and is commonly
quité int;nse; liuch of the grouhd is uncultivated and parts have been
ploughed and planted by the Forestry Commission. The upturned A, horizon
material éh dfying out shows up almost white and presumably accounts for the
appropriatezname Whiteash Hill. ~ The few insignificant imperfectly drained
patches have been grouped with the freely drained. A poorly drained non-
calcareous gley has been mapped in four small areas, where the wetness is
due to poor run~off from level or depressed sites or to seepage from the
slopes above,

Tynet Series

In Semi—natﬁfai conditions this freéiy drained series occurs' under
dry heath with birch scrub. The following profile is from a north facing
hillside with a 3° slope at a height of 300 feet, with present vegotation

consisting of Calluna vulgaris, Erica cinerea, Deschampsia flexuosa, Betula

spp. and the mosses Hylocomium splendens and Pseudoscleropodium purum.
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The area would at one time have carried coniferous woodland, and is now

being planted with Scots pine (Analysis No. 18).

f?ofile Description

Horizon  Depth

L ‘ Trace
r 0 - 3 in, Fermenting raw humus; many fine roots.
H 3 - 35in. Very derk brown greasy humus; varieble thickness

but always present.
Ay 3%~ 5 in. - Very dark grey (5YR3.5/1) humose sandy loa;

weakly cloddy; high organic matter; numerous
roots; wmoist; sharp but irregular change to

v

A, 5~ 7 in. Reddish grey (5YR5/2) sandy loam; weakly cloddy;
medivm to low organic matter; numerous roots;
moist; some patchy humus staining; sharp but
slightly irregular change to

B, 7 - 7%in. quor of humus-iron concentration,

B, 7%- 18 in. Yellowish red and vpale brown (5YR4/G and 10YR6/3)
sandy loam; medium subangular blocky structure;
friable; numerous roots; moist; clear but
irregular boundary marked by colour change and
incidence of induration.

Bs 18 - 32 in. Reddish brown (2.5YRL/5) loam with high coarse

g sand fraction;  slightly platy;  indurated;
occasional large roots but roots generally 11m1ted
by top of induration; clear change to

C 32 in. + Dusky red (1OP3/L) critty. loam; compact; breaking
to medium subangular blocks; moist.

.Small rounded pebbles of acid metamorphic rocks and granite are abundant
throughout the profile, ané a feature oflthe texturé is & high propoéfioﬁ of
sharp grit and coarse sand. The felspars in the grénites tehd fo 5e |
cémpletely altered. Subangular fragments of sandstone and‘finé éénglomerate
are also comnﬁon°

| Thé 3 to 6 inch raw humus layer is fairly uniform over the area. The
ploughlng done by the Forestry Comnission rarely failed to reach to the A,
horlzon but more often penetrated to the uz hor¢zon, thereby dlsruptlng any
iron pan that may have been present. The induration is not as intense as
in the Dprnhill and Strichen Association soils, but a tendency to plafiness
is usually well marited. Despite the existence of calcareous bandé igfthe
sandstones and in some places evéﬁ cement and veins of calcite, the base status

the Tynet soils is very low.‘ .Tﬁié, ana a éerious deficiency of phosphate

does not, however, prevent their belnr made qu1tb productive. Cultivation

n
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commonly produces a 12 inch brown sandy loam top soil with gcod crumb
structure. (cf. Analysis No. 19).

The poorly drained se;iesiis of very smailtextent and little importance.
The thnéss is usuvelly due to poor run-off ffom level or depresSea sites |
which often collect sespage water from slopes above.  Another factof.is
the poor internal drainage on such sites due o impedence by the indurated
layer. The profile consists of & 9 to 10 inch 8 horizon of sagdy loam with
a moderately high organic oontent; overlying 12 to 15 inches of fairly com-
pact pale reddish grey sandy loam with much ochreous mottliing. An indurated
layer mey be present or there may be a gradual merging with 1pcreasing'dom-

paction and decreasing mottling into the slightly gleyed red till.
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Shempston Association

Distribution. Soils of this hssociation are limited to an area of some 15

acres capping & mound near the farm of Shempston about § mile east of the
village of Duffus.

Parent Waterisl. The till which forms the parent material of the Shempston

s0il is derived from a dark grey shale. In view of the records of Jurassic
till having been exposed in the areca, the shale is probably of Jurassic age
and has ﬁeen brought from the bed of the lioray Firth to the hdrtho A“A
similar shale was seen as pebbles in the shingle of the 50 foot raised beach
at Covesea and as erratics in the black clay which forms the parent maferial
of the Whitehills Association found some 30 miles along the coast oﬁVSheet
9. This clay is, however, of markedly higher base status than {he
Shempston tilil.

Series.

= e o e .

Shempston Series

The imperfectly drained Shempston series is the only ohe represented
and has been clagsified as a brown forest soil of low base status with
slight gleying in the B and C horizons. The area is partly arable and
partly under trees. (Analysis No. 20).

Profile Description

The profile described below is from. a small Scots pine plantation with
“some beech trees at an elevation of 90 feet near the crest of the mound. A

grassy ground vegetation included Poa pratensis, Agrostis tenuis, Festuca sp.

and the mosses Pseudoscleropodium purum and Rhytidiadelphus sguarrosus.

The annual rainfall of the area is approximately 25 inches.

Horizon  Depth

L/F 0 - 3in. Brown (7.5YR4/L4) humus-grass roots and moss litter;
abundant tree roots; earthworms present; slightly
moist; sharp change to

Ay 3 - 12 in.  Dark grey-brown (10YR4/3) loam; fine sub-angular
blocky to crumb structure; medium organic matter;
few stones; frequent roots; slightly moist;
profuse fine rusty mottling; sharp change into

Byg 12 - 23 in. Brown (10YR,L/3) and yellowish brown (10YR5/6) loam;
medium sub-angular blocky; low organic matter; few
stones; frequent roots; much earthworm activity;
moist; wmuch rusty mottling around weathering rock
fragments; sharp change into

€)
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Profile Description (contd.)

Horizon  Depth

Bgg - 23 - 31 in. Light olive brown (2.5Y5/4) fine sandy.loam; compact,
with angular fracture; no stones; frequent roots;
moist; some distinct medium rusty mottling with more
general diffuse fine mottling; sharp change into

Cg 36 - 56 in.  Dark brown (7.5YR3/2) clay; mainly composed of partly

. weathered shale fragments with yellow (2.5Y6/8) en-
crustation on cleavage planes.
The loam textured upper horizons have almost certainly had incorporated
a fair amount of blown sand, in coumon with many other soils in the neighbour-
hood. The abundant angular shale fragments are the dominant feature of the

till and their weathering products probably account for the high clay content

(over 50 per cent) of the C horizon.

Boyndie Association

Distribution. The Boyndie Association is the most extensive and widespread,

occupying some 47 square miles, or 35 per cent of the total area of thé map .
East of the Spey, Boyndie soils cover most of the ground below 250 feet be-
tweén(Fochabersuand Bﬁckien West of the Spey, the biggest single area of the
Association extends in a wide belt from the east bank of the river Lossie
through the parishes of St. Andrews-Lhanbryd and Urquhart to the Binn Hill
and Garmouth on the coast. lore Boyndie soils occur at the eastern end of
the Quarrywood ridge north of Bishopmill, on the flank of the Burghead;Covesea
ridge particularly around Drainie, and, in the western part'of the éheet,
between the main Elgin to Forres road and the raised beaches. The topégraphy

may be gently undulating in places but is characteristically irregular and

moundy with occasional: well-defined ridges.

Parent Material. The parent material is stratified sand deposited by melt-

_water from the retreating ice at the end of the glacial period. It commonly

shows well-marked current bedding and often contains lenses and layerS"of

. gravel and coarse sand. Inter-bedded thin bands of reddish silty fine

sand and silty clay similar to the parent material of the Carden Association
also occur, particularly in the western part of the area, although they have
been noted as far cast as Maverston. (See Analyses Nos. 28 and 31).

