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Location and Extent 

Most of the I 3 2  square miles described i n  t h i s  memoir i s  a section o f  

the coastal  p l a in  which f o l l o w s  the southern shore of  the Moray Fi r th  from 

Buckie t o  Inverness. 

as t h i s  t e r n  has another, more res t r ic ted ,  application it will be more 

appropriate t o  use the descr ipt ion the Northern Lowlands of  iiiorayshire 

The 45 square miles of  Banffshire included a t  the eastern end is  of a 

dif'ferent character both physically and geologically and w i l l  be t rea ted  

It i s  sometimes referred t o  a s  the Laich of Moray but 

separately. 

; ;- ioqd~.o,ch 

The southern boundary of  the sheet i s  a Line from the H i l l  of  

i n  the eas t  through Fochabersr, Cranloch and Longmorn t o  Tarras 

i n  the south-west corner, a distance of 24 miles. I n  the north the area i s  

bounded by some 30 iniles o f  coastl ine from Portessie t o  Burghead Bay. 

width of tUs coastal  s t r i p  from north t o  south var ies  from 8 miles a t  Lossie- 

The 

mouth t o  3 miles a t  the western end. 

Despite i t s  northern aspect and l a t i t ude  corresponding t o  Northern 

Labrador, the region has long enjoyed and merited a reputation f o r  productive- 

ness and mildness o f  climate. Early geographers founcl it "the most pleasant 

and p l e n t i f u l  country i n  a l l  Scotlandtt and l a t e r  with the development of 

agr icu l ture  it became known a s  "the GranarytIo The bulk o f  the population 

of Moray i s  concentrated i n  the Lowland where p r w t i c a l l y  a l l  the land 

capable of improvement has been cul t ivated o r  planted with t rees .  

centres  of  population are the market town of Elgin and the f i sh ing  ports  of  

Lossiemouth and Buckie 0-ther settlements include Fochabers and the r u r a l  

The main 

v i l lages  

Hopeman, 

The 

supplied 

r e  cent l y  

of  Lhanbryd, Urquhart, Alves and Duffus inland, with Burghead, 

Garmouth and Portgordon on the coast. 

area is  well provided with road and r a i l  communications and adequately 

with mater and e l e c t r i c i t y  although the l a t t e r  supply has only 

been extended t o  some o f  the  farms and others a re  s t i l l  without i t< 

P h m  Features a 
_L 

I n  the  broad regional divis ion of Scotland the area of Sheet 95 comes 

well  within the Highlands, but the  Xoray coastal  p l a in  i s  d i s t i n c t l y  lowland 

i n  character and qui te  out  of place i n  such a description. The high sea- 

c l i f f s  which form the coastl ine from k-aserburgh wes'cwar6s end abruptly a t  
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Portgordon and from there t o  the innermost point of the Iiioray F i r th  a t  

Inverne s a  the 10i-f shoreline i s  typical ly  emergent with splendid examples 

o f  shingle bars and sand-dunesy land b u i l t  by wave and wind action. 

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

It i s  

0% 

. burgh promontory, Inland, mple evidence may be seen of  the stages of  develop- 

* ' - t  ment, and of  the  processes by which the preseiit topography has been moulded. 

Nearly two-thirds of the whole area o f  the map i s  l e s s  than I 0 0  f e e t  above sea- 

level ,  and more than two-fifths lower then 50 feet .  

f l a t s  occur a t  this lower level ,  on the raised beaches, r i v e r  terraces  and 

f l o o d  plains ,  and former lake beds. The more comiion topography consists of 

Several f a i r l y  extensive 

low mounds and ridges, w i t h  hollom between, eroded r e l i c s  of the g l ac i a l  and 

I. , , 

, , ._:. 1 .. ' . 

. r  ' . .  

fluvio-glacial  deposits which ccver most  of the Lowland plain,  o r  more recent 

'sand and shingle spreads. 

The s o l i d  geology plays i t s  customary ro l e  i n  determining the r e l i e f  o f  

5 the r e s t  of  the area. The highest ground occurs i n  the south-east where the 

ancient Dalradian rocks of  Banffshire have res i s ted  erosion. I n  l e s s  than 

5 miles southward froin the coast  the a l t i t ude  increases s teadi ly  t o  over 900 
3 

f e e t  a t  the K i l l  of S'conyslacks where uncultivated moorlana provides a sharp 

cohtrast  t o  the woods and f i e l d s  o f  the lower ground. 

gently undulating Old Red Sandstone p l a in  i s  relieved by a se r i e s  of r idges run- 

ning roughly pa ra l l e l  'CO the coast. These again are formed of more r e s i s t a n t  

\{est o f  the Spey, the 

rocks. In the  south,  the  well-wooded Mongughly ridge, v:hich reaches t o  700 f e e t  

a t  Heldon Hill, has a core of c rys ta l l ine  sch is t s  and gneisses. Hard Pemo- 

Trias sandstones cap the Quarrywood ridge north across the kosstonie val ley f r o m  

Gonaughty. 

250 f e e t ,  with -the highest point, hovm as Cutties Hillock, j u s t  over 400 f e e t .  

The t h i r d  ridge,  a l s o  of PerLuo-Trias sandstone, f o l l o i ~ s  the coast from Covesea 

t o  Burghead. 

the dr ied  up bed of the formerly extensive Loch Spynie, and i s  the d i s t r i c t  

properly referred t o  as the Laich of  iioray. 

it extends from Spynie t o  beyond Alves a t  an average height o f  

The low ground between here and Quarnynood consis ts  la rge ly  of 
$7 

$ 

2 
The chief r i ve r  o f  I!iorayshire i s  the Spey xhichy by the time it e n t e r s ' t h e  

area, i s  o f  considerable volune and very fast-flowing, 

braided channel i n  the last f o u r  riiiles of i t s  course t o  the F i r th  a t  Kingston. 

Spates are  of  f a i r l y  frequent occurrence and during these, vast  quant i t ies  of  

it occupies a wide, 

sand and sliingle are car r ied  donn, providing abundant material  f o r  the building 
, .. 
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of the s torm beaches which are so proninent 2 feature  t o  the  west. 

other r i v e r  of note i s  the Lossie which meanders northwards before turning 

sharply t o  the eas t  around the town of Elgin. 

swings north again t o  en te r  the sea a t  Lossiemouth. Humerous small streams 

also contribute 'CO 'che drainage especially i n  the eas t  of  the  area. 

important of these are  'che Buckie, Gollachy and m e t  Burns. I n  the l o w l y i n g  

The only 

A few miles fur ther  on it 
t" 

3 
The more 

western pa r t  a good deal  o f  a r t i f i c i a l  drainage has been found necessary. 

Lakes a re  f e n  and o f  insignif icant  sxtent ,  only the now much reduced 

Loch Spynie, and Loch-na-Bo and Loch Oire near vlanbryd merit ing names. 

The close in te r re la t ionship  of topography, superf ic ia l  geology and land 

u t i l i s a t i o n  r e su l t s  i n  the region f a l l i n g  natural ly  i n t o  a s e r i e s  of f a i r l y  

d i s t i n c t  sub-divisions, 

The first of  these i s  the l o t r  coas'cal b e l t  with i t s  fr inge of marram- 

grass covered sand-dunes. Blown sand covering, t o  a greater  o r  less degree, 

old shingle ridges and storm beaches, limits the possible use of  t h i s  area 

f o r  agr icul ture  but much o f  the former heathland has been f a i r l y  successf i l ly  

planted a i t h  conifers. The name "Linlcs" which i s  given t o  these coas ta l  

heaths is ,  i n  Scotland, prac t ica l ly  synonymous with golf-course, and good 

examples o f  these sea-side courses have been constructed a t  Lossiemouth and 

Spey Bay with sixaller ones a t  Burghead, Hopesan and Garinouth. 

The high coast between Covesea and Burghead i s  very exposed and i n  places 

c o n t d n a t e d  by blown sand, The top of  the ridge resembles much of the 

Banffshire coast  with i t s  whin and heather moor but the t i l l-covered south- 

facing slopes are mainly i n  cult ivation. 

Inland, the next important sub-division i s  the vide lowlying p l a in  formed 

by the ra i sed  beaches and. drained lake beds, extending from Kinloss i n  the west 

t o  beyond the River Lossie and including the r iver ' s  wide flood-plain from 

Sheriffs ton t o  Inchbroom. 

almost continuous succession of arable f i e l d s  interrup'ced only by occasional 

This area i s  intensively cul t ivated and presents an . 2 
(yi 

she l te rbe l t s  and small policy woodlands around a fen  of  the l a rge r  propert ies .  

The broad f l a t s  o f  the raised beach a t  IEnloss, Lossiemouth and Leuchars have 

been taken over f o r  the constrdction of  a i r f i e lds ,  the combination of l e v e l  

ground and almost fog-free climz'ce making these s i t e s  i dea l  f o r  the purpose. 

A t  the eas te rn  end o f  t h i s  be l t ,  around Bu-thill, f i v e s  and Iviilton Brodie, a 

typ ica l ly  moundy spread of f luvio-glacial  deposits with a l l u v i a l  and poorly 

rc 
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drained hollows, provides a var ie ty  of  s o i l s  ranging froia sand t o  peat. 

o f  the area i s  cult ivated,  with the la rger  farms s i tuated where a capping of 

sil'cy clay occurs on several  o f  the low ridges. 

old shingle bars  a t  Spindlemuir are iiiainly relegated t o  small plantations of 

i':!ost 

The th in  stony soils of the 

conifers, though atterapts are  being mde t o  

The ridges of  Quarrywood and Lonaughty 

on the lower slopes and wooded higher vp. 

reclaim small sections. 

are si iailar i n  appearance, cul t ivated 

This i s  especial ly  t rue  of iionaughty 

which i s  now a well established Commission fores t .  

implies has been the source o f  most o f  the once popular building stone known as 

"Elgin sandstone", and i ts  slopes a re  p i t t e d  by nuaerous large quarries non 

unfortunately, with one exception, disused. 

g l ac i a l  sand, with a mider development a t  the eastern end around Spynie where 

pine plankations are again a feature.  

spread, t h i s  -time doiniiiantly of  gravel, extends t o  the edge o f  the mile-wide 

a l luv ia l  f l a t  which l i e s  between the Black Burn and 'che River Lossie, south of 

Quarryriood as  i t s  name 

This ridge i s  flanked by fluvio- 

A t  the  eastern end of Iionaughty a s imi la r  

(7 
. Elgin. Betneen the t w o  ridges the Il!iosstowie Valley from Aldroughty 

t o  Rwgie contains much good farmland but adequate drainage presents 

problem i n  the lowly ing  cen t r a l  part .  
.. . 

21 
ne stnards 

2 serious 
4 

The l a rges t  single landscape hit i s  a broad be l t  o f  f luvio-glacial  and. 
.. . . .  -*: I . .  . , , I ,.,> .. : .  , 

norainic sand and gravel deposits vihich extends f r o m  ju s t  ea s t  of the River 

Lossie t o  t h e  'coas-t a t  the Binn Xi11 and Garmouth, covering mos t  of the par ishes  
'. .. ' 

I . 'L . - .  ' t . 8  , .  ' 

of  S'c. Andrews-Lbanbryd and Urguhart 

d i s t i n c t l y  moundy with occasionsi well 

with kett le-hole lochs are a prominent 

The topography var ies  from undulating t o  

de f ined 

f e a'cure 

a t  the northern end of  the Blackhills nar@nal 

t h i s  area i s  unsuitabdle f o r  arable cul t ivat ion 

moor, has been given over t o  planted woodland, 
I 

! I  

ridges. Gravelly moraine dumps 

i n  the v i c in i ty  of Loch-na-Bo, 

channel. A considerable ?art of  

and much o f  it, formerly heather 

notably a t  Sleepieshi l l ,  Loch-na- 

€30, and the B i n n .  Those p a r t s  which have, been cul t ivated can, with carefu l  

management, prove q u i t e :  prodvctive .' ' , 

P !  , . ,  . ,  '. '  , .  
.I. ... . .. 

X 

. , .  , .  .. 

Wide sand and gravel terraces ,  f i v e  o f  which can be eas i ly  distinguished, 
. .. 

.. . ., 
%T border the l a s t  feK mi1es 'of : the Spey f r o m  Fochabers t o  the sea. 

t i ve ly  l eve l  topograbhy o f  %h?s s t r i p  contraqts sharply i-iith the i r regular  

.tei-ril?in on e i t h e r  side; but apart  f rom t h i s  advantage, the s o i l s  are not 

The compara- 
. .  , I % '  .' 

, I' . .  ...> ' . . .  

. .  

grea t ly  d i f f e ren t  and again areas o f  moorland and plantation a re  comnon. The 
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r i v e r  runs i n  a braided channel with banks and is lands of  coarse shingle o f  

F '  'r" 

.% 

l i t t l e  value f o r  any purpose, 

East of the Spey, and north of the  main Fochabers-Bu.ck5.e road, a continua- 

t i o n  of the moundy morainic deposits similar t o  those a t  Loch-na-Bo extends 

beyond Auchenhalrig t o  the Q n e t  Burn with outwash sand spreading fu r the r  eas t  

a s  f a r  as Portgordon. I n  t h i s  area the pol ic ies  of  Gordon Castle include some 

excellent stands of conifers  and much of  the r e s t  forms pa r t  of the Speymouth 

Comission Forest. 

These water-laid deposits t a i l  out  against  the lower slopes of the Banff- 

sh i re  h i l l s ,  and i n  the south eas t  corner of the sheet the r i s i n g  ground has a 

th ick  cover of till, The f a i r l y  deeply incised channels o f  a s e r i e s  of streams, 

the Burns of @net, Cairnfield and Buckie, each ending i n  an alluvial f l a t  a t  the 

change o f  slope, are  a feature  o f  'che area. 

t o  a l t i t ude  and exposure i s  well i l l u s t r a t e d  here, the l a r g e r  farms being 

succeeded by smaller holdings and plantat ions aiid f i n a l l y  -0;. heather moor and 

i n  places h i l l  peat. 

The range of  land-use i n  r e l a t ion  

Climate 

I n  I640 the h is tor ian  Gordon of Straloch reported 'chat 'I---- i n  sa lubr i ty  

of  climate Moray is not  i n fe r io r  t o  any----The a i r  i s  s o  temperate tha t ,  when 

a l l  around i s  bound up i n  the rigour of  winter, there a re  nei ther  l a s t i n g  snows 

nor such f r o s t s  as  damage t r ees  o r  f r u i t ,  proving the t r u t h  of t ha t  boast of 

the natives,  t ha t  they have fo r ty  days more o f  f ine  weather i n  every year than 

the neighbouring districts----lThile harvest has scarcely begun i n  surrounding 

d i s t r i c t s ,  there a l l  i s  r ipe  and c u t  down and i n  comparison, winter i s  hardly 

f e l t . "  

but there  can be no doubt t ha t  the Northern Lowlands o f  i:ioray merit t h e i r  reput- 

a t ion  f o r  mildness and dryness. 

There would appear t o  have been a s l i gh t  de te r iora t ion  since those days, 

The successfil cu l t iva t ion  of wheat i n  the  

Laich and the existence of  long-established orchards a t  Pluscarden and Gordon 

C&stle bear witness t o  t h i s  and a fur ther  indicat ion is  the popularity of the 

area with summer holiday-makers and f o r  residence by r e t i r e d  people. 

The chief charac te r i s t ic  o f  the  temperature f igures  i s  the comparatively 

low diurnal  range. 

temperature i s  about 12', varying between 40' and 52'F. 

Over the year  the average difference between day and night 

For midminter it is  

about l oo ,  varying f r o m  33' t o  43'FC Similarly, i n  the long days of the 
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northern summer the re la t ive  humidity shows considerably l e s s  diurnal  change 

than a t  most places. 

inner Moray F i r th  are s l igl i t ly  higher than those o f  Banff and Buchan, but the 

The summer temperatures o f  the coastal  region of the 

maximum temperature ra re ly  reaches 80'F. 

par t icu lar ly  i n  winter compared with other pa r t s  o f  Scotland. 

Sunshine hours are  likewise high, 

Prac t ica l ly  the whole o f  the area of the  sheet has an  average r a i n f a l l  

of l e s s  than 30 inches, the overal l  average being about 26 inches' The rain- 

f a l l  increases f a i r l y  uniformly from the coast inland with the 25 inch isohyet 

roughly folloviing the inner margin of' the  sandy coas ta l  s t r i p  except in the west 

where it swings inland t o  include much of  %he arable land i n  the parishes of 

" Alves and Einloss. The d i s t r ibu t ion  o f  t o t a l  r a i n f a l l  i s  such t h a t  while some 

r a i n  can be expected on s l igh t ly  l e s s  than 200 days i n  the year, during the 

second s ix  months the f a l l  i s  r a the r  more than one t h i r d  greater than during the 

f i r s t  six months. 

month i s  ever l e s s  than 14 inches. 

minimum but there  i s  no c lear  single maximum, 

and i n  October, with the summer maximum the chief one. 

t r a s t s  with nearly a l l  the surrounding region. 

importance o f  Lowland lliorzy as  a barley growing area i s  northy of note as  it has 

been suggested tha t  the y ie ld  o f  barley i n  the eastern counties i s  greater  when 

the r a i n f a l l  i s  i n  excess o f  the  average during July and August, 

There are no records t o  show t h a t  the normal f o r  any one 

April  nearly always has the absolute monthly c: 
B 

iiiaxima occur i n  July o r  August 
I 

&. 
I n  t h i s  respect it con- 

The bearing of  t h i s  on the 

Precipi ta t ion 

exceeds t ranspirat ion and evaporation over by far the greater  par t  of Noray. 

The area i s  notably f r ee  froia fog,  records showing tha t  on more than 300 

days i n  the year the v is ib i l i - ty  a t  midday exceeds 6& miles, while occasions when 

the v i s i b i l i t y  i s  l e s s  than 1100 yards a t  9 &.in. are,  on average, fewer than 

f i v e  per year. 

burgh and Covesea headlands 

Sea-mist very occasionally d r i f t s  inshore t o  affect  the Brander- 

Winds are  from some par t  of the west quadrant f o r  f u l l y  200 days i n  the 
\J 

year. 

which i s  the lxain reason f o r  the lnildness of the climate. It a lso  accounts f o r  

the infrequency o f  snowfalls on the low ground ( l e s s  than 30 days i n  the year) 

and f o r  the reluctance o f  the snow t o  l inger  f o r  long, 

the west o r  north-west, but occasional cold north and north-easterly ninds bring 

The rain-bearing ninds from the west and south-west are  fghn  winds, 

T 

1,ios-t gales are, from 
I I 

stormy weather t o  the I'!ioray coast. 

winds sometimes do considerable danage t o  sprouting corn, young grass and f r u i t  

Towards the end of spring cold eas te r ly  
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Table E --. Sunshine i___n_____iY,- Hours a t  Gordon ----'- CasLle Fo*bers k 9 2 1 - a  1_"- -- 

Dail-rage - Sunshine Hours -.-- *-I__-- ,--e- -- 

3.55 3.73 

3.53 3.65 

3.2 3*4C -I/ - 3.86 
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Table F 



7. 

blossom, 111 the areas  o f  sandy s o i i s  the dry April of ten  leads  t o  blowing of 

the t o p s o i l  and it i s  not unusual f o r  tu rn ips  t o  have t o  be re-sown and roads 



II. GEOLOGY 
_._I_..I 

The s o l i d  geology of Sheet 95 i s  comparatArely s a p l e  i n  t h a t  only a 

few formations a r e  represented, but there  i s  such an extensive development 

of s u p e r f i c i a l  d r i f t  d-eposits t h a t ,  desp i te  frequent outcrops, the  strati-  

graphical  re la t ionship  of  t h e  rocks i s  not e a s i l y  deterained. There are 

p r a c t i c a l l y  no soils d i r e c t l y  derived from the  underlying rock, and con- 

sequently the drifts  a re  the  more important f r o m  the point  of view o f  s o i l  

formation. Since, however, the s u p e r f i c i a l  deposi'cs have been derived t o  

a very l a r g e  extent  from the l o c a l  rocks and since no Geological Survey 

Iuemoir has been published t o  accompany Sheet 95, some descr ip t ion  i s  

des i rab le .  The succession (based on Read, 1948) i s  as follows:- 

D. Recent and Pleistocene 

C. Tr iass ic  and Permian 

B. Old Red Sandstone 

A, Highland Schis ts  

Blown sand, pea t ,  r i v e r  and lake 
a l l u v i m  e 

Raised beach deposi ts  
\ 

Fluvio-glacial  sand and gravel;  
lnorainic d r i f t  and till. 

Cherty Rock of Scotf ie ld ,  sandstones. 
9 

Upper Division :- New Elgin 'sCornstone", 
sandstones, 4. 

Ifhddle Division:- Shales and sandstones 
with t h i n  lirties'cone bands, conglomer- 
a?es; one t h i n  andes i t ic  lava flow. 

Da1radian:- F indla te r  Flags, West Sands 
Group9 Culieii Q u a r t z i t e  

Noine Series  (Central  Highland G r a m l i t  e s) :- 
quar tz i te ,  gneiss  and mica-schist e 

-.: A, =Schists, _____e_ 

le The o ldes t  strata represented i n  the d i s t r i c t  a re  the very ancient and 

highly metamorphosed rocks of the Uoine Series .  

concealed under la'cer forinations and outcrop only along the  southern margin 

of the  sheet,  west of the  River Lossie, where they form 'che norther ly  continu- 

a t i o n  of a more extensive development i n  Sheet 85. 

Kinloss, there  i s  a broad outcrop of fe ldspathic  quar tz i te .  Far ther  eas t ,  

between Burgie House and the River Lossie, -the rocks cornprise q u a r t z i t e  and 

quartzose and micaceous s c h i s t s  

2. 

running i n  a souther ly  d i r e c t i o n  from Buckie through Clochan, 

They are  f o r  the most  p a r t  
x 

Around Tarras, south of 

(Hinxman and Grant Wilson, -l902, p.27). 

Dalradian rocks occur i n  the eas te rn  p a r t  o f  the  sheet, e a s t  o f  a l i n e  

They appear 

_U..".,../ *- eel 

s 
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- Findlater  Flags. - 
eas t  of the  sheet. They are fine-grained rriicaceous f lags ,  s p l i t t i n g  

eas i ly  along mica-covered partings, i n to  s labs  averaging one inch 

These rocks form the high ground i n  %he south- 

i n  thickness. Some of  the more f i s s i l e  var ie t ies  have been quarried 

3 

3 

9. 

t o  be represented by the  three lowest members of  the Keith divis ion (Read, 

1S23, ~ . 1 4 ) ~  These a re ,  i n  ascending order: 

a. Cullen Quar tz i te :  T h i s  i s  a group of granul i t ic  quartzi tes  with 
c -. a - - ' . n r - = a  

subordinate garnetiferous mica-schists. 

between 1; and 2h miles south from the coast eas t  o f  Buckie. 

The outcrop extends f o r  

b. West Sands G r o u k  >* - This group o f  t h in ly  flaggy garnetiferous mica- 
. . s P P  

s c h i s t s  with t h i n  quartzose and calcareous bands has been mapped 

as  a narrow be l t  immediately south of  the Cullen Quar tz i te  i n  Sheet 

96. I n  Sheet 95, however, it has not been separated from the 

succeeding group (c) t o  the south. 

f o r  s l a t e  a t  Tarrymount, 

f l a g s  forms the H i l l  o f  Stonyslacks, 

;k be l t  o f  quartzi te  occurring within the 

B. Old Red Sandstone. 
-_r__u______i--e_y e-.- 

The Scot t ish Old Red Sandstone formation has been divided i n t o  three 

portions, Lower, Ziddle and T-ipper, each characterised by a pa r t i cu la r  f i s h  

- = .  fauna, but of these only the iillddle and Upper are recognised i n  the i\ioray 

F i r th  area. 

A considerable development o f  these 

beds i s  found i n  a be l t  s t re tch ing  westwards f ron  the Buckie-Clochan l i ne ,  

round Fochabers and the Spey Valley t o  Cranloch. 

aTpear on the map a t  Dykeside and I'iiltonbrae. 

basal  conglomerate which r e s t s  unconformably on the Highland Schists and dips  

gently northwards 

en t i r e ly  composed of  it, and i s  generally f ine ,  o f  a red o r  purpl ish colour, 

with coarse bands and false-bedded sandy lenses,  

from f ine gravel up t o  fragments 3 inches i n  diameter. 

Two sinal1 patches a l s o  

The succession begins with a 

The conglolnerate i s  f a i r l y  thick, \ b i t ea sh  H i l l  being 

The pebbles vary i n  s i ze  

Pebbles o f  quar tz i te  

conipose about two th i rds  o f  the consti tuents,  together with several  var ie t ies  
% 

of  nica-schist and gneiss, and a few well-rounded pebbles of  grani te  

( H i m a n  and Grant Wilson, 1902, p-58). 

by beds o f  shale and red sandstone, the l a t t e r  containing the  uvell-known 

The conglomerate i s  followed 



10. 

f ish-beds of Tynet and Dipple, wi th  a few conglomerate bands and an 

pccas iona l  t h i n  l imestone band. 

Tynet Burn and on t h e  n e s t  bank o f  t h e  Spey a t  Fochabers Bridge. 

poraneous v u l c a n i c i t y  i s  represented  only by a t h i n  hornblende-andesite 

These beds a r e  well-exposed i n  t h e  
, 

Contem- 

f l o w  seen  i n  the  Gollachy Bum near  Buclcie (Read, 19@, p.63) 

This s e r i e s  occupies a broad b e l t  extending U e r  Old Red Sandstona. 4, L =_la-- _y_._---3 

from t h e  Spey t o  beyond Na-irn i i  t h e  r-iest, and i s  the f o r n a t i o n  most 

ex tens ive ly  developed i n  the  ama. 

members o f  t h e  iiiiddle Old Red Sandstone o r  upon t h e  Highland Schis t s .  

s t ra ta  cons i s t  aliiiost e n t i r e l y  o f  sa~i i is tones,  f r equen t ly  coarse  and pebbly, 

The beds r e s t  unconformably on var ious  

The 

and i n  p l aces  f e ldspa th i c .  ,Grey 2nd ye l lov  sand-sJiones, f a i r l y  coars6 , with 

seams and g a l l s  of  c l ay ,  a r e  exposzd a t  Newton and Cloves.' Fine-grained 

rocks  which have provided t h e  well-known bu i ld ing  s tone,  t h e  "Elgin sandstone", 

can be seen i n  s e v e r a l  qua r r i e s  on 'che Quarrpood r idge ,  notably those  of 

Rosebrae and Leggat. 

of g r a n i t i c  d e b r i s  wi th  conspicuous f l a k e s  o f  t he  r e d  f e l d s p a r  of  t he  western 

g ran i t e s .  A t  New S l g i n  t h e r e  i s  a broad outcrop o f  che r ty  ca lcareous  rock - 
t h e  New E lg in  "Cornstone" - which, a l though conta in ing  a high p ropor t ion  o f  

f e l d s p a r ,  was a t  one time morlccd f o r  limco 

CO- 'Permian and T r i a s s i c .  

I n  t h e  k l v e s  d i s t r i c t  t h e  sandstones c o n s i s t  l a r g e l y  

. ?  

- -- --i- 
a North and north--;est or" E1,yin t h e r e  a r e  ex'censive outcrops of sandstone 

con ta in ing  remarkable r e p t i l i a n  faunas  which show then  t o  be o f  Permian and 

T r i a s s i c  ages (Fatson, I S O S ) ,  The ex ten t  of t h e  d r i f t  cover and t h e  

p r o b a b i l i t y  of considerable  fcu l - t ing  idee i'i imp,ossible, horsever, t o  deduce 

t h e  s t r a t i g r a p h i c a l  r e l a t i o n s h i p s  bs t r een  the  var ious  outcrops e 

West o f  Elgin,  a group of  coarse  sandstones,  conspicuously false-bedded 

and o f t e n  containing. i r r e g u l a r  bands of pebbles,  occu-pies t h e  top  o f  Quarry- 

.wood H i l l ,  an a r e a  of about : o f  a square mila, where they  a r e  seen t o  r e s t  

unconformably on Upper Old Red Saiidstone s l r a t a .  

c h a r a c t e r i s t i c a l l y  wind-cut shapes , t h e  sand g ra ins  are ,;ell-rounded, and 

The pebbles  a r e  of  

t h e  whole depos i t  i s  f a i r l y  obviously o f  d e s e r t  o r i g i n ,  

sugges ts  t h a t  t hese  beds represent  t h e  extreme top  o f  t h e  Permian o r  t h e  

boundary between t h e  Permian and the  Tr i a s s i c .  

Fauna1 evidence 

Sandstonesof similar charac te r ,  

which may be o'f equiva len t  age, f o r m  t h e  r idge  between Covesea and Burghead 

and are well-exposed i n  the  s e a - c l i f f s .  

f 

s 
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Soft, fine-grained sandstones considered t o  be of Middle Triassic  age 

extend southward-s f r o m  the coast a t  Branderburgh t o  near Spynie and nestvards 

f o r  about 3 miles. 

rock of S to t f ie ld"  nhich i s  also exposed a t  Invcrugie, Spynie and elsewhere. 

The S to t f i e ld  arid Inverugie exposures a re  remarkable i n  having galena dissemin- 

ated throughout the chert ,  often qui te  richly.  

A t  Branderburgh they appear t o  be succeeded by the "cherty 

"s 

ildackie's (1897) s-t;v.dy o f  the heavy residues o f  the Elgin sandstones shows 

t h a t  f l u o r i t e  and barytes are  usilally present, sometimes i n  large amount. 

These two rliinerals form 'die cement o f  cer ta in  sandstones i n  the coas ta l  Trias. 

There are no other iMesozoic o r  Ter t iary rocks n i th in  the area, although 

it seems probable froin the evidence on the north side of the hioray 4Xrth 

t h a t  -there would have been a cover o f  these rocks a t  one t h e .  Jurassic  

and Cretaceous e r r a t i c  boulders a re  f a i r l y  common over most of the lower 

ground, and one huge transported block a t  Linksfield near Elgin vas a t  one 

t i n e  ac tua l ly  quarried f o r  lime. 

D. Pleis'cocene and Recent 

6. 

--p_-_q__- - -__Yi- 
(3 

The glaciat ion of  North-east Scotland 2nd- the Moray F i r th  area i s  

generally admitted t o  be complicated, and t h i s  is  pa r t i cu la r ly  t rue of the 

Loner idorayshire area where, a t  d i f fe ren t  periods, confl ic t ing ice-streams 

coalesced and fluctuated, 

% 

Brenner (1934) has quoted a great  deal  of 

evidence i n  support of  three glacia'cions and his contention mould appear 

t o  be f u l l y  jus t i f ied .  The findings of other invest igators  including 

Jaiaiieson (1906) and Read (1923, p.186) are i n  agreement. 

i n  proving the sequence o f  events i s  the i a c t  t h a t  the d i rec t ion  o f  movement 

of much of? the t h i r d  ice-sheet lyas the sade a s  'chat of the f i r s t .  However9 

an exposure o f  g l ac i a l  d r i f t  deposits j u s t  sou'ch of Sheet 95, a t  Sandy H i l l  

An acided d i f f i c u l t y  

Y 

near Rothes, shoirs three successive k i l l s ,  each with a d i s t i n c t  boulder 

content and separated by bedded s i l t ,  sand o r  gravel. 

red i n  colour and contains boulders nhich can be readi ly  ident i f ied.  

The lowest till i s  

These 

include Old Red, Permian and Triassic sandstones f r o m  the Elgin area, and 

fos s i l i f e rous  Jurassic 15nes.tones from the north side of the F i r th  and 

perhaps a l so  f r o a  the bed o f  the Fir th .  

t a in s  very l i t t l e  Old Red Sandstone material .  

diori'ce from Craigellachie t o  the south. 

'The second till  i s  grey and con- 

The boulders i n  it include 

'The top till i s  again red i n  
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colour and has t h e  same rock content a s  the first with the  exception of 

.the Jurass ic  rocks. 

adjacent d i s t r i c t s  show similar successions. 

Other exposures o f  till i n  t h e  neighbourhood and 

The d i s t r i b u t i o n  of e r r a t i c s  over the area gives f u r t h e r  indicat ions 

of the  d i f f e r e n t  d i r e c t i o n s  of' ice-iiioveinent, Augen-gneiss and grani tes  

f r o m  Sutherland have been found between Burghead and Elgin and near 

Findrassie .  

, 

Jurass ic  rocks a r e  common around Elgin and have been found 

i n  till a t  Lhanbryd. 

t o  be i n  s i t u  u n t i l  it IWS discovered $ 0  overl ie  red till, Boulders of the 

Elgin and Rept i l i ferous sandstones have been car r ied  t o  the eas t ,  south-east 

and south-south-east. 

One massive e r r a t i c  block a t  Linksf ie ld  was believed 

Such d i s t i n c t i v e  rocks as the  Netherley d i o r i t e  

and t h e  Conerock q u a r t z i t e  have been dispersed both north and south-wards, 

Nairnshire gran i tes  have been car r ied  eastwards t o  Lossiemouth and beyond 

across  Banff s h i r e  i n t o  North Aberdeenshire. 

The Old Red Sandstone and Perlizo-Triassic rocks have retained the  stria- 

t i o n s  imposed by the  passage of rock-laden i c e  over them and f i n e  examples 

of these  striae are  comon on t h e i r  many outcrops, Special ly  good examples 

a t  Inverugie and Quarrywood confirm two broad d i r e c t i o n s  o f  ice-movement, 

one from the west and north-west and another from the south. 

All these inCiications taken together  rrith the evidence f r o m  other  

p a r t s  o f  the  North-East and f rom places  as f a r  away as Caithness and Orkney, 

po in t  fa i r ly  conclusively t o  three major ice-movements affect ing the  area. 

The f i r s t  o f  these t r a v e l l e d  f r o m  a centre  s i t u a t e d  t o  t h e  north and west, 

south-eastwards across  t h e  i$oray F i r t h  and invaded t h e  southern shore t o  

a considerable extent ,  reaching wel l  i n t o  Banffshire and Aberdeenshire. 

The meltwater f r o m  t h i s  i c e  on i t s  r e t r e a t  l a i d  down a s e r i e s  of c lays ,  

sands and gravels which are  p a r t i c u l a r l y  well-developed along t h e  Banffshire 

coast . '  I n  the second period the main centre  of 

the Central  Highlands and the Grampians, the i c e  

apparently 'being def lec ted  s l i g h t l y  westwards t o  

i n  Caithness. The presence o f  i c e  f r o m  

have been the cause o f  'cliis def lect ion.  