Neither they nor the gravels make any great difference to thé nature or
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behaviour of the soils. The deposits vary in thickness from a few feet to
over 50 feet in places; they are well-exposed in a sand quarry just east
of Lesmurdie.

Soils. Four'series have 5éenlmé§§ed in the AssoEiﬂfion. Thg.light~textured
parent mate;ial and the prevalence of undulating to moundy topééraﬁhy have
resﬁ}ted;in the.freelyfdrained Boyndie series being by far the most ex’cen;ive°
The préfile under semi-natural conditions is a weli—developed podzol with a
pro@%nent blegchéd Ag'horizon,'but,_gs most of the Boyndie soils have been:
cultivated, this profile is séen now only in areas of very irregular
topbgra?hy which aré unsuitable for agriculture and where the drainage tends
%o be excessive. < A strongly cemented humus-iron B, horizon is a feature of
the series.

The imperféctly drained Anniston series is found on the few comparatively
level sites within the Association which have restricted externsl drainage.

The profile is similar to that of the freely drained soil except for duller

Q

colours and weaker cementation in_thevB‘horizon and the appearance of diffuse

ochreous mattling in the C horizbho ‘ﬁ£5§?;quitivation Anniston soils tend

to develop deep S horizons. Mi T &
The poorly_drained Dallachy series aﬁd.very poorlyvdrained Ballindarg

;.series are of minor importance'being limited to.hollowsland~depressions where

the:wgtgr-table periodically épproaohes the surface. They have Eeen class-

ified as. ground-water non~calcareous gley and peaty gley'respectivg%y.

Bayndie Series

Uncultivated soils under semi-natural vegetation are scarce in the Boyndie
Association since most areas unsuitable for cultivation have been planted
with trees. The following profile (Analysis No, 26) is from an old Scots

pine plantation near Kinloss which has a sparse ground vegetation of

Agrostis sp. and Hypnum cupressiformec The annqal rainfall of the district 9

is less than 25 inches.

Profile Description

[

Horizon  Depth

L 0 - %in. Litter of pine needles and cones.
. F %= 2% in.  Very dark brown fibrous humus.
A 2%5 3 in. Irregular horizon of mixed hﬁmus and bleached quartz

grains.
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Profile Description (Eantd.)

Horizon  Depth
Ay 3 - 8 in. Dark greyish brown (10YR4/2) sand; very weak cloddy
o . structure; low organic matter; a few small rounded
pebbles; frequent tree roots; no worms; streaks of
-+ higher organic content along old root channels;
slightly moist; sharp but irregulsr change to
B, 8 - 12 in. Dark reddish brown (5YR3/3) and yellowish brown
(10YR5/L) sand; very wesk cloddy structure; high
organic mabtter - humus accumulation; abundant roots;
slightly moist; variable humus staining; clear but
irregular change to
B, 12 ~ 32 in.  Strong brown (7.5YR5/6) and dark reddish brown (5YR3/k)
sand; dindurated (humus-iron pan); breaks into
angular fragments; dinduration varieble in intensity
and decreasing downwards; ‘no stones; very few roots;
slightly moist; merging into

G 32 in. 4+ Light yellowish brown.(1OYR6/L) sand; single-grain;
. R no stones; - very few.roots; slightly moist.

Under the ffée to excessive drainage ébnditions resulting from the very
iight textgre‘it'is.unusual to find more than an inch or two of surface organic
accumﬁl;%;on. Afﬁé uncultivated soil i's iﬁ%afiably heavily leached and as
the very high sand.fraction (over 30 per cent) is composed mainly of quartz,_:
the résﬁl%ént podéoiic profile usually shows a prominent bleached A, horizon.
The : dark brown strongly iron-humus cemented B horizon (the "Moray pan") is
a featufé of the Boyndie series and togeéher with the similar indurated horizon
of the Corby series has & well-deserved notoriety ainong farmers. hen soils
of this series have been cultivated for a long time deep S horizons have been
developed,’12-inches being common and 18 to 20 inches not infrequent. ~Much
of the series has, however, been taken in from heathland in relatively recent
times and the S horizon then consists of an 8 to 10 inches plough-layer
usually low in organic matter. Newly ploughed fields often show bright
yellow-brown patches where the plough has reached the B horizon, indicating
a variation in topsoil depth which may be due in part to the tendency of the
sand to blow in a dry spring.

Analyses Nos. 23, 24 and 26 demonstrate the improvement resulting from
cultivation and the application of fertilizers, particularly in the figures .
for: pH; exchangeable potassium and readily soluble phosphate. They also
stress the need for regular applications of lime and the incorporation of .

more organic matter in the topsoil. -



38,

., Anniston Series
Patches of the iméerfectly drained Ahniston series occur throughout the
Boyndie séries on footsiopes and small flats which are not often of sufficient
area to show on the one inch map. The example quoted is from a hollow in a
moundy district, at an elevation of 150 feet. The field has long been cul-
tivéted and was carrying third year pasture at the time of sampling.

(Analysis No. 25).

Profile Description

Horizon  Depth

S 0 - 9 in. Dark brown loamy sand; weak cloddy structure; Ilow
organic matter; a few small well-rounded pebbles;
roots plentiful; earthworms scarce;. moist; sharp
change to : '

- Ay 9 -~ 17 in.  Dark brown loamy sand with bleached quartz grains;
moderate organic matter; occasional small pebbles;
roots plentiful; earthworms scarce; slightly moist;
merging into

B, ~B, 17 - 25 in. Dark reddish brown loamy sand; weakly compacted;
much diffuse humus staining; roots common; slightly
moist; merging into

B, 25 « 40 in. Yellowish brown sand; very weakly cloddy; some organic
- matter down root chamnels; slightly moist; merging
into
Bs 40 - L4 in, Light yellowish brown sand; compact but single-grain:

occasional thin bands of iron deposition following
bedding planes; moist; merging into

C 4y in, +' Light browﬁ coarse sand; single-grain; moist°

| xThe boundary at 9 inchés marks the depth of ploughing, but the. surface
horiééh differs little from the next and thg organic content, though low,

is considerably higher than in the S horizon pf the cor;esponding freely
draiﬁéd soil. The dark humus-iron stained B horizon.is much less cemented
than in the Béyndie series and completely 1acks the crisp,.angular fracture.

Dallachy and Ballindarg Series

Soils of the Dallachy and Ballindarg series occur in narrow .chamnels
and other concave sites throughout the area of the Association; they are
nowhere of any.great extent. The poor drainage is the result of a high
water-table sometimes caused by hold-up of the water by underlying till as
in the vicinity of Muirton, but more often due to the lack of adequate outfall.
In winter, following heavy rain or the melting of snow, the water-table may
reach the surface and pools of standing water are often seen in areas of the

Ballindarg series. Artificial drainage can improve the Dallachy soils

&
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sufficientlyvﬁo permit cultivation; the mqrezpoorly &rainea_sites'ﬁend to 5e
swampy, with soﬁe alluvial QeQOSit;onvaﬁd‘usually some develéémeht of a peaty
surface layer, | | ﬁ
A typical Ballindarg soil is described from the edge of a depression -
which is too wet to plough and supports only poor pasture with much Holcus
and Ranunculus (Analysis No. 30).

Profile Description

Horizon  Depth

S .0 - .11 in. Very dark brown (1OYR2/2) leoamy sand; weak cloddy
structure; high organic matter; roots plentiful;
no stones;rAygry_moist; sharp change to

A 11 - 16 in.  Black (5YR2/1) amorphous loamy peat.

Bg 16 - 26 in. Pale brown (10YR6/3) sand; structureless; a few
thin horizontzal lines of humus concentration; a few
fine roots; wet; rusty mottling along old root
channels; sharp change to ‘

Cg 26 in. + Very dark grey (5Y4/1) sand; massive; wet; some
old decomposed roots.