Since the  g r e a t e r  p a r t  o f  the  di-ift 

g l a c i a t i o n  of an area w i l l  be removed by 

accuniulation was probably 

moving northwards and 

pass  on t o  t h e  mainland 

Scandinavia l y i n g  t o  t h e  e a s t  may 

deposi'cs l e f t  following the 

a subsequent ice-movement, and 
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the  remainder aliiiost almays overlain by l a t e r  deposits, the d r i f t s  of  the 

t h i r d  and l a s t  ice-flow are  of most d i r ec t  concern. This i c e  was l e s s  

extensive than tha t  o f  the f i rs t  and second periods. 

west of the Great, Glen joined up with a strean fros the Findhorn valley 

and i c e  moving'south-eastwards f rom the north t o  form a wide lobe i n  the 

Noray Fir th .  

but was r e s t r i c t ed  by pressure from i ce  moving down the Spey valley and 

off  the Banf'fshire h i l l s .  

A iilajor stream from 

The ice  fanned out t o  cros8 the coast i n to  Lower Moray 

The l i n e  o f  contact almost cer ta in ly  fluctuated, 

but must have been south  o f  the border o f  Sheet 95 a t  l e a s t  once. The 

dominance o f  the Moray F i r th  i ce  i s  shown by the may i n  which the southern 

i ce  was prevented f rom reaching the coast. 

fea tures  re la ted t o  the retrea'c of the ice  can be seen. 

I n  the Moray Lowland nlany 

%en the Spey 

g l ac i e r  began t o  withdraw the llioray F i r th  ice  passed up the valleys.  

ice-dam near Orton caused the meltwater damined up i n  the Rothes basin t o  

An 

s p i l l  over and forin the conspicuou.s isiulben overflow channel, (Sheet 85). 

A t  a l a t e r  stage the water probably escaped north-eastwards along the face 

of Whiteash H i l l  towards Tyne% leaving a gravel te r race  jus t  south of the 

Fochabers-Portgordon road. 

kuchenhalrig a moundy area known as the Beldornie Hillocks i s  dotted with 

Between Boghead near Gordon Castle and 

sinall ponds and lce'c'cleholes and appears t o  be a terminal moraine marking 

a h a l t  i n  the recession o f  the ice  along the coastal  plain.  Similar 

moraine deposits occur f a r t h e r  west betmen Loch na Bo and 'che coast, and 

a very f ine  example of a marginal channel cu ts  across the h i l l s i d e  from 

the north end o f  the  Glen of Kothes t o  Blackhills .  l!iore inoraines can be 

seen a t  the junction o f  Glen Latterach and Glen bossie j u s t  south o f - t h e  

sheet, marking a h a l t  i n  the r e t r ea t  of the i ce  up 'che l a t t e r  valley, and 

it i s  c l ea r  t h a t  the Black Burn must have carr ied great quant i t ies  of  

meltwater. It appears probable t o o ,  t ha t  teinporary lakes formed between 

. 
b the r e t r ea t ing  i ce  and the land i n  the western pa r t  of the area where 

deposits of red s i l t y  c lay are found i n  s i t e s  incompatible F i th  the present 

topography, 

spreads o f  outvtash sands and gravels cover wide areas  of  Sheet 95, blanket- 

ing the underlying till deposits i n  s e r i e s  of  i r regular  mounds and ridges. 

These have been eroded and modified t o  sofile extent by wave act ion during 

These si l ts  are  well  seen near Alves and Coltfield.  Great 
B 



subsequent periods of submergence of p a r t s  of  the c o a s t a l  area,  That there  

i s  an overa l l  cover of till of varying thickness there  i s  l i t t l e  doubt; 

r idge tops  a r e s f r e e  of , d r i f t  and the till can 

frequent ly  be seen underlying the sand, o r  ou.-Lcropping on the tops  of 

mounds from which' the sand has been eroded. 

der iva t ion ,  mainly from the sandstones of the Old Red with addi t iona l  

mater ia l  from the o lder  r6cltS north of ilionaughty, and e a s t  of t h e  Permo- 

T r i a s s i c  outcrops. 

the  Dalradian q u a r t z i t e s  end sch is t s ,  and from the iyiiddle Old Red occupy 

l imi ted  a reas  

< 1  - 

The dominant till i s  of l o c a l  
5 .  

I n ' t h e  eas'cern p a r t  o f  the  sheet,  d i s t i n c t  t i l l s  f r o m  
" 

T i i l  containing Jurass ic  and Cretaceous mater ia l  was seen 

i n  an excavation near Lhanbryd, and one small patch o f  %ill composed mainly 

of black shale  wils noted a'c Shempston. Details of t h e  g l a c i a l  and outnash 

deposi'cs w i l l  be given i n  the  descr ip t ions  of  the parent mater ia l  o f  

various s o i l  associat ions.  

7. A t  the end of t h e  g l a c i a l  period t h e  sea stood a t  a l e v e l  some 80 f e e t  

above the present sea-level,  and many of the fea tures  seen today below t h i s  

l e v e l  a re  r e l a t e d  t o  hal t -s tages  i n  t h e  emergence o f  the  land (Ogilvie, 

1923). 

. \  

Remnants of beaches a t  t h e  50-foot, +foot and 15-foot leve ls ,  

sometimes extensive, can e a s i l y  be t r a c e d  i n  the iioray lonland, A t  the  

maximum submergence the  ClarltLy H i l l  -Covesea ridge and 'che Branderburgh 

headland would have stood ou-i, as i s lands  ly ing  off the  mainland foraed b y ' t h e  

Quarryvood ridge and the higher ground sov.th o f  Elgin round t o  the Binn H i l l .  

Smaller i s lands  aL Spynie, Lesmurdie and Sieft dotted the  p a r t l y  enclosed bay. 
, 

The subsequent h i s t o r y  of the presen'c area i s  apparently t h a t  of 

successive u p l i f t s ,  though it  should be borne i n  ridnd t h a t  i n  other a reas  t o  

the south the presence o f  submerged f o r e s t s  between the 50-foot and 25-foot 

r a i s e d  beaches affords evidence o f  o s c i l l a t i o n .  

narroned the s t r a i t  and the  remaining submerged p a r t  was increasingly cu t  o f f  

by the  bui lding of s p i t s  and shingle-bars as the naves and t i d e s  endeavoured 

t o  produce a regular  shorel ine Well-narked cliff-nargins a t  the 80-foot 

l e v e l  can be seen a t  Findrassie,  ALves, on the Coulard H i l l  a t  Lossiemouth 

and between Duffus and Hopeman. 

These u p l i f t s  gradually 

L .  I 

On the f irst  u p l i f t  the sea withdrew froin the val leys  and hollons south 

of Elgin, the i s lands  a t  Spynie, Kirkhill and iieft became linked t o  the 
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mainland and the Coltfield ridge appeared. The shoreline, however, vas 

even more involved since many of' the low fluvio-glacial  mounds and ridges 

were also exposed and most have undergone some modification. 

r e l i c s  of ivave-built land of t h i s  period a re  the low shingle-bars a t  

Spindlemuir and south of Covesea lighthouse. 

The only 

The next uplif'c closed the s t r a i t  a t  Roseisle and exposed extensive 

beaches, i n  t ha t  area, around ISnloss and Tiestfield, and i n  the western 

par't of  the par i sh  of Drainie. These beaches are not necessarily areas 

of deposition but more often eroded and planed-off f luvic-glacial  sand 

spreadso This stage saw .the greatest  development o f  marine s t ructures .  

The s t r a i t  between Branderburgh and Covesea was closed by a succession of  

shingle-bars and the Binn H i l l  a lmost  t i e d  t o  the Branderburgh hoadland by a 

similar se r i e s  of bars. These inay have forced 'che r i v e r  Lossie t o  f i n d  an 

ou'clet on the west s ide of Ienneddar, but the r ive r  did eventually break 

through a t  Inchbroom and the  interrupted shingle-bars were then uodified t o  

form the immense spreads a t  Sunbank and Caysbriggs. A siiiilar course of 

events was meantime taking place west o f  Burghead. The area of mater being 

gradually enclosed was by now of the nature o f  a lagoon, and carse-type sedi- 

ments were being deposited i n  pa r t s  o f  it. Vhen the land again rose, more 

t r a c t s  of beach were exposed, the shore-line JTas comparatively sinooth and 

waa not great ly  d i f fe ren t  from tha t  o f  the present day. A f ine  sec t ion  of 

the 25-foot beach c l i f f  l i n e  backs pa r t  o f  the  golf course a t  S to t f i e ld  and 

sea-caves a t  two leve ls  can be seen a t  Covesea. 

East of the Binn H i l l  the r ive r  Spey reached the sea through a t y p i c a l  

es tuar ine del ta ,  and with the lowering base-level, eroded i t s  own deposits, 

some of them fluvio-glacial, and a s  it entrenched i t s e l f ,  formed the con- 

spicuous se r i e s  of  terraces  between Fochabers and the coast. 

Spey Bay are formed o f  shingle-bars and storm beaches comparable t o  those 

The Links a t  

t o  the eas t .  

The f i n a l  u p l i r t  t o  the present l e v e l  reduced the lagoon t o  a Loch 

I n  the Spynie of f a r  greater extent than i t s  present day counterpart. 

western area of the sheet there  would have been nwerous small lakes and 

swampy hollows. 

ilrards t o  Branderburgh by the extension of  a sandspit, and the sea continued 

The out le t  of the r i v e r  L o s s i e  was again deflected &st- 



t o  add t o  the  beach depos i t s  between the re  and the  Binnc 

8. Later  even t s  include t h e  development o f  a f r i n g e  o f  sand dunes on t h e  

seaward margins of  t h e  most r e c e n t  r a i s e d  beaches, t h e  f i l l i n g  up of niany 

of t h e  small depressions by s i l t i n g  o r  peat forination o r  both, t h e  spreading 

of alluvium by the r i v e r  Lossie and i t s  t r l b u t a r i e s  d w i n g  per iodic .  f looding 

and, i n  h i s t o r i c a l  times, t h e  reduct ion  of t h e  a r e a  under v a t e r  by 

a r t i f i c i a l  drainage 

t 
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Distribution, 

between the 3uckie Burn and *he eastern uargin of *the Sheet (1.86 square 

miles) , a continuation o f  the extensive development oi Scotstoun ilioor 

Soi l s  of the Dv.rnhi.11 Association occur i n  two areas, (’I) -- =-=. _-_h__n. - 

Bauds of Cullen on Sheet 96; here the topography i s  gen’cly undula’cing, 

between 100 and. I 5 0  fee t ,  bu’i r i s i n g  t o  over 300 f e e t  on the sua11 proiiiin- 

ence o f  Clean Hill; (2) on -the Hill of S-tonyslacks (958 f e e t )  i n  -the south 

eas t  corner of tine map, pa r t  of the ridLe extending t o  Mdze H i l l  (0.65 

square miles) 

Parent 1iIateria1. 

r ived from the quartzose rocks of the Sullen group of the Highland Schists.  

The parent mater ia l  o f  the Dv.rnhil1 s o i l s  i u  a till de- 
=>=__I- c----i-o__ .- 

main rock type i s  a fine-grained aassive granul i i ic  quartzi te  o f  white 

grey o r  pinkish colour often con’caining f ine  banding dule t o  t h i n  layers  o f  

dark heavy minerals. 

developed and the rock approaches a quartz-schist. 

variable with nany bands o f  dark garne’ciferous ,mica-schist interbedded with 

fine-grained quartzi te  The till, exposed i n  c l i f f -sect ions on -the coast, 

is a compact, stony loamy sand o f  a pale whitish yellow colour often with a 

reddish cas t  which may be due -to a s l igh t  addition o f  ma’cerial from the 

I n  zones o f  much folding, flakes o f  white mica are  

The upper beds a re  more 

I I 1  

Middle Old Red Sandstone t o  the west. The upper pa r t  of the till i n  the 

BuclLie area has been iiodified t o  sone exlen’c by g l ac i a l  iiieltwater and con- 

t a i n s  i n  many places rounded quartzi tes  which give i - t  the  a2pearance of a 

coarse gravel.  

o f  quar tz i te  contained i n  the schis ts .  

obviously not f a r  removed froiil source, since i’c contains inany angular frag- 

On the Hill o f  Stonyslacks the  ’iill i s  derived from a lens  

The till i s  generally t h i n  arid 

ments and i s  sometimes rnore o f  the nature of  rock rubble than t rue  till. 

S o i l s .  ?‘he s o i l s  of  ’che Durnhill Association are amongst ’che mos’c acid 
L -a 3.. . 

i n  the area. The parent material  i s  light-tex’cured and highly s i l iceous,  

and i n  the  dominant freely-drained Durnh i l l  series,  t h i s  has aided the 

development o f  well-narked podzol p ro f i l e s  377ith proininent A, horizonso 

under ser,ii-natural vegetatj-on 0ccv.r on -the Hill o f  Stonyslacks only .  

s teeper  slopes where the Grainage i s  good the p ro f i l e  i s  tha t  of  a norlnal 

podzol, but a s  the s lope  decrezses ’ihe l e s s  rapld run-off tends t o  allow 

Soils 

On the 



t h e  accumulation o f  black ram huxius and the s o i l s  a r e  peaty podzols. This 

e f f e c t  i s  of ten aided by the presence of  a 'chin irnpervioi1.s i r o n  pan i n  the 

p r o f i l e .  

accumulation i s  general ly  s u f f i c i e n t l y  th ick  t o  be mapped as h i l l  peat ,  but 

On the poorly drained s i t e s  on 'chis Association the humus 

one sinall flesh area  a t  the head o f ' a  stream has been separated as  t h e  v e r y  

Es 

f 

poorly drained Balloch s e r i e s  of the  Association. The soil i s  a peaty gley. 

On t h e  lower ground the  h . r n h i l 1  s o i l s ,  although a g r i c u l t u r a l l y  they 

cannot' be ra ted  very highly, a re  almost invariably cu l t iva ted ,  This i s  

probably due t o  the proxknity of  t h e  well-populated s t r i p  along the  coast  

c r e a t i n g  a demand f o r  farm produceg and the a v a i l a b i l i t y  of s h e l l  sand, 

seaweed, f i s h  o f f a l  and t o m  refuse,  together  with the  r a t h e r  favourable 

climate, has helped t o  build up and maintain 8 reasonable f e r t i l i t y  i n  a 

s o i l  of low inherent value. The whole area has been mapped as f r e e l y  drained, 

but i n  some f l a t  o r  s l i g h t l y  depressed patches the presence o f  an i r o n  pan; I 

together  with t h e  ali iost  universal  indurated layer , tends t o  hold up water af'ter 

r a i n  and t o  give a raisleading impression of poor drainage. Bclovir 'che pan, 9 
however, the p r o f i l e  has a l l  the c h a r a c t e r i s t i c s  of f r e e  drainage. The 

s o i l s  are always stony, and the hard, r e s i s t a n t  q u a r t z i t e s  cause considerable E 

wear and t e a r  on farm bplements.  The t o p s o i l s  a re  a dark grey colour, 

having been f o m e d  by the  ploughing together  of  the black inor humus and p a r t  

o f  the  almost v h i t e  & horizon which i s  always present  and islay exceed 18 

inches i n  thickness.  

S e r i e s  
-,"a--*- 

Durnhill S e r i e s  
. - . . . ~ - - y _ u u p _  

The following p r o f i l e  i s  t h e  nearest  t o  a na tura l  p r o f i l e  avai la5le  

on the lower ground. 

on the hPoor oi? Findochty j u s t  e a s t  of Sheet 95, it represents  t h e  u n c u l t i v -  

Taken from a gent le  slope a t  an e leva t ion  o f  275 f e e t  

a t e d  vers ion of the conmon p r o f i l e  i n  the  aree. 'The vegetat ion cons is t s  

of Calluna vulgaris - Tr&C_%hzrum caexi tosum heath with (scat tered Ulex 

europaeus and S a l i x  sp~=. (cf. Analysis No. I ' 

.a-* ---I ..- - --- -.- --1 

-> " 

P r o f i l e  De s c r i p t i o n  - a%-_ 
---.___PU_ 

Horizon Depth 
-v--x_ --.,- 

L 0 - I in .  Black, v.ndecoiLiposed l i c t e r .  

A1 1 - 9 in.  Black humus n i t h  bleached sand grains.  
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Horizon -- 

42 

El 

B2 

B3 

C 

8 

D 2 t h  

9 - 13 in .  

_ _ w  

I 3  i n .  

13 - 16 i n ,  

16 - 27 in.  

27 in .  + 

Grey-brown loamy sand; patchy humus staining; 
frequent bleached quar tz i te  stones; s l i g h t  
acc~unulation o f  black liuifius and r o o t s  a t  base. 

Strong t h i n  i ron  pan; no r o o t s  penetrate .  

Brigh-t yellow-orange loamy sand; f r i a b l e ;  i ron  
sxaining decreasing downwards; sharp change t o  

Yellow-brown sandy till; in-tensely indurated; 
iiiany romded and sub-angular stones; inerging into 

Light brown compact, very stony till. 

On t h e  higher ground, a -%ypical p r o f i l e  developed on a moderate slope 

under mixed Calluna vulgar i s  -.-1 and r Erica _b_- cinerea - --- with c- DeschamJsia_flexuosa -._. - 

Horizon 

L 

F 

H 

- 

&a 

Bl 

Bl 

B, 

B3 

C 

and Empetnun nigF- 
-1 

_ -  D m  
I 0 - 2 in. 

9 - 4 in. 

4 - 7 in.  

( I t 2  

1 

7 - 15 in. 

16 - 20 in .  

20 in.  

P ro f i l e  -n=- Descri- 

Dark brown unde comp o sed l i t t e r  

Very dark brown lxor huius with many f i n e  roots  

Black greasy huiws, drying t o  siliall angular blocks 
with many reddish brown f ine  r o o t s  i n  shrinkage 
cracks; sharp change t o  

Grey-brown stony loamy sand; 
mois t ;  some vague organic s ta ining;  very few r o o t s ;  
c l e a r  change t o  

r~eakly cloddy when 

D d r  brown humus s ta ined stony sand; moist ;  weakly 
cloddy; sharp change t o  

Thin (8” in . )  ravy i ron  pan, alnost continuous; 
s l i g h t  concen’cration of r o o t s  above; sharp change t o  

20 - 28 in.’ Bright yellow-brown stony loamy sand; f r i a b l e ;  
’ -  f i r i n ;  merging i n t o  

28 - 33 in .  Pale yellolv-brown stony sand; indurated; merging 
with decreasing induration t o  

33 - 45 i n ,  Pale brown stony sand till; compact 

The humose B,, horizon i s  variable i n  tlficlcness and may be absentb 

On f l a t  o r  gently sloping si’ces, vhere the  i ron  pan tends t o  be b e s t  

developed the  consequent impedence t o  t he  downti-ard f l o w  of  water r e s u l t s  i n  

a thickening o f  the H l aye r  o f  black humus and gleying occurs i n  the  lower 

p a r t  of -&e A, l ayer  above the  pan. 

greenish t inge and i s  frequent ly  of  heavier texture  than ’che upper par’c of 

’che & due ’CO t he  accelerated weathering, pa r t i cu la r ly  o f  the  fe l spars .  

This  gleyed layer  (&gj develops a 



20 * 

Balloch Sar ies  

As indicated,  t h e  very poorly drained s o i l  o f  t h i s  s e r i e s  occupies 

a few acres  only, i n  a f lu sh  area a t  the  head of the Addie Burn. The 

vegetation i s  mainly Juncus acut i f lorus .  

horizon of  up t o  12 inches of  very dark brown t o  black peaty sandy loam with 

abundant r o o t s  and r e l a t i v e l y  few stones. 

The p ro f i l e  has a surface 
__9__,s.d../- --- 

This overl ies ,  with a sharp 

boundary, I 2  t o  I 6  inches o f  l i g h t  grey sandy loam tfith weak cloddy struc- 

e 
t 

1 

t u r e  and froquent stones of ten p a r t l y  decomposed. 

occurs round the infrequent root  channels. 

sharply t o  a s t rongly gleyed C horizon consisting of blue-grey t o  olive-grey 

stony loaay sand. 

Some i r o n  mottl ing 

This &g horizon changes 

- ,  , 
Strichen Association 

Distr ibut ion,  S o i l  s e r i e s  o f  t he  Striclien Association are  confined t o  the  

eas te rn  p a r t  of the sheet where they occupy an area of some 1.70 square 

miles. They form an extension westwards o f  t he  b e l t  of  Strichen s o i l s  

developed on the lower slopes of t h e  H i l l  o f  Haud and &die Hill on Sheet 96. 

The topography i s  moderately t o  gent ly  sloping with a l t i t u d e  ranging from 

250 feet  a t  Drybridge, t o  over 750 f e e t  on the Hill o f  Menduff. 

Let terfourie  and Core Burns d issec t  the area with t h e i r  d.eeply incised channels. 

Y l - * - Y . C -  

The 

Parent Rater ia l .  

derived mainly from Dalradian metamorphic quartzose rocks. 

t h e  dominant rock type i s  a grey f ine  grained micaceous flagstone which 

s p l i t s  readi ly  along mica-covered par t ings i n t o  s labs  which average about 

I inch i n  thickness. The till also contains a moderate amount of quartz- 

sch is t ,  mica-schist and quartzi te .  It i s  pale  yellow brown i n  colour and 

of loamy sand t o  sandy loam t ex ture  with a moderate content o f  I t o  4 inch 

The parent mater ia l  o f  t he  Strichen s o i l s  i s  a till 

I n  this area 

rock fragments. 

with increasing s toniness  on t h e  upper slopes. 

The till cover i s  ra re ly  very th ick  and tends t o  t h i n  out 

P, feature  of  t h e  till i s  a 

c e r t a i n  g r i t t i n e s s  due t o  coarse quartz par%ic les  from the sch is t s .  

Soi ls .  

are  all represented but the  configuration of the  ground i s  such tha t  the 

f r e e l y  drained Strichen s e r i e s  i s  by f a r  the  most extensive. As i n  the 

adjacent Durnhill  Association a few more l e v e l  patches with l e s s  rapid run-off' 

The f r ee ly  drained, poorly drained and very poorly drained s e r i e s  -- 

'p .- 
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contain s o i l s  with imperfect drainage but these a re  t o o  small t o  indicate  

on e 1 inch map. The poorly drained Anniegathel Dories i s  found where the 

steeper slopes begin t o  l e v e l  ou’c and the  met condition o f  the s o i l  i s  due, 

more t o  seepage water than t o  impedence within the s o i l .  The very poorly 

drained Hjtthie s e r i e s  i s  l imited t o  a very small f lush  area a t  the head of 

the Addie Burn. 

With the exception o f  narrow wooded s t r i p s  bordering the streams 

p rac t i ca l ly  a l l  %he ground up ‘CO about 600 f ee t  has been cult ivated.  

Attempts have been made t o  es’czblish small c ro f t s  above t h i s  l e v e l  but 

these have not been successful and most o f  them have now been abandoned. 

Series.  

Strichen Series 

An uncultivated s o i l  under a vegetation consisting dominantly o f  

--- 

Calluna vulgaris with some .5=. Nardus /_* P s t r i c t a ,  - a t  an a l t i t ude  of  650 f ee t ,  has 

the  following p ro f i l e  

Horizon 

L/F 

A1 -4 

Bl 

B2 

B3 

C 

De2 t h  

0 - 3 i n .  

- _- 

3 - 9 in .  

9 in.  

9 - 14 in.  

I 4  - 21 in. 

21 - 42 i r i .  

(Analysis r h .  3 ) 0 : -  

Prof i le  D e s c 2 i o n  --. - --- 

Black mor humus; fibrous; roots  p len t i fu l ;  
i nd i s t inc t  change t o  

Dark grey, mixed mineral and black organic matter 
i n  u p p e ~  pa r t  sandy loam below; 
quartzi te  s’cones; sharp change i n t o  

Irregular  t h i n  i ron  pan (0’ in.); 
concentration above; 

some bleached 

s l igh t  humus 

Yellow-brown f ine  sandy loam; some dark brown 
humus and i ron  staining; 

Pale yellow-brom loamy sand.; 
mainly angular sch is t s  but some rounded quartzi tes ;  
indxrated - induration decreasing downrrards; 
aerging i n t o  

sharp change i n t o  

s’iones frequent, 

Yellow-brown loamy sand till; massive ; moderate 
stone content but stones increasing i n  s i ze  and 
number downwards. 

The typ ica l  prof i le  has a more sharply defined organic surface 

horizon with a well-marked 3 t o  6 inch bleached A, horizon. The t h i n  i r o n  

pan i s  not continuous and r a re ly  very strongly developed, but the indurated 

horizon i s  character is t ic .  

The following p ro f i l e  description i s  of a corresponding cul t ivated 

s o i l  from a ’chree-year old pas’iure a t  approximately the same level ,  with a 

moderate slope and north west aspect, (Analysis No. 2 0 ) 0  
I 
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Horizon 

s 

B2 

B3 

C 

Depth 

0 - 8 in.  Dark brown sandy loam; weak cloddy s t ruc ture ;  
a few t r aces  o f  t h i n  i ron  pan, probably r e l i c ;  
sharp change t o  

8 - 20 in .  Bright yellow-ormgc s ta ined sandy loam with 
frequent fragments of  micaceous flags'cones and 
sch is t s ,  of ten i n  a f r i ab le  condition; grass  
r o o t s  t o  18 inches; 

Pale yellow-brorvn loamy sand with many rock 
fragments up t o  6 inches across, rock f resher  than 
above; indurated; merging i n t o  

c l ea r  change -to 

20 - 28 i n e  

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

I n  t h e  cu l t iva ted  areas the  upper horizons of  the  podzol p r o f i l e s  

have been mixed together t o  form the  S horizon,, ' In some cases these 

horizons have been s o  t h i n  t h a t  pa r t  o f  t he  B2 horizon has been incorporated 

i n  the  plough l aye r  with disrupt ion o f  any i r o n  pan tha t  m a y  have been 

present.  

ordinary inspect ion p i t  exposes the  underlying rock which i s  usual ly  thcn 

much shat tered and wea'chered. 

/ I  

On the higher ground the  till i s  sometimes s o  shallow t h a t  an 

h n i e g a t h e l  Ser ies  
________pp- 

The p ro f i l e  o f  t h i s  poorly drained s e r i e s  of the  Strichen Association 

a non-calcareous gley, i s  described f r o m  a s i te  on the  foot-slope of the 

f i e l d  from which the  previous descr ipt ion was taken. 

Horizon 

S 

Gl 

G2 

G3 

C-G 

De t h  A ,  
0 - 8 i n .  Dark grey-brown f ine  sandy loam; sofat cloddy 

structure;  f r i ab le  t o  coarse crumb; moderate 
stone content; sharp change i n t o  

8 - 12 ir,. Grey-brown f ine  sandy loam; 
more compact than S horizon; 
humus s ta in ing;  frequent stones; sharp chstnge i n t o  

Yellowish grey stony f ine  sandy loam; 
coarse yellow-brown mottling; 
above; merging i n t o  

Stony f i n e  sandy loam, mottled grey and rusty-brown 
with grey predominating; 

s o f t  cloddy s t ruc ture ;  
some dark blotchy 

I 2  - 18 in. strong 
inore compact than 

18 - 33 in. 
compact; merging i n t o  

33 - 48 in.  As  above, bu t  texture  coarsening t o  stony loamy 
f i n e  sand. 

I 

s 

c 

T h i s  p r o f i l e  lacks  the  tendency t o  prismatic s t ruc ture  common t o  

most poorly drained s o i l s .  

texture, although the  texture of t he  poorly drained s e r i e s  is, i n  general, 

This i s  a t t r i bu tab le  t o  the  comparatively l i g h t  



s l i g h t l y  heavier than t h a t  of  the f r e e l y  drained ser ies .  

a. 

Hythie Ser ies  - 

The very poorly drained Hythie s e r i e s  i s  o f  very minor extent  on Sheet 

95. The few acres  a t  the  head o f  the Mdie  Burn i s  l i t t l e  more than a 

Juncus f lu sh  area and although p a r t  of it had a t  one time been enclosed, it- -- 
i s  much too wet f o r  cu l t iva t ion .  

loam with abundant r o o t s  overlying s-trongly gleyed, Coliljmct, grey t o  b lu ish  

grey stony loamy sand with some i ron  mottl ing i n  the upper pa r t .  

The p ro f i l e  shows about 12 inche's of peaty 

Foudland Association 

Distr ibut ion,  Soi ls  of the  Foudland Association are found i n  the  south- 

eas t  of t he  area, i n  a b e l t  running f r o m  north t o  south on the  north-vest 

facing slopes of the Banffshire h i l l s .  

moderate and are,  i n  general, smooth. The elevat ion ranges from'200 f e e t  

a t  K r r d o u l  t o  over 800 f e e t  a t  Tarrymount on the southefn edge of the sheet.  

A small outlying petch has been mapped i n  the  v i c i n i t y  o f  Oran. 

area o f  Foudland s o i l s  i s  2.47 square miles. 

Parent itviaterial, There i s  no sharp l i n e  o f  demarcation between the  till on 

which the Foudland s o i l s  a r e  developed and the  parent mater ia l  of  the  neigh- 

bouring Strichen Association. The rock i n  each case i s  the Findlater  Flag 

group of t he  Highland Schis t s  but i n  the  Foudland till the dominant type i s  

a fine-grained argil laceous-schist  which i s  of ten o f  a slaty nature, and the  

more quartzose sch i s t s  a re  scarce o r  absent. 

a cha rac t e r i s t i c  o f  the  texture ,  and the  rock fragments, which a re  abundant 

l oca l ly  a r e  nearly a l l  f l a t  and angular. 

var ie ty  o f  the  rock has been quarried a t  one t h e  f o r  both roofing and paving 

s labs  and many o f  the f i e l d  dykes i n  the  d i s t r i c t  have been constructed Of 

t h i s  quarr ied rock i n  the  absence o f  the  numerous e r r a t i c  boulders so common 

i n  the adjacent Strichen and Durnhill areas.  

hard calcareous muds-tone which has provided a till of  Foudland type. 

till over the  whole area i s  variable i n  thickness, 4 t o  6 f e e t  being common 

on t h e  ;loweri ground, bu t  on the s teeper  slopes of the upper h i l l s i d e  it may 

be a s  l i t t l e  as 18 inches Over shat tered and weathered rock, 

Soi ls .  

t o t a l  area of  t h e  Association. 

The slopes vary from gentle t o  

The t o t a l  

A high f i n e  sand content i s  

A t  Tarryinount a highly f i s s i l e  

The quarry a t  Oran i s  in a 

The 

The f r e e l y  drained Foudland Series  occupies 90 pe r  cent of the - 
The Fisherford and Slianqullar series,poorly 
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drained and very poorly drained respectively, have a l s o  been noted. Most 

of t h e  belter-drained land has been cu l t iva ted  o r  improved with r e s u l t a n t  

des t ruc t ion  of the  upper horizon of t h e  podzol p r o f i l e ,  but w e n  i n  the  

semi-natural s o i l  ”ihe f i n e r  texture  2nd l e s s  s i l i c e o u s  parent mater ia l  of 

t h i s  Association has meant l e s s  pronounced U, horizons than i n  -the Str ichen 

and Durnhill  podzols. 

S e r i e s  e -- 
Foudland Ser ies  
n.- --e---* 

The following p r o f i l e  i s  described from an open p lan ta t ion  of old Scots 

pine on a north-west facing slope on the  h i l l s i d e  near Tarrymount a t  an 

e leva t ion  o f  650 f e e t ,  

and Holcus lana tus  with occasional Ulex euro-paeus, 

The ground vegetation i s  mainly 4 r o s t i s  t e n u i s  
“U L.. ..------.. 

(linctlysis No. 4). 
*.,--.*-- -. .-*---* ---zx__ 

F’rofile Descr iEion  
o - _ _ _ _ _ p l -  - 

Horizon 
-..I_.__ 

S 

B2 

C 

s De.pth 

0 - 11 in .  Very dark brown ( I  OYR5/2) iiize sandy loam; 
sub-angular bloclry s t ruc ture ;  
angular fragments of f lagstone; 
sharp boundary 

f i n e  
stony - mainly 

r o o t s  p l e n t i f u l ;  

11 - 26 in.  Strong broim (7.5YR5/6) stony f i n e  sandy loam; 
f i n e  crumb s t r u c t u r e ;  f r i a b l e ;  uniform iron 
s’mining decreasing donnwards; 
change t o  

c l e a r  but i r r e g u l a r  

26 - 46 in. Brown (lOYR&/3); 
t o  weethering i n  si-ku, i n t e r s t i t i a l  mater ia l  loamy 
f i n e  sand; roo’cs penetrcte  t o  40 in .  

coinposed o f  rock fragments due 

t’ 5 

T h i s  i s  t y p i c a l  o f  t h e  shelloriver till areas and the l ike l ihood of rock 

close t o  the surface i s  probably the reason f o r  the t r e e  plant ing.  

hill s o i l s  may well  hzve been cu l t iva ted  1.n the p a s t  but c lose  %o the  above 

s i t e  a p r o f i l e  under dominant Cclluna showed about 4 inches of black mor 

humus. The mellow f r i a b l e  B, horizon i s  c h e r a c t e r i s t i c  o f  t h e  Foudland 

s e r i e s .  

p r o f i l e  and on ’ihe th icker  till an indurated B3 horizon may be encountered, 

The 

A t h i n  i r o n  pan above t h e  B, i s  not uncommon i n  the  uncultivated 

Fisherford Series  _____)__. 

The poorly drained soils forming t h i s  s e r i e s  are  l irnited t o  a few 

sinall areas  of cu l t iva ted  ground j u s t  south o f  Farnachty Wood. 

a r e  l e v e l  o r  s l i g h t l y  depressed and i n  place3 have a t h i n  l a y e r  of a l l u v i a l  

mater ia l  on the  surface. 