The sand in the surface horizon is alluvial, probably down-wash from the
ad jacent slope. The Dallachy profile has no peat although it may have a
highly organic S horizon, and the dark gra& or blue-grey colour in the Cg
horizon, denoting waterlogged conditions, may not be present within normal

profile depth.

Cofby Association

Distribution. Soils of the Corby Association are widely distributed

thfbdéhout~th@vgr§a Qf_ﬁhe map. In the eastern part they occur on the broad
i "‘"4.:"{;’ Yo

upper terraces of the';iQéryspey.from Balnacoul Wocd to the Hill of Gariouth,
in the Gordon Castle policies and around Bogmuir and Dallachy, with smaller
spreads above Farnachty and near Arradoul. They are also found extensively

in the moundy area of gravel moraine east of Loch na Bo and at the eastern

‘end. of the lionaughty ridge around Miltonduff. At the western end of the

sheet another wide area occupies the ground petween the Wood of Alves,
Moraysceirn and Scotsburn. Smaller patches-of Corby soils may be found any-
where within the areas of the Boyndie Association, usﬁally on isolated gravel
rmounds. The total area of Corby Association soils is just over 7.5 square

miless .
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Parent Material. The Corby parent material is well-sorted, stratified

gravel deposited by melt-water at the close of the glacial period. The

stones are well-rounded, 1 to 3 inches in diameter, composed dominantly of
quartzite, quartz-schist, gneiss and granite. Layers and seams of coarse

sand are frequently interbedded. The spreads may occur as relatively flat
upper terraces, well above the present river flood-plain, or as moundy morainic
deposits. In the latter case the gravel may be less well sorted and the
bedding less distinct.

Soils. The coarse texture of the parent material together with the moundy or
undulating topography result in ths dominance of the freely-drained Corby
series. Much of it is uncultivated when the profile is that of a peaty podzol
with a well-developed A, horizon. A thin iron pan does occur in places but
more commonly a zone of humus-iron concentration marks the top of the B
horizon. In this area the imperfectly drained Leys series is normally cul-
tivated., It retains the main features of the freely drained series, but
frequently a deep S horizon has been developed. The poorly drained kulloch
series and very poorly drained Mundurno series are limited to a few small
depressions where the drainage is affected by the local water-table. They
have been classed as non-calcareous gley and peaty gley respectively.

Series.

Corby Series

The semi-natural vegetation is Calluna heath with scattered conifers and
occasional gorse and broom. The site of the following profile was near the
top of a mound formerly carrying Scots pirebut now under birch scrub and
heather. The average annual rainfall is less than 30 inches (Analysis No.33).

Profile Description

Horizon  Depth

by 0 - 2 in., Variable; patchy; fibrous mor humus and mixed
bleached sand and humus frequent. Calluna roots and
some old pine roots; sharp change to

Ay 2 - 15 in,  Grey-brown (7.5YR5/2) bleached gravelly sand; slightly
humus stained; many fine roots; sharp but wavy
boundary with humnus concentration at base.

B, 15 - 16 in,  Dark reddish brown (5YR2/2) humus-iron pan; crisp
fracture; clear change to

By 16 - 30 in. Strong brown (7.5YR5/8) gravelly, coarse sand; strongly
indurated; stones up to 6 in. diameter, well rounded;
wavy boundary, parallel to base of A,.

(4]
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Profile Description (contd.)

Horizon Depth

By 30 -~ 36 in, Strong brown (7.5YR5/6) as above with decreasing iron
staining; sharp change to

36 - 39 in, Current-bedded ‘coarse sond.

.C. 39 in. + Yellowish brovwn (1OYR5/4) gravel flner than above;
loose, moist,

The main features of the free;y drained profile are the induration of the
B, horlzon a8 well as the By, +the sharp change inthe C horizon to loose
gravel, and the veriation in thickness. of the horizons. “'Thisrvariation is
related to some extent to the topography, shallow profiles commonly occurring
on the suﬁmits of mounds. The 4, horizon frequently dipe sherply possibly
where a former tree root penetrated. The B, horizon may be quite strongly

cemented and breaks into crisp, angular blocks. The B, tends to be of

uniform thickness but varies in depth following the convolutions of the base

of the 45. The induration does not appear to impede the drainage.-
The river terrace gravels have generally a smooth to gently undulating
topography which encourages cultivation. Where a reasonable depth of S

horizon has been developed the soil is quite good agrlculturally although much

depends on regular rainfall and absence of spells of drought.

The areas of moundy topography are better suited to forestry and consid-
erable areas have oeen planted to Scots piﬁe which is well adapted to the
Corby.soil,

The imbedence in this series is usually due to poor external drainage
from the site but this_ie frequently an advantagejat Garrowslack the
impedence is ceusedaoy_compeot till underlying the gravel. Deep topsoils
have been de&eloped in many places although otherwise the profile is
similar to that of the Corby series. The compaction of the B .horizon is

usually less intense, but the humus stained B, is commonly thicker.  Slight

ifon mottling is present in the By and C horizons.

Mulloch and Mundurno Series -
The poorly and very poorly drained soils are scarce-as would beexpected
with such a coarse~textured parent material. They are found in depressions

or hollows among the mounds where the water-table is near the surface for

much of the time. Artificial drainage and the removal of peet has produced
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some of the Mulloch solls, as, there is_usually_a very sharp change from free

drainage to very poor drainage. Under natural conditions the peaty gley is

" the normal soil, and unless the drainage is maintained and the areas cultivated

regularly they rapidly revert to a swampy state.

Carden Association

Distribution, Soils.of this Association are found in the western part of

the sheet at all 1evels Up to 150 feet. They occur rather petohily on some

.“of the hlgher mounds and low ridges, notably at'Wester Alves, Hillhead and
Carden Wlth smaller areas near Burgle and Hempriggs, and at Kintrae, Rosehaugh
.and Kaim, occupylng a total area of just over 2 square miles.

Parent Materlal. The parent material of the Carden Association 1s”a lacustrine

dep051t of reddlsh 81lty clay, well—bedded, with occasional thin lqyers of

coarser materlal. I 5 dlstrlbutlon suggests that it may have been more

_ extenslve at one tlme and subsequently been eroded, but the silt is more
_.probably part of the late—glaolal outwash deposits and represents a period of
Mmstlll—water deposlulon during a temporary halt in the Westward retreat of the
ice. It is nowhere very thick and has been seen dlreotly over1y1ng till (of.
”AnalyslsﬂNo. 22) and interbedded with the sand of the Boyndle Assoolatlon
(_of‘. Analysis No. 28). Fine silt bands are not uncommon in the fluv:.o—
‘glacial sand, particularly in the.western half of %he sheet, and rheyfhave
been noted as far to the east as Troves and Maverston. | )

Series.

Carden Series

The undulating natnre of the topography where the Carden'soils ooour
prorides reasonable slopes which, coupled ﬁith the low rainfall, result in
the dominance‘of the imperfectly dreined series, despite the fine texture of
the parent material. Small patches of‘poor drainage do ocour, but the
imperfectly dralned Carden Serles is the only one shown on the onc-inch map.
It is described as a brown forest s011 with slight gleying in the B and C

horizons. All Carden soils are cultivated and prov1de excellent arable land.

Proflle Descrlptlon

The follOW1ng oroflle is from a fleld of thlrd year grass, at a height

of 120 feet, near the top of a gentle slope. | (Analy51s No. 21)

&
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Profile Description (contd.)

Horizon  Depth

S 0 - 12 in.  Brown (7.5YRL/2) loam; medium angular blocky structure;
friable to good crumb; medium organic matter; . very
few small rounded pebbles; frequent roots; moist;
very sharp change to

B(g) 12 - 4O in. Reddish brown (5YR5/3) and brown (10YR5/3) silty
clay; coarse prismatic structure; frequent roots
down worm tracks and structure cracks; moist; .
diffuse fine rusty mottling; slightly gleyed structure
faces; merging into

c(g) 40 in. + Reddish brown (5YR4/3) clay; more massive than above;

v moist; slight fine grey and ochreous mottling with
some black staining along fine rootlet channels.