These s i tes  
s 

The s o i l  i s  classed as a non-calcareous gley. 
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Horizon '-Depth 

Prof i le  Desc r2 t ion  
-___I----.- - 

S 0 - 8 in. Grey-brown f i n e  sandy loam; weak cloddy t o  crumb 
s'cructure; moderate content of  s l a t e  fragments; 
sharp change i n t o  

GL 8 - 12 in. Brownish grey f ine  sandy loam; compact cloddy 
struc'cure; occasional rus ty  mottles; merging i n t o  

Ga I 2  - 28 in. Pale grey-brown f i n e  sandy loam; cloddy; much f i n e  
rus ty .  brovLn mottling; moderate stone content o f  
p a r t l y  weathered s l a t e  ; merging i n t o  

C-G 28 - 48 in.  Greyish yellow-brown loamy f i n e  sand till; much 
brown, grey and yellow mottling; compact; more 
stony than above. 

I 

Shanquhar Ser ies  - --a 

Very poorly drained s o i l s  o f  the Fou.dlsnd Association have been mapped 

i n  and around the  area known as Bog Shalloch. 

good d e a l  of' peat may have been cut here and the  p r o f i l e  generally now has 

It seems probable t h a t  a 

I 0  t o  12 inches of dark brown loamy peat  overlying 2 t o  4 inches o f  dark 

grey-brown humus s ta ined sandy loam, This changes sharply t o  s l i g h t l y  

b lu i sh  grey sandy loam with i r o n  deposit ion around old root channels. The 

s t ruc ture  i s  weakly cloudy a t  t h e  top o f  t he  horizon but becomes more 

massive with depth and the  iron-staining decreases. 
* z 

Elgin Association 
-. 

Distr ibut ion,  - 0 
Soi l s  of the  Elgin Association are  found throughout t he  

surveyed area  but; occur iiiainly on the  higher ground i n  the  vestern p a r t  where 

the  underlying boulder c lay  appears a t  t he  surface through the  mantle of 

f luvio-glacial  d r i f t .  They are best  seen. on the  r idges o f  Nonaughty, 

Quarrywood, Findrassie and Inverugie, and on i so la ted  r i s e s  a t  Earnside and 

Grange Hill. They a l s o  occupy the  r i s i n g  ground south of Loch-na-Bo, and 

have been mapped i n  small areas e a s t  of  the Spey a t  Ordiga, Broadley and 

Auchenhalrig. The t o t a l  area of the Association i s  approximately 13.6 

square miles. 

- Parent IIaterial .  

i s  a sandy loam textured till derived mainly from sandstones of  Upper Old 

Red Sandstone age. From the  d i s t r ibu t ion  and occurrence o f  exposures of 

t h i s  till it seems probable 'chat it covers most of t h e  ground from the 

western edge of the  sheet t o  v e l 1  e a s t  of the  Spey underlying most of  the 

The parent mater ia l  on which the  Elgin s o i l s  a r e  developed 
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extensive f luvio-glacial  sand and gravel  deposits. The grea tes t  thiclmess 

of till exposed i s  some 15 f ee t ,  but 4 t o  6 f e e t  i s  more common, and on the 

r idges  it i s  not unusual f o r  so l id  rock t o  be encountered within normal 

p r o f i l e  depth. 

darken and become redder lcca l ly ,  and elways rrith depth. 

t ex ture  i s  notably consis tent  over the  area although within the s o i l  p r o f i l e  

The colour o f  the ” c i l l  i s  pale reddish brown which tends t o  

The sandy loam 

there  i s ,  as  a rule, r a the r  l e s s  clay i n  the v.pper horizons. I n  the  v i c in i ty  

of t h e  Permo-Trias outcrops the till contains a higher proportion o f  mater ia l  

f rom these sandstones but,  spar t  f rom a s l i g h t  increase :Ln ’che sand f rac t ion  

(cf.  Analyses Nos. 9, 42, j3 . )  t h i s  has l i i t i c  e f f ec t  on the general nature 

o f  t he  till, Stones a re  common everywhere, rnostly o f  sandstone. I n  the 

south of the  sheet where the  Old Red Sandstone qproaches  the Highland 

Schis ts ,  the  proportion o f  e r r a t i c s  o f  ac id  iiie”camorphic rocks i s  g rea t ly  

inc  r e  as ed a 

-- Soi l s .  

cu l t iva ted  where not wooded. 

The f r e e l y  drained Elgin s e r i e s  i s  dominsn’c and i s  nearly always 

The semi-natural p ro f i l e  i s  a well developed 

podzol i n  which an i r o n  pan may be present.  

common, pa r t i cu la r ly  i n  t h e  imperfectly drained Rosebrae s e r i e s  which usual ly  

Humus podzols a re  f a i r l y  

occurs on f l a t t e r  s i t e s  where the  impedence t o  drainage of  an indurated layer  

i s  more effective.  The poorly drained Ivionaughty Ser ies  i s  a non-calcareous 

6 

gley and the  very poorly drained Findrassie s e r i e s  a peaty gley, although the  

d iv i s ion  here i s  not clear-cut. Small areas o f  very poor  drainage may 

have a low-humic surface horizon from which pea t  has been removed, and 

s imi l a r ly  the drainage o f  some patches o f  peaty gley may be no worse than 

poor. . Both these s e r i e s  are, however, of  very small extent.  

Ser ies .  

Nest of the  s o i l s  o f  the Elgin Association occur40n moderate slopes,  

and t h i s  together with the  r e l a t i v e l y  low r a i n f a l l  and coarse tex ture  has 

r e su l t ed  i n  t h e  dominance o f  the f r e e l y  drained Elgin ser ies .  

the  whole area occupied by t h i s  s e r i e s  has been cu l t iva ted  o r  planted with 

t r ees ,  s o  t ha t  areas o f  semi-natural inoorland o r  rough grazing are  negl igible .  

9 
Par t i cu la r ly  

a‘ 

The following descr ipt ion i s  a typ ica l  p rof i le  i n  a 20 year  old Scots pine 

p l an ta t ion  on a gentlo slope nt an elevat ion of‘ 250 f e e t ,  (Analysis No. 5). 



Prof i le  Description 
--n___--_--i_r_ 

d! 

A, 

B2 

C 

Eepth 

0 - I in .  

r N  -mu_ 

1 - 3 i n ,  

3 - 8 in .  

8 - 20 in.  

20 - 30 in .  

30 in.  + 

b i t t e r ,  mosses and pine needles, passing i n t o  a t h i n  
F-layer and inc ip ien t  H-layer. 

Dark grey ( I  OYR4/1)  loamy sand; weakly cloddy; high 
organic matter; many r o o t s ;  very mois t ;  c l e a r  change 
i n t o  

Light brown-grey ( I  OYR6/2) loamy sand; 
stones coiu.i!lon; 
and blotches, concenkrated around the  few roots ;  
mois t ;  concentration of  hLmirs a t  base of horizon; 
sharp change t o  

weakly cloddy; 
organic matter i n  i r r egu la r  s t reaks  

Strong ‘brown (7.5m5/6) merging downwards t o  reddish 
yellox (7.5YR6/0) loamy sand; weakly cloddy; f r iab le ;  
frequent stories; many r o o t s ;  m o i s t ;  merging colour 
change but boumdary marked by incidence o f  induration. 

Reddish brotrn (2.5m5/&) sandy loam; frequent stones; 
indurated with ’iendency t o  p l a t y  struc’cure; no r o o t s ;  
moist ;  merging i n t o  

Reddish brown (2.5yR4/4) sandy loam; 
frequent rounded s’cones (quar tz i tes  and quartz-schists)  : 
no roo’cs; m o i s t .  

very coupact; 

This p ro f i l e  i l l u s t r a t e s  the increase i n  c lay  content and the  reddening 

o f  the colour with depth. The high sand content of the upper horizons 

suggests i n  places  the  l ikel ihood o f  some degree o f  water-sorting of t he  till 

surface and t h i s  almost ce r t a in ly  did occur i n  t h e  Ordiga a rea  e a s t  of the 

Spey. The bleached A, horizon i s  usual ly  prominent due -to t h e  complete 

removal of the  red colour. Tapering tongues o f  grey bleached mater ia l  ex- 

tending down through the B horizon following root  channels a r e  character is- t ic  

o f  the  Elgin se r i e s .  A t h i n  i r o n  pan may be present bu’c i s  seldom extensive 

o r  continuous; more of ten a concentration o f  black hunus i s  found at the 

base o f  t h e  4 horizon followed by an inch o r  two o f  intense i r o n  s ta in ing  

on the top o f  t he  B, horizon.  The degree of  indurat ion var ies  from moderate 

t o  strong and i s  usual ly  accompanied by -the development of  a p l a t y  s t ructure .  

The non-arable s o i l  i s  s t rongly ac id  and notably low i n  nutr ients .  

A corresponding cu l t iva ted  p ro f i l e  from a smooth 5’ slope a t  an 

e leva t ion  of 200 f e e t  provided the  following descr ipt ion.  - The vegeta’iion 

was three-year old pasture.  (Analysis No. 6). 
Y 
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Prof i l e  Doscri2tion 
__F____x __I_ 

Horizon 
-7 

S 0 - I 6  i n ,  Dark brown (7.5YR3/2) sandy loam; weak sub-angular 
bloclcy; medium organic matter; s tones common 
(quar tz i tes  and sandstones); r o o t s  frequent;  earth- 
worms cormon; mois t ;  c l ea r  change t o  

Ba I 6  - 20 in. Yellowish red (5yR4/6) loamy sand; weak sub-angular 
blocky; f r i ab le ;  low organic matter;  r o o t s  comon; 
stones common; m o i s t ;  no mottling; sharp change t o  

Brown (7.5YR5/5) and l i g h t  yellowish brown (I OY516/4) 
lomiy sand; indurated; s l i g h t l y  p la ty ;  very l ow 
organic matter; 
angular (I t o  4 inches);  no roots ;  mois t ;  merging 
with decreasing induration i n t o  

B3 20 - 34 in.  

stones comnon - rounded and sub- 

C 34 in .  i- Reddish brown stony sandy loam till; compact; moist .  

The f a i r l y  deep S horizon o f  t h i s  p r o f i l e  has been formed by the  

ploughing together  of  t he  AI and & horizons and probably the  upper p a r t  o f  

the B2 horizon. The e f f e c t s  o f  the  processes of cu l t iva t ion  and the  

appl icat ion of  manure and a r t i f i c i a l . f e r t i l i z e r s  may be seen i n  the  great ly  

enhanced base s t a t u s  and higher f igu res  f o r  t o t a l  and readi ly  soluble 

phosphate. 

Hosebrae Ser ies  -- 
---__L_ 

1 Soi l s  of t he  imperfectly drained Rosebrae s e r i e s  occur i n  very small 

patches within the areas  o f  the Elgin se r i e s ,  but have been mapped separately 

i n  three l o c a l i t i e s  near Burgie, Asliesk and Linlwood. The l e s s  e f f i c i e n t '  

drainage i s  due t o  poor  run-off from nearly l e v e l  si'ces, t h e  addi t ion o f  

seepage water from slopes above, o r  t o  the  impedence caused by a f a i r l y  

s t r o n g  indurzted layer.  The following p r o f i l e  i s  from a cu l t iva ted  f i e l d  

of  f i r s t -yea r  pasture  a t  an elevat ion of  320 f ee t ,  Liinediately below a 

wooded slope. (Analysis No. 7). 

' 

i t  ; 

Horizon D 2 t h  
-1- . .-- 

F 

9 

S 0 - 7 in. Dark bromn (7,5YR3/2) sandy loam; WalcLy cloddy t o  
crumb structure;  medium organic matter;  stones 
p l e n t i f u l ;  abundant grass and clover roots ;  f re-  
quent earthworriis ; . mois t ;  sharp change t o  

7 - 9 in. Brown (7.5Y&/4) sandy loam; f ine  crurnb s t ructure;  
stones p l en t i fu l ;  r o o t s  coinrnon; moi s t ;  uniformly 
iron-stained; 
due t o  incorporation of p a r t  i n  S horizon by ploughing; 
very sharp change t o  

.g 
B2 

horizon of var iable  thickness probably 



29 

P r o f i l e  De sc+ t i 2 l c o n t d  M_ .$ 

f? 

Horizon Depth 

B3 ( g )  9 - 20 i n .  Yelloxish brown (I OYR5/4) coarse  sandy loam; s t rong ly  
indurated;  very stony; no r o o t s ;  b lo tchy  appear- 
ance due t o  coarse  mot t l ing  of  varying i n t e n s i t y ;  
inerging i n t o  

C(g> 20 in .  + Brom (7.5YR5/4) and pa le  red- (2.5~~6/2) s tony  loam; 
compact; co lour  patchy; some r u s t y  s t a in ing ;  moist. 

This p r o f i l e  has  a higher  then  average s tone  content  with a h igher  

p ropor t ion  of s c h i s t s  and q u a r t z i t e s .  m e  absence of an f& hor izon  and t h e  

comparative th inness  of t h e  B, i s  the  r e s u l t  o f  ploughing, il;iore coimonly, 

and e s p e c i a l l y  on uncultivated- s i t e s  a horizon of F a i r l y  i n t e n s e  humus con- 

c e n t r a t i o n  occu.rs j u s t  zbove t h e  B, horizon. 

Bdonaught. S e r i e s  .-- .--=- -.,.. --=. 

Vith t h e  except ion  of an a r e a  which i s  p a r t  o f  t he  xestward extensfon 

o f  t h e  I\josstowie va l l ey ,  s o i l s  o f  t h e  poorly dra ined  I\jonau.ghty s e r i e s  a r e  

r e s t r i c t e d  t o  small pockets  on l e v e l  o r  s l i g h t l y  depressed sites. Such a 

Q 

1 

s i t e  a t  350 f e e t  on t h e  nor thern  f l a n k  o f  t h e  Monaughty r idge  showed t h e  

p r o f i l e  descr ibed below. The a r e a  i s  uncul t iva ted  but  p lan ted  with Norway 

spruce,  Scots  p ine  and European l a r c h  wi th  a ground vegeta’cion inc lud ing  

-%n& (Analysis NO. 8) 

P r o f i l e  D e s c r i -  ----- -̂=--- 

Horizon Depth _- 
L 0 - I i n .  L i t t e r ;  moss and needles .  

F I - 2 i n .  P a r t l y  decomposed mor l iuus  

H 2 - 2+in. Black greasy humus 

2$- 7$in. Very dark  brown (lOYR2/2) humose loam; sub-angular 
blocky; high orgenic matter conten t ;  f r equen t  
s tones;  abundant r o o t s ;  very  m o i s t ;  sharp change 
i n t o  

I 1 71- I +in. Grey-brown (1 OYR5/2) loamy sand; weak sub-angu lz  
blocky; low organic  mat te r ;  i n d i s t i n c t  humus 
s t a in ing ;  s tones  f requent ;  r o o t s  markedly l ess  
f requent  than  i n  above horizon;  very moist ;  sharp 
change i n t o  

12i- 16 i n .  Light  brown-grey (2.5Y6/2) sandy loam; coarse  sub- 
angular blocky; s tones  frequen’c; r o o t s  scarce;  
very m o i s t ;  
mot t les ;  merging i n t o  

many medium yellowish-red (5YR5/8) 
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Horizon D e h  
-*. 0. .- 

I ,Bag 16 - 43 in.  

cg 43 in .  + 

. .  . .  

Light brown-grey (2.5Y6/2) and reddish Srown (5YR5/8) 
sandy loam, but with tongues and pockets o f  grey 
loamy sand; compzct; stones frequent - a l l  except 
quar tz i tes  much wea'diered; very m o i s t ;  many rus ty  
lnot t les  as above; merging i n t o  

Reddish brown (5KY5/3) sandy loam; compact; no i r o n  
mottllng but much grey gleying; n e t t e r  -than above. 

The stones throughout ere of' acid rock types, greni te ,  quartz-schist ,  

quar tz i te  and sandstone. 

i s  almost ce r t a in ly  due t o  x-eathering o f  the rock fragments i n  the  very 

mois-t conditions.  

The increase i n  c lay content of  the  gley horizons 

The cu l t iva ted  s p i l  normally has e 9 inch S horizon of  

sandy loam, and i s  l e s s  m o i s t  a s  a r e s u l t  o f  t i l e  draining. Otherwise the  

p r o f i l s  shows the  same charac te r i s t ics .  

Findrassie Serie s 
__L -- 

The very poorly drained peaty gley has been recorded on t h e  map i n  two 

The p r o f i l e  qdoted (Analysis No. 9 )  i s  f r o m  a hollow on small areas only. 

the f l a t  top o f  the Quarrywood ridge rcith a vegetation o f  b i rch  scrub and 

heether 

P ro f i l e  Descr&tion 
L *-_CYM--- - e_u 

Horizon D e  
_y__- . . - 

F 0 - 3 in. Dark brosn peaty hums 

Al-&g 3 - 5 in.  Very dark grey (lOYR5/2) loamy sand; weakly cloddy; 
many roots;frequent stones; i ~ e  .; much black humus 
s ta in ing  a t  base; sharp change t o  

Ba g 5 - I 1  in .  Dark reddish brown (5YR3/3) sand; neakly cloddy; 
s t rong brown t o  black humus s ta in ing  espec ia l ly  around 
frequent r o o t  chennels; many stones; very moist ;  
merging i n t o  

Bag I 1  - 22 in. Dark brown (7.5Y&/4) lomy sand; f a i r l y  compect 
with weak p la ty  s t ructure ,  conpaction decreasing 
downwards; much humus s ta ining,  stones frequent; 
occasional r o o t s ;  very m o i s t ;  a r g i n g  i n t o  

cg 22 i n .  + Light brown-grey (10yI16/2) loamy sand; stones 
frequcnt;  s l i g h t  humus s ta in ing  along the  occasional 
r o o t  channe1.s; wet, with water seeping i n  a t  34 in.  