The surface horizon has a relatively high sand content probably due to
the addition of blown sand from the west, althoﬁgh in some parts a thin
superficial deposit of sand may have been incorporated by»ploughing, Some
variation in topsoil texture has been permitted in the mapping but the under-
lying material is notably uniform, with its lacustrine origin reflected in
the high proportion of silt throughout the profile. A well-defined pris-
matic structure and diffuse, fine, grey and ochreous mottling are the outstand-
ing features of the subsoil. High exchangeable calcium figures and almost

complete base saturation distinguish the Carden soils from all the neighbour-

ing soils except those of the comparable Duffus fssociation.

Duffus Association

Distribution. The soils of the Duffus Association are located around the

margin of the "greatérJ Loch Spynie. They occur up to 50 feef aﬁbve'the-f
central part of the basin which was finally drained less thén 150 years &ago,
and have been traced to the farthest extent of fhe former loch at Bridgend,
Kaim énd Qrchafdfield. Typical areas may be seen at Rpthili$; 01d. Duffus
and Kintrae. The total area occupied by the Associatioﬁ is just over 2

square milés, all of which lies between the 25 and 27.5 inch isohyets on

the annual rainfall map.

Parent ilaterial. A’iacustrine silty clay forms the parent material of the

Duffus soils. It represents the sediments in the extensive stretch of water
which occupied the Laich of Horay prior to the post-glacial uplift. In the
Later stages this water would have been of the nature of a lagoon and some

of the deposits resemble the carse clays found in other parts of Scotland.
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Typically.the deposit contains LO0-50 per cent clay with 30-40 per cent silt,
though‘%hg}e is some slight variation and occasionally the silt exceeds the
clay. Inevitably ;n such an area there is some interbedding of sand and *

silt with the clay, and in places a thin superficial layer of more recent

s

alluvium. * In addition, the blown sand which has contaminated much of the
lowland of Moray, haé had a consiaerable infldence on certain areas of the
Duffus soils, where it has now been incorporated in the topsoil by cultiv-
atioﬁ. The cléy is always calcareous at slight depth and frequently through-
~out the profile.

§g§l§; The soils of the Duffus Aséociation are recognised to be among the
most productive in the area. The dominance of poor drainage is as much
due’ to the almost level topography and low elevation as to the heavy texture.
The timing of cultivation is important and although drying out is a danger
tbﬁérbps the rainfall is generall&~well enough distributed throughout the year
tohprevent serious trouble. This poorly drained soil has been mapped as a
calcareous gléy. An imperfectly drained soil occurs on the slightly higher -
ground surrounding the central low-lying area, and on several low rises.

It tends to have a lighter-texturéd surfape horizon and provides excellent 3
arable land. It has been giéssifiéd as:é'5£oWn forest-soil of high base

‘status With,gleyed B and C horizons. |

Kintrae Series

A The following profile is from a very gentle slope on one of the low
undu;at}oﬁs yypicél of the area. Thé altitude is oﬁly 30 feet above sea
level and the.drainage is nearer the wet end of the imperfect class. At
the time of sampligg the vegetation was second-year grass dominated by

cocksfoot, rye-grass and white clover. (Analysis No. 35). h

Profile Description

Horizon Depth

2

s 0~ 11 in, Dark brown (7.5YR3/2) loam; medium sub-angular
' '~ blocky structure; - medium organic matter; very
few small rounded stones; frequent roots;
moist; no mottling; . sharp change to

i

Bg 11 - 27 in.  Dark grey (10YRL/1) clay; strong, coarse prismatic
structure - sharp angled prisms breaking to large
angular blocks; abundant fine root chamnels giving
porcus appearance in cross section; some S horizon
material down worm tracks and larger root channels.
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Profile Description (contd.)

Horizon  Depth

Bg 11 ~ 27 in, a few small pebbles; frequent roots mainly in
structure cracks; moist; profuse fine bluish-grey
and rusty mottling, latter often concentrated round
root channels; irregular boundary; merging into

Bg 27 - 42 in.  Dark grey-brown (10YRL/2) clay; prismatic structure

: less pronounced, and units more massive; numerous

- fine roots; moist; diffuse fine mottling with less
blue grey; fine iron deposition round some of the
root channels; some large, almost concretionary
ochreous mottles; merging into

Cg = 42 - 78 in. Dark grey-browm (1OYRA/H.5) clay; prismatic structure

. fades to massive; many fine former rootlet channels;
no roots; diffuse grey mottling throughout; moist.

The loam surface horizon illustrates the. effect of the addition of blown
sand and its benefit to the scil for agriculture. This S horizon may in
places be quite deep but elsewhere thins out so'that the clay is at the
surface, but commonly it is about 12 inches deep. The underlying sediments
contain around 50 per cent clays and have a strong prismatic structure, very
- well defined in the upper part but fading with depth. Diffuse fine grey and
red~brown mottling is common throughout, giving a variegated appeéfance to
cross sections of the siructure units. Abundant fine pores attributed to
former fine roots, persist ﬁp a depth of 42 inches.

The high base status of the Iintrae series is shown by the pH values
which rise steadily down the profile to over 845 at 48 inches where the
clay is distinctly calcareous. Other exchangeable bases also Show high
values; and while the total phosphate is fairly low, the readily soluble

phosphate tends to be high, especially in the B horizon. o R

Duffus Series

The +typical soil of this series is represented by a profile from an
arable field at the low elevation of 11 feet in the central part of the
baesine  The vegetation was two year old grass with abundant white clover
(Analysis Noe 36).

Profile Description

Horizen  Depth

) 0 - 9 in. Very dark grey-brown (10YR3/2) clay; medium
angular blocky structure; medium organic matter;
very occasional small pebbles; frequent roots;
slightly calcareous; moist; sharp change to



L6.

. [

| .:Profile Description (contd.)
Horizon - Depth o .

: Bg‘:  9"~ 39 in. . Brown (7.5YRk/2) clay; coarse prismatic structure;

T R fairly porcus; - low organic matter; very occasional
smell pebbles; roots common to 21 ins. - below that
wainly bonfined to earthworm tracks; no visible
calcium carbonate but brisk effervescence with dilute
hydrochloric reid; some diffuse ochreous mottling
with formation of iron "drainpipes" around root
channels below .22 in.; faces of structure units grey;
‘some slight manganese staining on bedding planes of
siltier bands; moist; clear change to

Cg 39 in. + Darkngrey to dark grey-brown (10¥Rh/ﬁ.5) clay with

. . some 8ilt bands and irregular silty masses; . coarse
prismetic structure; plastic; wet; pale ochreous
coloration around "drainpipes"; calcareous.

The mechanical analysis shows sonme varistion of the sand, silt and clay
. proportions of the Qifferent horizons. Uhe surface horizon again has:the
highest proportion of sand althﬁﬁgh'%he fiéure is approximately half that of
. the corresponding Kintrae.soiln | The Bg‘harizon silt exceeds clay and reaches
‘the high figure of 50 per cent. The stiucture of the topsoil is most. pro-
nounced; on drying out after culbivation it teénds to break Up: into sharp
angled cubes, and wide stfﬁcfﬁré cfaoks are a common feature during a dry
spell, even in Well—established grassland. The s{rong prismatic structure
persists well into the Og horizon fading only when the water table level is
~ approached. The presence of iron tubes around root channels below 22 inches
indicates the lowering of this level effected by artificial drainage.

Cheizically, the outstanding feature of the Duffus series is its -

alkalinity and the occurrence of célecium carbonate throughout the profile.

1h

-

[



(k1Y

&

"N

o

47.
Immature Soils

Alluvium

e a s o = 2

R A

Distribution. Soils on recent alluvium are widely distributed throughout

the area of the map and account For more than one-fifth of the total area.

The widest spreads are found on the lower terraces and present flood plains

.'of the rivers Spey and Lossie, notably at Dipple, Dallachy, ilanbeen, Barmuckity

and Calcots: other extensive spreads occupy former lacustrine areas as in the
central part of the Spynie basin, between wilton Brodie and Kinloss, and in
the losstowie valley from Aldroughty to Alves. Smaller spreads occur along
the courses of many of the smaller streams particularly where there is a change
of sloﬁe as they reach the coastal plains. tood examples of thié ey be seen
at Tynet, Ceirnfield and Inchgower in the eastern part of the sheet.  The

ﬁopography is génerally level or very gently undulating.

Parent Material. The parent material is the most recent of the water-sorted

superficial deposits. = Deposition may still take place in those parts of the

river flood plains which are ¢ffected by periodic spates. Some of the lacust-

riﬁe‘deposits may have been exposed only when artificial drainage by the con-
struction of canals and ditches was éffected. The sediments are extremely
variable both vertically and laterally, all grades of texture from gravel 1o
clay being encountered. Sand is the dominant grade size though much of it

may be'fine, and layers of silt and silty clay are often interbedded. In

some areas bands of peat and, occasionally, of sheil marl indicate the changes

in conditions of sedimentetion which have taken place in post;glacial times.
Soils. Alluvial soils normally tend to be so variable in composition and to
show so little profile development that differentiation in the usuel way is
iméossibleu They are, however, of such an exteﬁt in this area that some
éttempt hés been made to distinguish the variations on a ﬂés;s of the texture
of the upper part of.ﬁhé'profile, and the'hydroldgic conditions. Four texture
classes are'fecognised, gravel, sand, loam and clay, togetherlwith those soils

having a highly organic surface horizon. The coarser textured solls can be

:quite freely drained, although impedence may sometimes be caused by bands of

fine-textured material in the sequence. Tn the lacustrine areas the nature
of the site is such that the external drainage is poor and the soils frequently
are water-logged if not flooded during spells of heavy rainfall. The water

table is rarely fer below the surface on the lower river terraces and, of
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course, is liabie to considerable fluctuation.

Series. Eleven different categories have been separated on the basis of
texture and drainage: Of these only the gravelly @nd sandy soils are reason-
ably well drained éithough much of the loam category has been mapped as
imperfectly drained. The finer textured soils are always poorly drained,

but areas of poor and very poor drasinage occur in all grades except gravel
which is rarely found in depressed sites although it may underlie some of the
finer material. Soils with peaty surface layers are not extensive, being |
restricted to forwerly ponded areas. Following artificial drainage they have
usually been cultivated with the produétion of a highly organic peaty loam
topsoil. It is impossible to give a generalised description of the alluvial
pfofile, but the selection of individual profile descriptions given below will
serve to illustrate the range of variation.

Sandy loam - Imperfectly drained.

This profile is from a field in second year pasture on the flood plain
of the river Lossie at an elevation of 412 feet above sea~level. The sediments

of the lower part of the profile may be estuarine (Analysis No. 39. ).

ay

Profile Description

Depth
0 -« 10 in. Dark brown (10YR 4/3) sandy loam; cloddy; medium organic
matter; no stones; roots frequent; many earthworms;
sharp change to S
10 -« 15 in. Dark greymbrbwn (10YR 4/4) loemy fine sand; weakly cloddy;
no stones; roots frequent especially in worm tracks;
frequent medium strong rusty mottles; sharp change to
15 - 35 in. Light yellowish brown (10YR 5/2) interbedded fine sand and
B sand; single grain; low organic matter; strong rusty
mottling; sharp change to ‘ '
35 ~ 44 in. Olive-grey (5YR 4/3) and dark grey-brown (10YR 4/2)
* alternating bands of sand and peaty silt; compact; no
roots or stones; very moist; sharp change to
4 in, + Pale brown  (10YR 6/3) scnd with plaht reuains in upper few

inches; wet.

-

The upper deposits appear to be ooﬁparatively recent, and it seems likely

that until the river was confined by banking the area would have been flooded

i

fairly regularly. The alternations of fine and coarse layers, and the peaty
bands suggests periods of stagnation and periodic flooding. The soil provides

-excellent arable land when the water table depth is controlled.
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Sandy loam - Poorly drained.

The profilewhere is described from a site not far:from the previous: one,

16 - 26 in.

26 in. +

again from an arable field, but in a slight depression *(Analysis No: 42, ).

E?inlé Description

Dark brown (7.5YR 5/2) fine sandy loam; c¢loddy but
friable to good crumb; medium organic matter; frequent
roots; faint rusty mottling along root channels; slight
grey1n5 of structure faces; clear change to .

Dark brown (10YR 4/3) silty fine sandy loam; much reddish
brown rusty mottiing, and grey gleying; no stones;
abundant fine roots sharp change to

Purplish brown sedge peat
Grey and grey-brown (2.5Y 5/0 - 5/2) coarse sand; a few

pale rusty and humus stains; some concentrations of
iron in tubes arcund root channels; massive; very moist.

The soil herc¢ is capable of prdducing good crops providing there is no

prolonbed perlod of heavy rulnfall durlng the growing season.

Loam - Poorly drained.

This profile is from a flat fleld in first year pasture in the central

- ,part of the Spynie b351n, at the low elevation of 10 feeu above sea-level

(Anelysis No, 38, ).

Depth

0 - 10 in.
10 - 12 in.
12 = 14 in.
14 - 18 in.
18 - 20 in.
20 - 3k in,
3h in, +

Profile Description

Very dark grey-brown (1OYR*3/2) loam;- " cloddy, breaking
to medium sub-angular blocky; medium organic matter; no
stones; abundant roots; moist; oc¢casional fine rusty
mottles; slight greying.of structure faces; sharp change
to

Light brown-grey (10YR 6/2) sand; weakly cloddy; low
organlo matter; no stones; frequent roots; .moist;
stony brown (5 YR 5/8) medium nottllng, very sharp but
irregular boundany

Pinkish-white (5YR 8/2) irregular band of chalky marl
occasional roots; S horizon material in worm channels,

. occasional small intact snail shells; some fine yellow-

brown mottllng, moist; sharp change to

" Weak red (2 5YR 4/2) peaty marl, lamlnated roots common;

abundant shell fragments; moist; merging into

Weak red (2.5YR 4/3) mainly clay; root channels with grey
core and surrounding concentric zones of varying iron
concentration; clear change to

Weak red (2.5YR L/2) sandy clay and sand interbedded;
dark yellow-brown mottling more frequenu in sandy layers;
wet; merging into-

Weak red (2.5YR 4/2) fine sand with prominent iron tubes.
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The vegetable remains in the peat consisted mainly of Phragmites leaves.
The snail shells which are commonly intact in the marl are zbout % inch

" diameter. Marl similar to this deposit occurs in several localities in. the

£
‘ared of the sheet, notably at Gilston, Waterton and Wards of Alves. Sich
deposits were at one time excavated to provide agricultural lime but they are .
nowhere thick or extensive enough for large scale operations.
. - Clay loam - Poorly drained.
. This s0il represents the fine textured lacustrine alluvium and closely
resembles the material on which the Duffus soils are developed. Its position
in relation to the Duffus clay and to the other alluvium does,.however, indicate
its more recent deposition. The site is again practically level and at a
very low elevation, in a field of young pasture, (Analysis No. 40. ).
Profile Description
‘Depth
0~ 9 in. Grey-brown (7.5YR 3/3) clay loam; medium sub-angular
blocky; small well-rounded pebbles very occasional - roots
plentiful; moist; sharp change to
9 - 23 in. Reddish brown to dull brown clay with pockets znd bands .
of clay loam; strong coarse prismatic structure; low )
.organic matter; few roots concentrated on urism interfaces;
s8light yellow brown mottling; moist; merging into
‘ - §
23 in. + As above with bands of silt more common; no mottling; -

very moist.
This soil is always cultivated, its high natural fertility producing good

crops and permitting such crops as wheat and beans to be grown.

Peaty loam - Very poorly drained.