The influence of  -the Permo-Trias sandstones on the till i n  t h i s  

l o c a l i t y  i s  sliown by the  high sand con'cent and the occurrence of f fdreikantcrff  

pebbles o f  quar tz i te .  The prof i le  gives t h e  iapression o f  bei& completely 

F 

Q 

Y 

leached throughout but 'chis may be due p a r t l y  t o  -che low i r o n  content o f  the 

parent mater ia l .  



Tynet Association 

d 

d 

Distr ibut ion.  With the exception of th ree  small patches j u s t  west o f  the 

Spey Bridge a t  Fochabers a i l  the s o i l s  of the Tynet Association l i e  e a s t  of 

the Spey. They occupy a wide s t r i p  across  t h e  northern face  of Vhiteash 

Hill and extend over the s lopes above the v i l l a g e  of‘ Clochan t o  the undulat- 

ing  lower ground as f a r  as  Inchgower. Deep gullying, a comon fea ture  i n  

areas  p f  t h e  comparatively s o f t  kiiddle Old Red Sandstone rocks, i s  a 

c h a r a c t e r i s t i c  of the !&net topography. The t o t a l  a rea  of t h e  Association 

i s  j u s t  under 4& square mileso 

Parent biaterial. -- 
and conglomerates of  iiiiddle Old Red Sandstone age, 

var ies  from sandy loam t o  loam and general ly  tends t o  become heavier with 

depth. It i s  always stony, the  stones being small well-rounded pebbles, 

mainly of quar tz i te ,  quartz-schist  and grani te  

The psrent  mater ia l  is a red till derived from sandstones 

The tex’cure of t h e  till 

-- 

___p_ Soi l s ,  The prevalence o f  iuoderately stoep slopes i n  the a r e a  and the  f a i r l y  

0 coarse t e x t u r e  o f  the till have r e s u l t e d  i n  the dominance o f  t h e  f r e e l y  

drained s e r i e s .  

A, horizon which cont ras t s  markedly with ’che re2ness o f  the  lower horizons 

An i r o n  pan may be present but i s  generally s o f t  and discontinuous. Some 

This i s  a well-developed podzol with a prominent bleached 

P 

degree of indurat ion a t  ebout 18 inches i s  alw-eys found and i s  commonly 

qui te  intense.  liuch o f  the  ground i s  uncul t ivated and p a r t s  have been 

ploughed and pls‘nted by the  Forestry Comnission. 

mater iz l  on drying out shows up almost i;qhi’ce and presumably eccounts f o r  t h e  

The up’curned A, horizon 

appropriate name Tlhi-teash H i l l .  

patches have been grouped v i t h  the f r e e l y  urained. 

calcareous gley has been mapped i n  fou r  small areas ,  whcre t h e  wetness i s  

due t o  poor  run-off from Level o r  depressed s i t e s  o r  t o  seepage from t h e  

The few i n s i g n i f i c a n t  irdperfec-tly drained 

11 poorly drained non- 

slopes above. 

Ser ies  
-__re *$‘ 

Tynet S e r i e s  
-__L_.__i- 

I n  semi-natural conditions t h i s  freely drained s e r i e s  occurs under 

dry heath with b i rch  scrub. 

h i l l s i d e  with a 3’ slope a t  a height o f  300 f e e t ,  with present  vegotation 

cons is t ing  of ga?L%?&a vulgzLi2, -- Erica - s-FA----” cinereas  SI_._ DeschaldEsia - -- f l e n c u ,  EeLuIll 

2 s  and the mosses €Jylocomium -_-_ q l e n d e n s  p_-- = end Pseudoscleropodiumpurum. - .---e*-._.-----*-*-- -____y 

The following p r o f i l e  i s  from a north facing 



32. 

The a r e a  would a t  one t i n e  have c a r r i e d  coniferous woodland, and. i s  now 

be ing  p l an ted  wi-th Scots  p ine  (Analysis No. l a ) .  
P r o f i l e  Descr ip t ion  **. LLFLL=-il-a-r%,..-=- ..& 

Horizon DeAth 
-<-..A--. .-- .- 
L Trace 

P 0 - 3 i r ? .  Feriiexkiing ravr hums ;  many f i n e  r o o t s .  

If 3 - 3$i.n. Very dark brown greasy huniuo; vLrizible th ickness  
. .  . '  . I . . .  

but  aliYe;lrs ; r e s e n t  I 

3&- 5 5.11. Very dark grey (5YX3.5/?) hu.inose sandy loaiii; 
~ e d c l y  clod-&j; high organic m- t te r ;  numerous 
r o o t s ;  mois-t; sharp but  i r r e g u l a r  change t o  ' 

ha 5 - 7 in .  Re6dish grey (5YR5/2) sandy loan;  nea.lily cloddy; 
i2ediLI.n 'CO low organic  riie'cter; nu.mrous r o o t s  ; 

. .  x o i s t ;  sane patchy hmus s t a in ing ;  sharp but  
s l i g h t l y  i r r e g u l a r  change t o  

% 7 - 7 h n .  I!ayer o f  humus-iron concentrat ion. .  

3a 

. .  

. .  . .  

7&- I 8  in. Yellowish red  and Tale  brown (5yR4/6 and. 1OYR6/3) 
sandy loaia; medium subangvlar blocky s t r u c t u r e ;  
f r i a b l e  ; numerous r o o t s ;  mois-t; c l e a r  bu t  
i r r e g u l a r  boundary marked by co lour  change and 
iiic idence of  indurs-tlon 

B3 18 - 32 in .  Reitdish brown (2.5'YB.J.+/5) loanl with h igh  coarse 
sand f r a c t i o n ;  s l i g h t l y  ylc-by; indura ted ;  
occasionnl  l a r g e  roo'is bu t  r o o t s  gene ra l ly  l i m i t e d -  
by t o p  o f  indu.ration; c l e a r  change t o  

C 32 in .  + Duslcy re3 (lOR3/lc) c;ritty lozn; coilpact; breaking 
t o  Iiledium subsngulsr  blocks; m o i s t .  

Small rou.nde6 pebbles  of acid mtaaorp l i ic  rocks a d  Grani te  are abundant 

throughou'c t h e  T r o f i l e ,  en?- a fea-iwe of t h e  tex'cwe i s  c? high  propor t ion  of 

sharp g r i t  and coarse  sand, The f'elspars i n  t h e  g r a n i t e s  t end  t o  be 

coap le t e ly  a l t e r e d .  Su.bangv,lar fragments o f  sandstone and f i n e  congloners-te 

The 3 t o  6 inch  raw humus l a y e r  is f a i r l y  uniform over t h e  area.  

ploughing done by t h e  Forestry Conmission r a r e l y  f a i l e d  t o  reach  t o  the  A, 

hor izon  b u t  more o f t e n  pene t r a t ed  t o  t h e  3, horizon, thereby  d i s r u p t i n g  any 

i r o n  pan t h a t  inay have been present .  

The 

The indt;.ration i s  not  as i n t e n s e  as 

i n  t h e  Durnhi l l  and Str ic l ien Associat ion s o i l s ,  bu.t 3, teiidency t o  p l a t i n e s s  

i s  usually r i d 1  i;:.wi;ed. Despi te  t h e  exss- teme of ca lcareous  bands i n  t h e  

I , 

," 
sandstones and i n  so ix  :2.?l-aces even ceruent x d  veins  of c a l c i t e ,  the  base s t a t u s  

o f  t h e  Tynet soils i s  very l o w c  

does not,  hovcever, prevei?'c t h e i r  bein., made q u i t e  product ive .  Cu l t iva t ion  

This, and a s e r i o u s  def ic iency  of phosphate 



coumonly prodwes a 12  inch b rom sandy loam top 3011 t:i-th gcod cruub 

strv.ctu.re (cf.  A n a l p i s  No. 19). 

lihi t e ash SE: r i e  s 

The poorly drained SiErles i s  o f  very siaall extent and l i t t l e  hpor t ance .  

__o A- f t  --.I--" 

The wetness i s  usv.2lly due 'GO poor  run-off f r o m  l eve l  o r  depressed s i t e s  

which of ten co l l ec t  seepage ~ a t e r  from s l o p s  above. 

the  poor in te rn21  drainage on such s i t e s  due t o  iLAl;xxlence by the  indweted  

layer.  

h o t h e r  f ac to r  i s  

The p ro f i l e  consis ts  of E, 9 t o  10 inch S horizon of  sandy l o a  with 

a ,:ioderately high organic con'cent, overlying 1 2  t o  I 5  inches o f  f a i r l y  coiiz- 

pact pale  red6ish grey saiidy loam ?:ith much ochreous iiio-it.iing. An indurated 

layer  iszy be present o r  there  may be a gradu.al i e rg ing  with increasing con- 

paction and decreasing mo-t-Lling in to  the sliglitl-y gleyed red till. 

r, Y 

5 



Shempton Association 
I--- a-..---- rr__ 

Distribution. 

acres capping a mound near t he  farm of' Shempston about 2 mile east  of the 

v i l lage  o f  W f u s .  

U- Parent -. Material, -- 
s o i l  i s  derived from a dark grey shale. 

till having been exposed i n  the area, the shale i s  probably of  Jurassic age 

S o i l s  of t h i s  Association are  l imited t o  an area of some 15 
..__La -*L---- 

The till  which forms the parent material  o f  the Shempston 

I n  view o f  the records o f  Jurassic 

and has been brought from - h e  bed of the iioray F i r th  t o  the north. 

s imilar  shale was seen as pebbles i n  -the shingle of  'che 50 foot  raised beach 

A 

a t  Covesea and a s  e r r a t i c s  i n  the black clay which foims the parent material  

of the  Yfhi'cehills Association found sone 30 miles along the coa.st on Sheet 

96. This c lay is ,  however, of  markedly higher base s t a tus  than the 

Shempston till. 

Series 
-..__.I-&. 

She-mpston Series  
_ L C  - 

The imperfectly drained Shempston se r i e s  i s  the only one represented 

and has been c l a s s i f i ed  as  a brown fo res t  s o i l  of  low base s t a tus  with 

s l i gh t  gleying i n  the B and C horizons, 

pa r t ly  under t r ees ,  (Analysis NO. 20) 

The area i s  p a r t l y  arable and 

Profile Descrlgtion -. --.-a 
=- e,--,--- 

The p ro f i l e  described belovr i s  from a small Sco t s  pine plantat ion with 

some beech t r e e s  a-t an elevation of 96 f e e t  near the c re s t  o f  the mound. A 

grassy ground vegetation included --- P o a j r a t e n s i s  _-a-;_*A-..9 *=.~..*,------ A g r o s t i s  tenuisg . F e s t u c a s  --- .- 

and the nos ses P s e u d o s c l e r o ~ d i ~ ~ $ g v . m  Y and -<. R . h f c i d . ~ ~ g p y r o s ~ s m L  *- 

The annual r a i n f a l l  o f  the  area i s  approximately 25 inches. 

..-.=---=5- - 

0 - 3 in .  Brown (7.5Y&/4) humus-grass roots  and uoss l i t t e r ;  
abundant t r e e  r o o t s ;  earthworms present; s l i g h t l y  
m o i s t ;  sharp change t o  

3 - 12 i n .  Dark grey-brown (IOYRL&) loam; f i ne  sub-angular 
bloclqy t o  crumb structure;  
few stones; frequent roots;  s l i gh t ly  moist ;  
profuse f ine  rus ty  mottling; 

Brown (lOY&/3) and yellowish brown (IoYR5/6) loam; 
aedium sub-angular bloclv; low organic ma'Gter; few 
stones; f'requent r o o t s ;  much earthworm ac t iv i ty ;  
m o i s t ;  i:lv.ch rus ty  mo'ctling around weathering rock 
fragments ; sharp change i n t o  

medium organic matter; 

sharp change i n t o  

12 - 23 i n ,  

?- 

.U 

a 

L 



----- Profi le  _Description - (cokd.) 

Horizon De& --- - 
& g  23 - 31 in ,  Light ol ive brown (2.5Y5/4) f ine  sandy loam; compact, 

with angular f racture;  no stones; frequent roo t s ;  
mois t ;  
general d i f fuse  f ine not t l lng ;  

some d i s t i n c t  medium rusty no t t l i ng  with more 
sharp change i n t o  P 

ci3 36 - 56 in. Dark brown (7.5YR3/2) clay; nainly composed o f  par t ly  
weathered shale fragments wi’Gh yellow (2,5Y6/8) en- 
crusta.Lion on cleavage plaiies, 

The loam textured upper horizons have almost cer ta in ly  had incorporated 

a f a i r  amount of  blown sand, i n  comon with many other s o i l s  i n  the neighbour- 

hood. The abundant angular shale fragments are  the dominan’c feature  of the 

till and -their weathering products probably account f o r  the high clay content 

(over  50 per cent) o f  the C horizon. 

W-nq Association 
_I__-- 

Distribution. The Boyndie Association i s  the most extensive and widespread, 
..*-a.- 

occv.pying some 47 square iailes, o r  35 per cent o f  the t o t a l  area o f  the imp. 

East of the Spey, Boyndie s o i l s  cover most of  the  ground below 250 f e e t  be- 

tween Fochabers and Buckie. 

Association extends i n  a wide b e l t  from the east  bank o f  the r i v e r  Lossie 

through the parishes o f  Si. Andrews-Lhanbqd and Urquhar ’c  t o  the Binn H i l l  

and Garmouth on the coast. 

the Quarqmood ridge north of: Bishopmill, on the flank of  the Burghead-Covesea 

West o f  the Spey, the biggest single area of the 

!%re Boyndie s o i l s  occur a t  the eastern end of 

r idge par t icu lar ly  around Drainie, and, i n  the western pa r t  of‘ the sheet, 

between the main Elgin t o  Forres road and the ra i sed  beaches. The topography 

may be gently undulating i n  places but i s  characJceris%ically i r r egu la r  and 

moundy with occasional well-d-efined ridges. 

Parent Xaterial-  - 
water from the r e t r ea t ing  i ce  a t  the end o f  the g l a c i a l  period. 

shows well-marked current bedding and often contains lenses and layers  of 

. 
The parent material  i s  s t r a t i f i e d  sand deposi’ied by melt- 

-__1I_M 

It comonly 

gravel and coarse sand. Inter-bedded t h i n  bands o f  reddish s i l t y  f i n e  

sand and s i l t y  c lay s imilar  t o  the parent material  o f  the Carden Association 

also occur, pa r t i cu la r ly  i n  the wes-tern par t  o f  the area9 although they have 

been noted as f a r  oast  as  Maverston, (See Analyses Nos, 28 and 3 l ) *  

Neither they nor the gravels make any great difference t o  the  nature o r  



behaviour of t h e  s o i l s ,  The deposi ts  vary i n  thickness from a fen f e e t  t o  

over  50 f e e t  i n  places;  they 2re xeil-exposed i n  a sand quarry j u s t  e a s t  

of Lesiilurdie . 
-yPTLy-_. Soi l s .  Four s e r i e s  have been r;.lapped- i n  t h e  kssoci&’iiofl. The l ight- textured 

parent mater ia l  and t h e  prevalence of undula-Ling t o  uoundy topography have 

resu l ted  i n  -the f r e e l y  drained Boyndie s e r i e s  being by f a r  the  most extensive. 

The p r o f i l e  

prominent bleached Ib horizon, but,  as lliosJc of the  Boyndie s o i l s  have been 

cul t ivated,  t h i s  p r o f i l e  i s  seen now only i n  areas  o f  very i r r e g u l a r  

under semi-natural conditions i s  a $;ell-developed podzol with a 

topography vhich 2rc unsuitable f o r  agricul-cure and where the drainage tends 

t o  be excessive. A st rongly cement& humus-iron B, horizon i s  a fea ture  of 

the ser ies .  ’ 

The imperfec-tly d-rained Anniston s e r i e s  i s  fount? on t h e  feri. coinparetively 

l e v e l  s i t e s  within %he Association nhich have r e s t r i c t e d  exteriibl  drainage 

The prof i le  i s  similar t o  t h a t  o f  the I’reely drained s o i l  except f o r  d u l l e r  

colours and weaker cementation i n  the  B horizon and ’ihe appearance o f  d i f fuse  

ochreous ud’itling i n  the C horizon., 

t o  develop deeI3 S horizons. 

Under cultiva’cion Anniston s o i l s  tend 
I 

The poorly drained Dallachy s e r i e s  ancl very poorly Grained Ballindarg 

.. s e r i e s  a r e  o f  iziiior iinportancc being l imi ted  t o  holloiTs and d-epressions where 

the tiatcr-table per iodica l ly  approaches the  surface e 

i f i e d  as ground-yfater non-calcareous gley and pea-ty gley respect ively.  

r Series  

They have been class-  

Bopdie  Ser ies  

Uncultivated s o i l s  m d e r  semi-natural vegbtation are  scarce i n  t h e  Boyndie 

-7 - - m . L _ I - -  

Association s ince  most areas  unsuitable f o r  c u l t i v a t i o n  have been planted 

with t rees .  

pine p l a n t a t i o n  near Kinloss which has a sparse ground vegetat ion of 

The following p r o f i l e  (Analysis No. 26) i s  f r o m  an o l d  Scots 

kgros!.$zz. and H m r e s s i f o m e .  

i s  l e s s  than  25 inches. 