Very poorly drained soils such 28 this are found in depressions in the

wider alluvial flats. The vegetation is long ley pasture with a good deal of

Juncus effusus and Holcus lanatus present. (Analysis No. 44.).

Profile Description.

Depth

0 - 12 in. Very dark browm (10YR 2/2) peaty loam; weak cloddy structure;

- - " high organic matter; frequent roots; wet; sharp change to

12 « 14 in. ' Darklreddish>bréwn (5YR 2/2) amorphous peat; sharp change to

14 - 22 in. Grey-brown (2.5Y 5/2) sand; structureless; brown humus T

© staining ond light brown iron mottling; several small
rounded pebbles; wet; clear change to
22 in. + . Grey (2.5Y 5/0) ‘sand; massive; some soft iron tubes ¥

around root channels and other rusty mottles; frequent
fossil roots; wet; water at 25 inches.

This is typical of the cultivated peaty toﬁpéd profile which would require

to be better drained before it could be brought into the normal rotation.
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Raised Beach Deposits.

Distribution. Soil series on this parent material have been mapped on certain

sections of the extensive raised beaches where there has been little or no

accretion by blown sand or alluvial deposition since their uplift. The areas

_are (1) north of Kinloss, (2) a narrow belt egtending from Muirhead by Rosevalley

~ to Roseisle, (3) between Drainie and the Stotfield Links, (4) on both sides of

’

the main road from Spynie to Lossiemouth, (5) around Inchbroom and (6) north
and west of Innes House, amounting in all to just over 6 square miles. The
smooth, almost level topography of these areas has been talken advantage of for
the construction of airfields at Kinloss, Lossiemouth and Milltown.

Parent Material. iiixed beach sediments, often of the nature of estuarine or

lagoonal deposits, form the parent material of these soils. Although bands
and lenses of fine gravel, silt.and 8ilty clay do occur, various grades of
sand make up by far the greater part. of the deposi‘ﬁéo In a few localities

thin 1ayers of peat and dark grey humose silt may be found and several beds

" with marine shells were noted. Some parts of the beaches are eroded and

~ planed off.fluvio-glacial deposits and there the material is re-sorted rather

than deposited sand. It is often diffisult to make a distinction between
raised beach deposits and alluviwa, but in general the latter has a higher
content of fine material and it can be reiated to a more recent source such

as .a flooding river or drained lake; It often happens that a varying thickness

of recent alluvium is found to overlie deposits directly comparable to those

of the raised beaches.

(]

Soils.  Apart froam the developuent of an 5 horizon as & result of cultivation,
the soils show 1little horizon differenfiation other than that due to variations
in texture, and they have therefpre been placed in the imnature category.
Imperfectly drained and poorly drained series have been distinguished, however.
Although the parent material is normally highly permeable fhe.soils areirarely
freely drained. AThis is due to a high water table and podf }ﬁn~off from the
areas despite artificial drainage by tile drains and deep open ditches. The
average height above sea~level is less than 20 feet and it is difficult’t§ get

adequate gradients for the drains.. The presence of éilty bands tends to impede

“the free flow of water down the profile and in winter it is not uncommon to see

standing water in some of the fields. Resort has had to be made to pumping in

the Wdfst‘parts of the airfields.
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Series o
Imperfectly drained.

The following profile is from a level field of two year old pasture at an
elevation of 26 feet, in the narrow strait between Roseisle ahd Buthill ©

(Analysis No. 43, ).

]

Profile Description.

Depth
0 - 8 in. Dark brown (7.5YR 3/2) loamy sand; very weak cloddy structure;

medium organic matter; no stones; frequent roots; no worms;
moist; sharp change to -

8 - 22 in. L%ght yellow-brown (10YR 6/4) sand; very weakly cloddy;
very low organic matter; no stones; few roots, limited to
top few inches; moist; some distinct iron mottling
(7.5YR 5/8) tending to vertical streaks; merging into

22 -~ 38 in. Brown (10YR 5/3) and dark grey-brown (2.5Y 4/2) sand; slightly
coherent; no stones or roots; wet; a few fine iron mottles
near top of horizon; colour becomes darker with depth; very
sharp change to _

38 - 56 in, Very dark brown (10YR 2/2) fen peat with fragﬁents-of birch
wood.,

56 in. + _ Grey, wet sand.

The water-table stood at 33 inches when this profile was sampled (September).
The thickness of the peat layer is unusual, although peat bands are not uncommon §
in these deposits. The almost complete absence of clay and silt, together

with the low values of:plant nutrients shown by analysis, suggests that this

soil is of low agricultural value, but in other areaé.where a good topsoil has

been built up, satisfactory yields can be obtained.

Poorly Drained.

The profile described below is from a level site just east of the Spynie-
Lossiemouth road in a field of old pasture. The elevation 1is 13.feet above
sea=level. (Analysis No. Lh.).

Profile Description.

.. Depth 4
0~ 9 in. Grey-brown (2.5YR 5/2) loamy sand with high'fine sand content; ¥
h weakly cloddy; rather low organic matter; no stones; earth-
worms common; roots abundant; moist; sharp change to
9 - 20 in. Light yellow-brown (10YR 6/4) sand; very weakly cloddy; ¥

moist; = low organic matter and few roots except down frequent
worit tracks; much fine ochreous mottling, increasing in
lower part of horizon and tending to become redder and almost
concretionary at base; clear change to
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Depth
20 - 28 in.

268 - B5 in.

55 in. +

55.
Profile Description (contd.)

Grey-brown (2.5Y 5/2)iloamy fine sand; weakly cloddy; low
organic matter; no stones; slightly moist; mottling limited
to concentric deposition round old root channels forming

"drainpipes" }-3 inch in diameter; clear change to

Pale brown (10YR 6/3) sand; very weakly cloddy; no stones or °
roots; slightly wet; blotchy, bright ochreous mottling in
top 10 inches decreasing in intensity and frequency downwards;
fragments of peat throughout; sharp change to '

Grey (7.5YR 5/0) wet sand.

Although the mechanical analysis shows a very high sand fraction_thrqughqut,

there is some banding due to veriation in the grade of the sand par’c:i._cles_°

The higher, but still low, values for exchangeable basis, pH .and phosphate

compared to the previous profile probably reflect longer and better agricultural

management  and fertilizer treatment.
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Distribution. Link soils have been mapped on the narrow strip of the

lowest raised beach which follows the coastline from Buckie to Speymouth;
on parts of the similar strip between Kingston and Lossiemouth and west of

the Branderburgh headland to Covesea; on an area of higher ground-east of

e

Hopeman, and on the % mile wide belt bordering Burghead Bay. ' The total area
is.jusf under 8 square miles. The topography is, in general, level with
sometimes 1§W undulations énd mouﬁds (0ld dunes) and occesional low ridges.
Eds{Aof.L§ssiemoﬁth’storm beach ridges are a conspicuous feature.

'Parent Material. The parent material is raised beach sand often with

interbedded bands of shingle and almost always covered by a later addition
of blown sand. A fringe of sand dunes frequently occurs along the seaward
.é&gé, But unleés they have been stabilised by a closed vegetation cover, the
duneg haﬁe béen separated from the Links areas. iluch of the higher ground west
Aof Covesea 1iéh£hougé andito thé east ofAHopeman has at some time been in-
undated by blown Sand and“now has soils comparable fo those of tﬁé low beaches.
Soils. The soils are very light textured andjabminantly freély‘tbuéxcessively
drained. The profile occasionally has the characteristics of a very weakly
developed podzol but more commonly shows only a‘few inches of dark grey-brown
loamy sand with a very weak blocky structure, over pale yellow-brown single-
grain sand., Thin buried A horizons are common in the upper part of the
profile.

Poorly drained soils have been mazpped in three small depressed areas
where the water table is near the surface.

Gorse scrub is a festure of the vegetation, particularly west of
Lossiemouths  Elsewhere heath dominated by Calluna is the commonest type,
with patches of acid grassland. Near the étill active dunes Ammophila
mey be abundant. When mown and properly maintained the vegetation can be

developed into a close sward ideally suited to the construction of golf courses,

=

as at Stotflield and Spey Bay. Links soils have also proved to be adaptable

to forestry and extensive plantations of Scots pine have been established

[

by the Forestry Commission on the Innes Links and west of Roseisle.
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Saltings.

A small area in the south-east corner of Findhorn Bay near Kinloss has
been mapped as saltings. This i§uth¢ term applied to land bordering estuaries
which is not covered by ordinary fi&és, but which may be submerged periodically
by high spring tides and is always influenced by a high salt or brédkish water
table.r The material is dominantly reaw sand, sometimes with a superficial layer
of silty mud, particularly in the mershy patches. The halophytic vegetation

includes Triglochin maritima, Cochlearia officinalis, Glaux maritima, Plantago

maritima and Armeria maritima.
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Slelotal Soils.

Storm Beach Shingle.

The post-glacial uplift of the land sufface left an emergent coastline
which lent itself readily to the formation of shingle bars and spits by
coastal currents and wave-action. Thé repidly-flowing river Spey brought
down an ample supply of material for the purpose and the gap between the
Binn Hill and the Branderburgh headland was almost completely closed. As
the uplift continued a succession of shingle ridges was formed at the
retreating strand-line on the exposed beach; particularly good examples
of these may be seen south-east of Lossiemouth. Iluch of the shingle was
subsequently covered by blown sand, but extensive spreads, consisting of
little more than rounded cobbles of quartzite, quart-schist, granite and
gneiss, remain at Sunbank, Caysbriggs and west of Kingston. It is these
areas, amounting to 1.4 square miles, that have been mepped as storm beach
shingle.

The shingle has been quarried for road metal and for the construction
of airfield runways and sections show sand and coarse sand interbedded with
it. Where there is a 1itt@e interstitial sand in the top layers a sparse
vegetation of gorse and hezther has gained a hold despite the excessively
free drainage, and several plantations of Scots pine have been established
with moderate success presumably because tap roots can reach the water table.
The resulting soil profile has 2 or 3 inches of raw humus, derived from pine
needles and mosses, over & 6 inch A; horizon consisting of rounded pebbles
with a little coarse sand and organic matter between them. Occasionally
an incipient B horizon is evident but the profile is normally of the A-C
type.

Dune Sand.

Most of the Links areas on the low coast have a fringe of sand dunes
along their seaward edge. They are particuvlarly well developed hetween
the mouth of the river Lossle and the Binn Hill, and south of Burghead where
they reach a height of over 50 feet and extend up to % a mile inland. Con~
sisting entirely of raw blown sand, and being only partly stebilised by a
thin vegetation cover, the dunes are always liable to erosion or modification

by wind action, and blow-outs occur frequently. There is normally no soil

4
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profile development though occasionally traces of a thin buried A horizon

‘

way be seen marking a temporery period of stability. - The drainage is

excessive.

The dominant species of the dune vegetation is Ammophila areneria
with, iﬁ”places, Elymus erenarius important as a fixing agent. Some
reasonébly-successful atténpty have been made to establish plantations of
Corsican pine on the dunes afier thatehing the more mobile areas'ﬁifh
brushwood.

Sendstone,

The ersd of slieletal solls mapped on Quarrywood Hill has a thin cover

of drift, sometiues of the nature of a very stony sandstone till, but more

of ten consis%ing”df little more than shattered sandstone debris.iﬁ'sitﬁgi
outcrops of the rock are frequent. Where there is sufficient fine matérial
among the rock fragments a sparse heath vegetation dominated by Calluna has
provided a layer of mor humus which sometimes overlies a podzolic profile
with a well-marked 4, horizon but ill-developed B horizonz. The typical
A-C profile of skeletal soils is equally cominon. The area shown as poorly

drained is & depression in the rock where seepage water collects. Here

the profile contains a thin iron pan, which occurs sometimes within the
solid rock. ‘"he A, horizon above it is invariebly strongly gleycd.

The Forestry Commission has acquired most of the ridge top area for

plantations of Scots pine, but some 15 acres are considered to be unplantable.

The narrov strip on the ridge from the Knock of Alves to Carden Hill is
less rocky but cutcrops of sandstone are again common end the solid roci is
geldom fer below the suriace,.

Organic Soils:

Besin Peat.

Small areas of basin peat occur whersver a depressed or ponded site

has resulted in the accumulation of drainage water with subsequent water-~

logged conditions. They are commonest in the western quarter of the sheet
with good examples at :iltonhill and Bruntland. iuch of the peat is of a

fen type and, when adequately drained, can be successfully cultivated,
A

particularly where there has been some addition of blown sand to the surface

layer.
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Hill Pe atm |
Hill peat is restricted to the high ground in the south eést corner of
the map where it occupies about 3 of a square mile on the slopeslof the Hill o

of Stonyslacksa It is never very thick, 1% to 3 feet being usual, and it

.

carries a vegeta%ion dominated by Calluna vulgaris with Trichophorum

caeébifbsum, Erioﬁhorum veginatum and Sphaghum Spp. common. The profile
under the hill peét normally has a prominent iron pan.

iixed Bottom Land.

Soils in the narrower stream courses and drainage channels have been
shoﬁn és"miiéd bdttom land.“ Included are the colluvial soils on the
sléping sides and the alluvial deposits in the bottom of the channel which

arevéehéféllyitoo complex and variable to be mapped separately.

=
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- IV. FORESTRY

The county of Moray is the most densely wooded of all the counties of
Scotland with over 20 per cent of the land area under trees. The proportion

is considerably less in the area of the map but although Lower koray is primarily

“a region of areble. farming a surprisingly large acreage is devoted to woodland.

In eddition to some extensive private plantations no fewer than four State Forests
1lie wholly or in part within the sheet. It may fairly be said that very little
land is wasted: practically ail but the nost unpropitious soils, when not
cultivated, have been planted.

Broad-~leaved trees, beech, oak, sycamore, lime, elm and ash, can and do
grow successfully on the better sites, but they are restricted mainly to policy
woods away from the coast where their main purpose is decoration or wind-protection.
Coniférs are better adapted to the dominantly light-textured and freely-drained
soils of the land available for planting and of these the native Scots pine is
by far the most extensively used.

-0f the Commiission owned plantations, Lossie Forest is almost entirely a
Scots pine project. This forest occupies nearly 2000 acres of the most recent
raised beach between the mouth of the river Lossie and the Binn Hill, the area
formerly knowr-as Innes Links. Althouéh much of this area consists of shingle
ridges overlain by a variable amount of blown sand the trees are growing remark-
ably well. A narrow stfip of Corsican pinse has been planted on the dunes along
the seaward edge and on the exposed face of the Binn Hill.

Roseisle Forest is situated .. the helt of similar land stretching westward
from Burghead., Scots pine is asgain thz dominant species used, but in this case
actual sand dunes are more extensive and in consequence & higher proportion of
Corsican pine has been planted, sometimes after the dunes have been thatched with

brushwood to stabilise the sand. The forest has been expanded from the links

" ¥o take in several adjacent fields on other raised beach deposits. It now

extends to just over 2000 acres.

AL Monaughty Forest conditions are entirely different. The- forest has been

-

established on the ridge from Miltonduff to Burgie, including Heldon Hill. The
elevation ranges from 200 to 700 feet, with some fairly steep slopes particularly
on the south side. Soils are meinly those of the Elgin series with sumaller
patches of the Rosebrae and Monesughty series. The till thins out towards the

crest of the ridge where, in places the soil is shallow and rocky. Species
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include Douglas fir, Scots pine, Sitka and Norway spruce and a high proportion
of Buropean and Japanese:larch. On the steeper south face hybrid larch,
Dougles fir, Corsican pine, Lodgepole pine and Abies grandis are used. Small
amounts of Thuja and Isuga have also been planted; This forest suffered com-
‘paratively little damage during the great gale of 1953. All species flourish
if selection for particular site has been correct, lonaughty Forest now includes
some 400 acres on Quarrywood Hill and 235 acres at Burgie, making a total of
well over 4000 acres.