The annual rainfall o f  the d i s t r i c t  ____.--- 

P r o f i l e  Descriution 

Horizon I I D  
.a--- 

.I L 0 - 2 in.  L i t t e r  of pine needles and cones. 

-i - 2-& in. 2, 1 
Very dark brom f ibrous  humus. 

A1 I 2&- 3 in .  I r r e g u l a r  horizon of inixed humus and bleached quartz 

, F  

grains  e 

V‘ 

il 



Prof i le  DescriDtion Lcontd-r_> ... .- 
Horizon Depth 
.-us- I--y- 

142 3 - 8 in.  Dark greyish brown (lOYR!+/2) sand; very weal; cloddy 
s-Lructure; low organic na t t e r ;  a few s m a l l  rounded 
pebbles; frequent 'cree r o o t s ;  no t;orrns; s t r eaks  o f  
higher organic conten'c along old r o o t  channels; 
s l i g h t l y  m o i s t ;  

Dark reddish brorn (5YR3/3) and yellowish brown 

orgailic ma-tter - hiunus accuiiulstion; 
s l i g h t l y  ,;loist; var iable  hunus s ta ining;  c l e a r  but 
i r r egu la r  change 'eo 

Sirong brorn (7,5YR5/6) and dark reddish brown (5yR3/4) 
sand; indura-Led (humus-iron pan) ; breaks f r i to  
angular fragmen'cs; 
and decreasing donnwards; no s'cones; very fen r o o t s ;  
s l i g h t l y  uo i s t ;  mrg ing  i n t o  

sharp bu-t irregu1c.r change t o  

% 8 - I 2  in .  
(I GYR5/4) sand; very vedc cloddy s t ructure;  high ; 

abundant r o o t s ;  

B2 12 - 32 in.  

induration var iable  i n  i n t e n s i t y  

c 32 in. -k Light yellowish brown (I 0m6/4) sand-; single-grain; 
no stones; very few r o o t s ;  s l i g h t l y  m o i s t .  

under 'che f r e e  t o  excessive drainage condi'cions r e su l t i ng  f r o u  the  very 

c B 

l i g h t  tex'cure it i s  unusual t o  find. inore than an inch o r  two o f  surface organic 

accumulation. 
1 

The u.ncultiva'ced s o i l  I s  invariably heavily leached 2nd a s  

the  very high sai1.d f r r c t i o n  (over 90 per  cen-b) i s  composed mainly of quar'cz, : 

the  r e su l t an t  podzolic p r o f i l e  v . sx l ly  shoirts a prominent bleached & horizon, 

The, dark bronn strongly iroi1-humU-s cemented B horizon ( the "goray pan") i s  

a fea ture  o f  the Boyndie series an2 -together ivi-th the  si iuilar ind-urated horizon 

o f  'che Corby s e r i e s  has r: veil-deserved notor ie ty  amng i'ar;llers. 'Jhen s o i l s  

of  $his  s e r i e s  have been cui-t ivated f o r  a Long t i n e  deep S horizons have been 

developed,'l2 lnches being coinnon and 18 t o  20 inches not infrequent. 1;uch 

of t he  s e r i e s  has, however, been taken i n  f'roin heathland i n  r e l a t i v e l y  recent 

tiiiles and the  S horizon then consis ts  of an 6 t o  10 inches plough-layer 

usually low i n  organic na t t e r ,  Newly ploughed f i e l d s  of ten show br ight  

yellow-brown patches where the  plough has reached the  B horizon, i n d i c a t h g  

a va r i a t ion  i n  -topsoil dep%h which may be due i n  p a r t  t o  the tendency of the 

sand 'CO blow i n  a dry spring. 

Q Analyses Nos, 23, 24 and 26 demonstrate the  improveuen'c resul'cing from 

cu l t iva t ion  and the  appl icat ion o f  f e r t i l i z e r s ,  psr'cicularly i n  the  f igu res  

f o r  pH, exchangeable potassiim and readi ly  soluble phosphate They a l s o  

s t r e s s  t h e  need for regular  a p l i c a t i o n s  of  lime and the incorporation of 

more organic matter i n  the 'copsoil. 
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I .  , h n i s t o n  Series 
I .  

Patches o f  the imperfectly drained lmniston s e r i e s  occur throughout the 

Boyndie se r i e s  on footslopes and small fla’cs which are n o t  often o f  suff ic ient  p 

area t o  show on the one inch map. The example quoted i s  from a hollow in a 

moundy d i s t r i c t ,  a t  an elevation o f  I 5 0  fee t .  The f i e l d  has long been cul- 

t i va t ed  and was carrying th i rd  year pas’cure a t  the tiiie of sampling. 

(Analysis No. 25) 

Prof i le  Description 
______p-_r.-. - 

Horizon 
-__c__ 

0 - 9 in.  Dark brown loamy sand; weak cloddy s t ructure;  l o n  
organic matter; 
r o o t s  p l en t i fu l ;  earthworms scarce; mois t ;  sharp 
change t o  

Dark brown loamy sand with bleached quartz grains;  
moderate organic matter; 
r o o t s  p len t i fu l ;  earthworms scarce; s l i g h t l y  m o i s t ;  
merging i n t o  

Dark reddish brown loamy sand; 

a few small well-rounded pebbles; 

occasional small pebbles; 

weakly compacted; 

9 - I 7  in .  

17 - 25 in.  
much diffuse humus staining; 
m o i s t ;  merging i n t o  

r o o t s  common; s l i gh t ly  - 
Y 

25 - LcO in. Yellowish brown sand; 
matter down root channels; 
i n to  

very weakly cloddy ; 
s l i g h t l y  m o i s t ;  

some organic 
merging 

r 

B3 

C 

40 - in. Light yellowish brown sand; compact but 
occasional t h i n  bands of i ron  deposition 
bedding planes; moist ;  merging i n t o  

single-grain: 
following 

44 in. + Light brown coarse sand; single-grain; 

inches marks the depth of  ploughing, but 

m o i s t  

the , ,surf ace The boundary a t  9 

horizon d i f f e r s  l i - t t l e  from the next and the organic content, though low, 

i s  considerably higher than i n  the S horizon of the corresponding f r ee ly  

drained s o i l .  The dark humus-iron stained S horizon i s  much l e s s  cemented 

than i n  the Boyndie se r i e s  >and completely lacks the cr isp,  angular f rac ture .  

-*--,.. Dallachy ..-.,. and Ballindarg Series 

Soi l s  o f  the  Dallachy and Ballindarg s e r i e s  occur i n  narrow channels 

they are and other  concave s i t e s  throughout the area o f  the Association; 

nowhere o f  any great extent.  The poor  drainage i s  the r e s u l t  of a high 

water-table sometimes caused by hold-up o f  the water by underlying till as  

i n  the  v i c i n i t y  of  Muirton, but more of-ten due t o  the lack of  adequate ou t f a l l ,  

I n  winter, folloving heavy r a i n  o r  the melting o f  snow, the water-table may 

reach the surface and pools of standing water are often seen i n  areas of  the 

Ballindarg ser ies .  A r t i f i c i a l  drainage can improve the Dallachy s o i l s  

T 
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su f f i c i en t ly  'GO permit cul t ivat ion;  'che more poorly drained s i t e s  tend t o  be 

srrampy, with some a l l u v i a l  deposition and usual ly  some development of 2 peaty 

swface  layer  

A t yp ica l  Ballindarg soil i s  described from tlie edge of a depression 

which i s  t o o  net t o  plough and sqqorts  only poor  pasture with much Holcus 

and Ranunculus -..&U_ (Analysis No. 3 0 )  

-- 

Depth 1.- 

0 - ,I1 in .  

11 - 16 in.  

16 - 26 in .  

26 in.  + 

The sand i n  'che 

Very dark brown (lOyK2/2) loamy sand; weak cloddy 
struc-Lure ; high organic m:kter; r o o t s  p l en t i fu l ;  
no stones; very moist ;  sharp change t o  

Black ( 5 ~ R 2 / l )  amorphous loamy peet . 
Pale b r o w  (I OYR6/3) sand; s t ruc t ine less ;  a few 
t h i n  horizoir'La1 lines of humus concentrstion; 
f i n e  r o o t s ;  we'i; ru s ty  mot-Lling along old r o o t  
charmels; sharp chenge t o  

Very dark grey (5YLt/I) sand; inassive; wet; some 
old decomposed r o o t s .  

a few 

surface horizon i s  a l luv ia l ,  probably down-wash from thk 

adjacent slope. The Dallachy p r o f i l e  has no pea t  nlthov.gh it may have a 

highly organic S horizon, and the  dark grey o r  blue-grey colour i n  the  Cg 

horizon, denoting naterlogged conditions, may not be present ni'chin normal 

p r o f i l e  depth 

corby ---- s o  c i a  t ion  

Distr ibut ion.  

throughout the area of  t he  map. I n  t h t  eastern par-t they occur on the  broad 

upper te r races  o f  t h e  river 'Spey f r o m  Bslnmoul Wocd t o  t he  H i i l  of Garllouth, 

i n  the Gordon Castle p o l i c i e s  ancl around Boginuir and Dcllachy, r;.ith sinaller 

S o i l s  of t he  Corby Association are nidely d i s t r ibu ted  
_7- 

f ,.. 
6 -  

spreads above Farnschty and near krradoul. 

i n  the  moundy area of  gravel  moraine eas'c o f  Loch na Bo 

end of the  i:lonaugl?ty ridge around l!iiltonduff. 

sheet  another wide area occupies tlie ground between the Vood o f  Alves, 

They are a l s o  found extensively 

an& a t  the  eas te rn  3 
At t h e  western end o f  t he  

w 

ilorayscairn and Scotsburn. Smaller patches of Corby soils may be found any- 

where within the areas  o f  t h e  Boyndie Association, usual ly  on i so l a t ed  gravel  

uounds. 

milesr , 

The t o t c l  area o f  Corby Association s o i l s  i s  j u s t  over 7.5 square 
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Parent Material. The Corby parent mater ia l  i s  xell-sorted , s t r a t i f i e d  

gravel deposited by melt-water a t  the close o f  the g l ac i a l  period. 

I_-______.^_*= 

The 

stones a re  well-rounded, I t o  3 inches i n  diameter, composed dominantly of 

quartzi te ,  quartz-schist, gneiss and granite.  Layers and seams of coarse 

sand are frequenJcly interbedded. The spreads 1ne.y occur a s  r e l a t ive ly  f l a t  

upper te r races ,  well above t h e  present r i v e r  flood-plain, o r  as  iiioundy morainic 

deposits. 

bedding l e s s  dis'cinct 

I n  the la'iter case the gravel may be l e s s  well  sor ted and 'che 
.I b . 

Soils ,  

undulating topography r e s u l t  i n  the  dominance o f  the freely-drained Corby 

The coarse tex ture  of  t he  parent mater ia l  together with the moundy o r  

ser ies .  Much of  i'c i s  uncultivated when the prof i le  i s  t h a t  of a peaty podzcl 

with a well-developed li, horizon. R t h i n  i ron  pan does occur i n  places but 

aore commonly a zone of humus-iron concentration marks the  top of  the  B 

horizon. I n  t h i s  area -the imperfectly drained Leys s e r i e s  i s  normally cul- 

t iva ted ,  It r e t a i n s  the  main features of 'che f r ee ly  drained ser ies ,  but 

frequently a deep S horizon has been developed. The poorly drained ih l loch  

se r i e s  and very poorly drained iviundurno se r i e s  are l imited t o  a few small 

depressions where 'clie drainage i s  affected by the loca l  water-table. l'hey 

have been classed a s  non-calcareous gley and peaty gley respectively.  

Ser ies  --.:- 

Corbv Series  

e 

'The semi-natural vegetation i s  Calluna heath with sca t te red  conifers  cnd 

occasional gorse and broom, The s i t e  o f  the following p r o f i l e  was near t he  

top of  a mound formerly carrying Scots p imbut  non under b i rch  scrub and 

heather. The average annual r a i n f a l l  is l e s s  than 30 inches (Analysis N0.33)~ 

Profi le  Descrixtion - .-- 

Lil 0 - 2 in.  Variable; patchy; fibrous inor humus and mixed 
bleached sand and hmus frequent. Calluna r o o t s  and 
some ol'd pine r o o t s ;  sharp change t o  t. 

Aa 2 - I 5  in. Grey-brom (7.5yR5/2) bleached gravel ly  sand; s l i g h t l y  
humus stained; many f i n e  r o o t s ;  sharp but wavy 
boundary with hums concentration a t  base. * 

B, 15 - 16 in. Dark reddish brown (5YR2/2) humus-iron pan; c r i sp  
f rac ture ;  c lear  change t o  

Ba I 6  - 30 in ,  Strong brown (7.5YR5/8) gravelly, coarse sand; s'crongly 
indurated; stones up to 6 in. diameter, well rounded; 
navy boundary, p a r a l l e l  -to base o f  b 0  
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Prof i l e  Descr-ntd.) -- 
Horizon Eepth -,. :v 

R1 B3 30 - 36 in.  Strong brown (7 .5~~5 /6 )  as  above with decreasing i r o n  
s’caining; sharp change t o  

36 - 39 in. 

39 in .  + 
Current-bedded coarse sand. 

Yellowish b r o m  (lOYR5/4) gravel f i n e r  than above; 
loose; m o i s t .  

C 

The main features  of the  f r e e l y  drained p ro f i l e  are  t h e  indura’cion o f  t h e  

B, horizon as v&11 a s  -the B3> the  sharp change i n  the C horizon t o  loose  

gravel, and the var ia t ion  i n  thickness o f  the  horizons. This va- ia t ion  i s  

re la ted  t o  some extent t o  t he  topography, shaliorv p r o f i l e s  commonly occurring 

on the summits of mounds. The k- horizon frequently d ips  sharply possibly 

where a former t r e e  r o o t  penetrated. 

cemented and breaks i n t o  cr isp,  angular blocks. The B, tends t o  be of 

uniform thickness but va r i e s  i.n depth following the  convolutions o f  t he  base 

The B, horizon may be qui te  s t rongly 

of t h e  &. The indurat ion does not appear t o  iinpede the  drainage. 

The r i v e r  terrace gravels have generally a smooth t o  gent ly  undulating 2 
. I  

topography which encourages cu l t iva t ion .  

horizon has been developed the s o i l  i s  qc i t e  good ag r i cu l tu ra l ly  although much 

depends on regular r a i n f a l l  and absence of  s p e l l s  of drought. 

Where a reasonable depth o f  S 

.3r, 

The areas  of moundy topography are  b e t t e r  sui ted t o  fo re s t ry  and consid- 

erable a reas  have been planted t o  Scots pine which i s  wel l  adapted t o  t h e  

Corby s o i l .  

=&?&e2 
The impedence i n  t h i s  s e r i e s  i s  usually due t o  poor ex terna l  drainage 

from t h e  s i t e  but  t h i s  i s  frequent ly  an advantage;at Garrowslack the  

impedence i s  caused by compact till underlying the gravel. Deep topsoil:, 

have been developed i n  many places  although otherwise the p ro f i l e  i s  

s imi la r  t o  t h a t  of  the Corby ser ies .  The compaction of  the B horizon i s  

usually l e s s  intense,  but t he  humus s ta ined B, i s  commonly th icker .  Sl ight  

i r o n  mottl ing i s  present i n  the  and C horizons. 

Mulloch and Mundurno Series  
e- - - --Lc____n___e_- 

The poor ly  and very poorly drained s o i l s  m e  scarce a s  mould be.expected 

with such a coarse-textured parent material. They are found i n  depressions 

o r  hollows among the  mounds where the water-table is near the surface f o r  

much o f  the  t h e .  f w t i f i c i a l  drainage and the removal of  peat has produced 
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some o f  the Mulloch S O ~ ~ S ,  as , there  i s  usually a very sharp change from f ree  

drainage t o  very poor drainage. 'Under natural  conditioils -the peaty gley is  

-' the normal s o i l ,  and unless the drainage i s  maintained and the  areas cul t ivated 
f 

regular ly  they rapidly rever t  t o  a svmmpy s t a t e .  

Garden Association 
--A--- -. ,-- 

Distribution. 

the sheet a t  a l l  l eve ls  u.p t o  I 5 0  f e e t .  

of  the higher mounds and low ridges, notably a t  Wester klves, Hillhead and 

Carden with smaller areas  near Burgie and Heinpriggs, and a t  Kintrae, Rosehaugh 

and Ihim, occupying a t o t a l  area of j u s t  over 2 square miles. 

Soi l s  o f  t h i s  Rssocietion are found i n  the  western par t  of 

They occur r a the r  patchi ly  on some 
1 

Parent iuiaterial. The parent material  of the Carden Association i s  a lacustr ine 
, .  ,-.__qp_____ 

deposit of  reddish s i l t y  clay, well-bedded, with occasional t h i n  layers  Of 

coarser material .  I t s  d is t r ibu t ion  suggests t h a t  it may have been more 

extensive a t  one time and subsequently been eroded, but t h e  s i l t  i s  more 

probably pa r t  o f  the la te -g lac ia l  outwash deposits and represents a period of 

s i t i o n  during a teigporary h a l t  i n  the m a t m r d ' r c t r c n t  o f  the 

c 

, I  I s t i l l -water  de 
I 

Ir ice.  