Speymoutﬁ Foregt is the largest of the four with some 3000 of its 12,000
odd acres within the erea of the sheet. This acreage is made uvp of many small
plantations scattered throughout the region between the Hill of Maud and the
river Spey, together with those of Stynie; Castle Hill, Bilackdam and Poundlers
Woo&-wést of the river. | The woods which formed the policies of Gordon Castle
are included.and they contain some of the oldest and finest trees, notably at
Ordiga where the soils are mostly of the Elgin association. . 5cots pine, again
‘the dominant species, has been planted on the Tynet association soils of
Whiteash Hill after.ploughing, and at Dryburn, Auchenhalrig, Beldornie and
Gowktree, At Brbadley, Longhill and Spey Bay Links, Corsican pine has been
favoured.. West of the Spey the plantations, located on areas of the terrace
‘gravels formerly in woodland, are almost entirely of Scots pine with small
patches of Douglas fir. Other species include Sitka spruce at Ordiga and
Scabbed Hill, Japanese larch at Castle Hill and birch at Redmoss.  Hardwoods
are limited to the vicinity of Gordoen Castle and a few acres at Tulloch banks.

- Most of' the country residences and many of the farms have some trees around
.them; either for wind protection or ornament. Wind breaks in the form of
strips or small block plantations oif Scots pine are common everywhere, particul~
arly in areas of the Boyndie association where blowing of topsoil can be =
serious drawback to agriculture. . The main bulk of private woodland is, however,
controlled by the larger estates such as Sgafield, Innes and, Pitgaveny whére

hundreds of acres have been planted on lines similar to those of the Commission.

Ly
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V. AGRICULIURE
The agricultural eoonomy of the Northern Lowlands of Horay is based on
mixed farmlng, that is, cash cropping and the productlon of llvestock, with an

empha51s on the fattenlng of cattle. The climate and varlety of 5011 types

are such that most crops can be grown suocessfully in some parts and‘although

the produotivity rating of.the soils ranges from excellenf.lu theAcase of <the
Carden and Kintrae series and some of the alluvium;to very poor for the Worst
of.the Corby series, the region as a whole has a Eigh reputetlou for efficient
and sucoessful farming. H |

The size of the farms varies considerably with the majority”falling luto
eifher the'50 to 70 acre or-140 to 160 acre range. Small-holdiués.or crofts
are not common;‘being fouud only in a few areas of poorer quality land, generally

in groups; Isolated ones have tended to be absorbed in larger units. The

"
[N

post-war practice of the larger farms acquiring.adjacent holdings to be worked
as subsidierlesﬁor to be iuoorporafed iu the main ferus‘has resulted in the
formation of'severelvveryllerge unl{s exoeedlng 500 eores.

The steadlnvs are, in general, subsccntlally bullt, often so lucﬁ s0 that
fhej cannot ees1ly be adapted and modernised. They are well—equlpped although

in many cases eleotrioity has been provided only recently, and with the com-

pleulon of the Glen Latcerach dam the water supply is now more than adequate°

‘Stone dyxes, bu1lc of erratics cleared from the flelds, which are such a

feature of much of the north—east, are notably rare in Lower Moray. Excebt
uhen readily-querriﬂ.sandstone hes been.available, most>field.bouudaries are
marked by Wire fences. The area is well supplled Wlth 4005 roads and contains
the—maln railway line from-Aberdeen to Inverness so that *here are no problems
of transport or dlstrlbutlou;‘ | )

In an essentlally rural reglon the supply of snllled labour has always

been adequate whlle temporary labour is usually readlly avallable when re-

quired. COHLT&Cblng squads to handle such JObS as potato—llftlng, carrot-~

LR TS Y

pulllng and hoelng have proved very useful in recent years. The farms are,

of course, hlghly mechanlsed Vlth the towns of Elgin and Forres prov1d1ng a

good mdlntenence service for tracuors and machlnery°

A flve- or s1x—sh1ft cropping rotatlon is followed generally w1th
respectlvely two or three shlfcs in grass, the former belng more common on

-y N
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have been effective for a number of years but when a storm wrecked the
mill and machinery the project was abandgned;

In 1779 the loch was at its fullest, nearly 5 miles in length from
Westfield to Oakenhead, and in the bay of Balormie and farther west, over a
mile wide. It.coﬁered the lowland of Kintrae, the greater_part of Cfook~ |
muir and W@terymains, the lower land of Salterhill, Balormie and Ardivot,
part of Kinneddar and Qakenhead and the lower pérts.of Pitggveny, Spynie,
Myreside and Findressie. Towards the eastern end between Kinneddar and
Spynie a low island was at that time known as Fowl Inch on account of the
large number of water-birds which frequegi?ed‘it° At the western end
numerous small green islands or holmes were used for grazing, cattle being
ferried to them in the summer. __The totgl:area unde?lwater probably exceedf
ed 2500 acres. In that year a new drainage scheme.oﬂ a larger scale was
started. A new and bigger canal was dug along the lipe of the pid one,
to join the Lossie, but this time sluices were installed to expiude thék-Vj
tide. - A smaller drain led some of the‘water thréﬁéh Kinﬁedd;r to theféed:
The schemeawas highly successful an@ despite opposition (apd some litigation
over lost1ameni%igs) some 1000 acres of land was exposédf .Qrant and
Leslie’s survey of 1798'puts the figure at 1152 acres, much of which,

however, would still have had the appearance of swamp.

About 1800 the smaller Loch of Cotts was drained with good results,.and'

the marshy ground about. Inchbroom, Leuchars and Innes was greatly improved,

Between 1808 and 1812, following advice from Telford who was then working

on the construction of' the Caledonian Canal, & major canal, 7 miles in
length, was dug through the centre of Loch Spynie. With varipus side~-
drains the cost amounted Lo over £12;QOO but this in¢1udéd legal expenses
which were considerable‘owing.ﬁo the numerous disputes over_sharéé of.
costs and the partitioning of the reclaimed land. In 1821 2 new road
between Elgin and Lossiemgpth wa;lbgélt, running ovef‘whét.had bgen one of
the deepest parts of the loch. -

In 1829 another catastrophe, well-known as the "Moray floods", over-

took lowland lioray. An "unnatural" fall of rain in the hills to the south

resulted in the Lossie rising to an unprecedented height. It broke through

its banks, entered the loch by its old course and swept everything before

cy
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it, including the sluices. This let tidal water into the canal, and undid
most of the good work not long completed. The landowners were thoroughly
disheartened, the canal was neglected and silted up and much of the reciaim—
ed land once again reverted to marsh. Farther west the spate on tﬁe river
Findhorn also caused great destruction, flooding an area of 20 square miles
around Forres.

By 1860 the silting up of the drains and the extended waters of the
loch had become so seriocus that a deputation was sent by the proprietors
to investigate other drainege schemes. On its recommendation the sluices
were replaced and the canal and drains re-levelled with complete success.
The loch nowadays extends to 1little over 100 acres with approximately the
sane area of marsh, but careful attention must be paid to the maintenance
of the drains as there is constant danger of silting and of ooliapse of
the sandy banks. Young suggested that there might be as much risk of the
sea breaking in from the west between Burghead and Findhorn, and it is
indeed true that coastal erosion is fairly active on that section. The
village of Findhorn formerl; stood 2 mile to the north-west of its present
site, on a low plain which extended eastwards so that it was possible to
walk in a straight line from there to Burghead, 5 miles distant. In 1701,
the sea, as it had been threatening to do, overwhelmed the village and
inundated much of the lowlying ground. It is estimated that during the
18th century some 4000 acres cf land were submerged. The present coast-
line between Findhorn and Burghead is a wide curving beach, 9 miles long,

‘where eroded banks of peat may still be seen at low tide.
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