Analysis-Do. 22) and 

(cf. Analysis No. 28). 

g l ac i a l  sand, par t icu lar ly  i n  the western half  of' the sheet, and they have 

been noted as far t o  the eas t  as Troves and Ekverston. 

It i s  nowhere very thick and has been seen d i r e c t l y  overlying till ( & f a  

interbedded with the sand of the Boyndie Association 

Fine s i l t  bands a re  not uncomion i n  the fluvio- 

Series 

Carden Series  

The undulating nature o f  the topography where the  Carden s o i l s  occur 

provides reasonable slopes which, coupled with 'the low r a in fa l l ,  r e su l t  i n  

the dominance of  the imperfectly drained series,  despite the f ine  texture  of  

the parent material. 
5 

Small patches of poor drainage do  occur, but the 

imperfectly drained Garden Series i s  the  only one shown on the one-inch map, 

It i s  described as  a brown fores t  s o i l  with s l igh t  gleying i n  the B and C 

horizons. All Carden s o i l s  are  cul t ivated and provide excellent arable l a d .  
9. 

Prof i le  Descjx-tion 
.-L______rr_ 

The following p ro f i l e  i s  from a f i e l d  of t h i rd  year grass, a t  a height 

of  120 f ee t ,  near the top of a gentle slope. (Analysis No. 21). 
A 
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2-=- De t h  

0 - 12 in .  

1 2  - 40 in.  

40 in .  -+ 

Prof i l e  De s c r i p t  ion-.) 
- _ m _ _ _ - v  

Brown (7 .5yRk/2) loan; 
f r i a b l e  t o  good cnmb; medium organic matter; very 
few siilall rounded pebbles; frequent r o o t s ;  m o i s t ;  
very sharp change t o  

mediuril angular bloclqy s t ructure;  

Reddish b r o m  (5YR5/3) 2nd brown (1 OYR5/3) s i l t y  
clay; coarse prismatic s t ruc ture ;  frequent r o o t s  
down morin t racks  and s t ruc tu re  cracks; moi s t ;  
d i f fuse  f i n e  rus ty  mottl ing; 
faces;  nerging in to  

s l i g h t l y  gleyed s t ruc ture  

Reddish brown (5YR4./3) clay; 
moist ;  
some black s ta in ing  along f i n e  r o o t l e t  channels. 

more massive than above; 
s l i g h t  f i ne  grey and ochreous mottl ing mith 

The surface horizon has a r e l a t i v e l y  high sand content probably due t o  

t he  addition of  blown sand from the west, d though i n  some p a r t s  a t h i n  

supe r f i c i a l  deposit  o f  sand may have been incorporeted by ploughing. Some 

va r i a t ion  i n  topso i l  t ex ture  has been permitted i n  the  mapping but 'che under- 

ly ing  mater ia l  i s  notably uniform, v i t h  i t s  lacus t r ine  o r ig in  r e f l ec t ed  i n  

the high proportion of  s i l t  throughout the  prof i le .  A well-defined p r i s -  

matic s t ruc ture  and diffuse,  f ine,  grey and ochreous mot-tling a re  the  outstand- 

ing f ea tu res  of t h e  subsoi l ,  

complete base sa tura t ion  dis-klnguish the  Carden s o i l s  from a l l  t he  neighbour- 

ing soi ls  except those o f  the coinparable Duffus iissociation. 

High exchangeable calcium f igu res  and almost 

Duffus Association ----- A --A- 

Distr ibut ion.  

margin of  the "greater" Loch Spynie. 

cen t r a l  p a r t  of  t h e  bas in  which was f i n a l l y  drained l e s s  than  I 5 0  years  ago, 

The s o i l s  o f  -the Duffus Association a re  located around the 

'l'hey occur up t o  50 f e e t  above the  

and have been t raced t o  the  f a r t h e s t  extent  of  t he  forner  loch a t  Bridgend, 

Kaiin and Orchardfield. 

and E n t r a e .  

Typical areas nay be seen a t  Roth i l l s ,  Old Duffus 

The t o t a l  area occupied by the Association i s  j u s t  over 2 

square miles, a l l  o f  which l i e s  between the  25 and 27.5 inch isohyets on 

the annual r a i n f a l l  nap. 

Parent idaterial. 

Duffus s o i l s .  

which occupied the  Laich o f  Iioray p r i o r  t o  the post-glacial  u p l i f t .  

Later s tages  this water would have been of t h e  nature o f  a lagoon and some 

of  the deposi ts  resenble the came clays found i n  o t h e r  ?arts of Scotland. 

A lacus'crine s i l t y  c lay  forms the  parent  mater ia l  of  t he  

It represents  the  sediments i n  'che extensive s'cretch of  water 

____I_-_1v___ 

I n  the  



4. 

Typically the deposit contains 4.0-50 per cent clay vrith 30-40 per cent s i l t ,  

though there i s  some s l igh t  var ia t ion  and occasionally the sill-, exceeds the 

clay. Inevitably i n  such an area there  i s  some interbedding of sand a d  

s i l t  with 'che clay, and i n  places a t h i n  super f ic ia l  l aye r  o f  more recent 

alluvium. I n  addition, the blonn sand which has c o n t d n a t e d  nuch of the 

lowland of hioray, has had a considerable influence on cer ta in  areas o f  %he 

Duffus s o i l s ,  where it has nocr been incorporated i n  the  topsoi l  by cul t iv-  

a t ion .  The clay is  always calcareous a t  s l i gh t  depth and frequently through- 

out the prof i le .  

S o i l s .  The s o i l s  o f  the Duffus flssociation are recognised 'CO be among the 
cy__ 

inost proauctive i n  the area. The dominance o f  poor  drainage i s  a s  much 

due t o  the almost l e v e l  topography and low elevation as t o  the heavy texture. 

The t h i n g  of cu l t i va t ion  i s  inportant and although drying out i s  a danger 

' t o ' c r o p s  the r a i n f a l l  i s  generally ne11 enough d is t r ibu ted  throughout the  year 

t o  prevent serious trouble. This poorly drained s o i l  has been uapped as  a 

calcareous gley, h imperfectly drained s o i l  occurs o,n the s l i gh t ly  higher 

ground surrounding the cen t r a l  low-lying area, and on several  l o w  r i ses .  

It tends t o  have a l ighter-textured surface horizon and provides excellent 

arable land. 

s t a tus  with gleyed 13 and C horizons. 

Ser ies  

It has been c l a s s i f i ed  :e. a brown fores t  soil of high base 

p-. 

Kintrae Series  
E-.,. -- 

The following p r o f i l e  i s  Tram a very gentle slope on one of  the  low 

undulations typ ica l  o f  the &rea. 

l eve l  and -Lhe drainage i s  nearer the wet end of  the iiiperfect class.  

The a l t i t ude  i s  only 90 f e e t  above sea 

A t  

the  time o f  sampling the vegetation was second-year grass dofiinated by 

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

Prof i le  D e s c r i i  

Horizon Depth .? 

S 0 - I 1  in. Dark brown (7,5YR3/2) loam; medium sub-angular 
blocky s t ruc ture ;  mnediun orgenic matter; very 
few small rounded stones; 
mois t ;  no no-ttling; sharp change t o  

frequent r o o t s ;  

Bg I 1  - 27 in.  Dark grey (lOYR&/I) clay; strong, coarse prismatic 
s t ructure  - sharp angled prisins breaking t o  large 
angular blocks; abundant f i n e  r o o t  channels giving 
porcus appearance i n  cross section; some S horizon 
material  down worn t racks and larger r o o t  channels. 

"Q. 

f 

1 
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Prof i le  De s c r i p t  i on(V&td. ), 
.=__.-- w_. -a* - 

a- 

s 

c 

I 1  - 27 in .  a fen small pebbles; frequent r o o t s  mainly i n  
s-tructure cracks; m o i s t  ; profuse f i n e  bluish-grey 
and rus ty  mottling, l a t t e r  of ten concentrated round 
r o o t  channels; i r r egu la r  boundary; merging i n t o  

27 - lc2 in .  Dark grey-brown ( 1 0 ~ ~ / 2 )  clay;  prislilatic s t ructure  
less prcnounced, an6 u n i t s  more massive; numerous 
f ine  r o o t s ;  m o i s t ;  d i f fuse  f ine  no t t l i ng  with l e s s  
blue grey; f i n e  i ron  deposit ion round some o f  the 
r o o t  channels; some largo, aluos-t concretionary 
ochreous iiiottles; merging i n t o  

42 - 78 in .  Dark grey-brown (1 OYRJ+/1.5) clay; 
fades t o  massive; 
no r o o t s ;  d i f fuse  grey mo’ctling throughout; mois t .  

prismatic s t ruc ture  
many f ine  former roo t l e t  channels; 

l o a i  surface horizon i l l u s t r a t e s  the.  e f f ec t  of  the addition o f  blown 

S benefi t  t o  the s o i l  for agricul ture ,  This S horizon uay i n  

places  be quite deep but elsewhere th ins  o u t  s o  t h a t  ’che clay i s  a t  the  

surface,  bu-t commonly it i s  about 12  inches deep. The underlying sediments 

coiitain around 50 per  csnt clay, and have a s’crong prismatic s t ructure ,  very 

v w e l l  defined in the  upper p a r t  bu’c fading n i t h  depth. 

red-brown mo-ktling is c omon throughout, giving a vwiegz-bed appemance t o  

cross  sections o f  t h e  s t ruc ture  uni ts .  kbundaii-k f i n e  pores a-ktributed t o  

former f ine  roo t s ,  p e r s i s t  t o  a. dcp’ch o f  42 inches. 

Diffuse f i n e  grey and 

% 

The high base s t a t u s  of the L n t r a e  ser ies  i s  shown by the  pH valu.es 

which r i s e  s tcedi ly  down -the p r o f i l e  t o  over 8.5 a t  43 inches where the 

clay i s  d i s t i n c t l y  calcareous. Other cxclimgezble bases s l s o  show high 

values, and while t he  t o t a l  phosphate i s  f a i r l y  low, the readi ly  soluble 

9 

a 

phosphate tends t o  be high, especial ly  i n  the  B horizon. 

Duffus 1___y-- Series  -- 
The typ ica l  soil o f  t h i s  s e r i e s  i s  represented by a prof i le  from an 

o f  I 1  f e e t  i n  the  cen t r a l  par’c of the  arable f i e l d  a t  the  low elevation 

bssin. 

(Analysis No. ~ 6 ) ~  

The vegetation was two year  old grass with abundant white c lover  

Prof i le  Desca’cion w A-., 
P & - P  

Horizcn Depth 
-.--a __p_ 

S 0 - 9 in.  Very dark grey-brom (lOYR3/2) clay; medium 
angular bloclcy s- tmcture  ; 
very occasional small pebbles; 
s l i gh t ly  calcareous; m o i s t ;  sharp change t o  

medium organic matter ; 
frequent r o o t s ;  



Horizon D 9 t h  , ,  
---a h _U 

w Bt)g 9 - 39 ii;. Brown (7.5IX!+/2) c lay ;  coarse  pr i sn ia t ic  s t r u c t u r e ;  
fa i r ly  porcus; low organic n a t t e r ;  ve ry  occasional  
small  pebblesl; r o o t s  cormion t o  21 in s .  - belox t h a t  
m h l y  confined t o  earthvYorx t r a c k s  ; 
calcium carbonate bul  b r i s k  effervescence r i t h  d i l u t e  
hydrochlor ic  Bcid; 
with f o r a a t i o n  of i r o n  "drairupipesft around r o o t  
channels belord; 22 in.;  
sorile sl.igh'c niangnnese s t a i n i n g  on bedding p lanes  of  
s i l t i e r  bmcls; n o i s t ;  c l e a r  change t o  

Dark grey t o  dark grey-brown (lOYl?l+/l.Sj) c l a y  with 
some s i l t  bends and i r r e g u l a r  s i l t y  masses; coarse 
pr i smet ic  st i-ucture;  p l a s t i c ;  x e t ;  pa l e  ochreous 
co lo ra t ion  arou.ncl "drainpipes  It ; calcareous 

no v i s i b l e  
1 

some d i f f u s e  ochreous x o t t l i n g  

f aces  of  s t r u c t w e  u n i t s  grey; 

C t '  39 i n ,  + 

The mechanical a n a l y s i s  shows sorde v a r i c t i o n  o f  t h e  sand, s i l t  and c lay  

propor t ions  of t he  differen-L horizons.  l'he sur face  horizon again h a s : t h e  

h ighes t  propor-cion cf sand although ;he ?igure i s  approximately half  t h a t  of 

t h e  corresponding Kintrae s o i l n  

t h e  high f i g u r e  of 50 p e r  cent .  

nounced; on drying out a f t e r  cu lh .va t ion  it tends t o  break up i n t o  sharp 

angled cubes, and wide s t r u c t u r e  cracks a r e  a comon feakuure during a d r y  

The Eg horizon s i l t  exceeds c l a y  and reaches 

The struc-Lure o f  t h e  t o p s o i l  i s  Ii iost\pro- 

U 

i€ s p e l l ,  even i n  veil-established grassland,  The s'crong p r i s n a t i c  s t r u c t u r e  

p e r s i s t s  well InLo the  Cg horizon fad ing  only when -the m t e r  t a b l e  l e v e l  i s  

cpproached. 

i n d i c a t e s  'che 1-oiiering o f  t h i s  l e v e l  eff'octed 5y a r t i f i c i a l  drainage. 

The presence of i r o n  tubes  around r o o t  channels below 22 inches  

Chbdca l ly ,  the  outs tanding fes'cure o f  t h e  Duffus s e r i e s  i s  i t s  

a l k a l i n i t y  and the occurrence o f  c s l c i m  csrbonatc throughont t h e  p r o f i l e  

p.. . .  

t 
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the area: o f  the 

Soi l s  on recent alluvitia a?e nldely dislribu.ted throughou-t 

mEp and accodnt f o r  more than one-fifth o f  the t o t a l  area. 

The widest spreads a re  fcund on the lower terraces  and present flood p la ins  

of the  r ive r s  Spey and Lossie, notab:Ljr at Dipple, Dallachy, iianbeen, Bariuckity 

and Calcots: 

cen'crdl pa r t  of the Spynie basin, betwe.eri I,:iilton Brodie and ICinloss, and i n  

the Losstoti.ie valley fron Aldrouglity. t o  Alves. 

the courses o f  many of the saa l l e r  stream3 par t icu lar ly  xhere there i s  a change 

of' slope as they reach the coastal  p la ins ,  

a t  YTynet, Cairnfield and Inchgower i n  the  eastern pa r t  o f  the sheet. 

topogrqhy i s  generally l eve l  o r  very gently undula-Ling. 

Parent Material. 

super f ic ia l  deposits. 

r i v e r  flood p la ins  which are effected by periodic spates. 

r i ne  deposi ts  may have been exposed only when a r t i f i c i a l  drainage by the con- 

s-truction of canals and di tches  m s  effected.  The sedirnents are  extremely 

variable both ve r t i ca l ly  and l s t e r a l l y ,  a lPgrades  o f  "cexture from gravel t o  

c lay being encowiered. Sand i s  -the aofiinant grade s i ze  though iiluch o f  it 

nay b e . f i n e ,  and layers  o f  sil-b an& s i l t y  clay are of'cen intezbedded. 

some areas bands o f  peat and, occasionally, o f  s h e l l  mar1 indicate  t h e  changes 

i n  conditions of  sedimentation which have taken $lace i n  post-glacial  times 

...-; Soi l s ,  --- 
show so  l i t $ l e  p ro f i l e  development t h a t  differen'Giation i n  the usuel may i s  

hposs ib l e .  They are, however, of such an extent i n  t h i s  area tha t  some 

attempt has been made t o  dis t inguish the varia-Lions on a gas i s  of  the texture 

o f  the q p e r  park o f  -in& prof i le ,  arid the' hydrologic conditions. 

c lasses  are 'recognised, @-&vel, sand, loam and clay, together with those s o i l s  

having a highly organic surface horizon. The coarser texrtured s o i l s  can be 

.qu.i-ke f ree ly  drained, althoagh Lqedence may some-times be caused by bands of 

fine-textured ma-i;erial i n  the  sequence I n  the lacus-brine areas  the nature 

o f  the s i t e  i s  such th2-L the exiernal  drainage i s  poor end the s o i l s  frequently 

a re  mater-logged i f  no-t flooded during spe l l s  of  heavy r a in fa l l .  

t ab le  i s  rarely f u  heloyz -the surface on the lovrer Fiver -terraces and, of 

o t k e r  extensive spreads occupy f o m e r  lacustr ine areas  as i n  the 

Ssa l l e r  spreads occur along 
. 

Good examples o f  t h i s  may be seen 

The 

The parent material  i s  the most recent o f  the mater-sorted 

Depositi,on may s t i l l  tdce place i n  those . p a r t s  o f  the 

-___cl---- 

Some o f  the lacust- 

In 

~ 

hllv.via1 ' s o i l s  norually tend t o  be s o  vnriable i n  composition and t o  

Four texture  

5 

. .  
I .  . .  

L 

The water 



course, i s  l i a b l e  t o  considerable f luc tua t ion ,  

*--.-,A- Ser ies ,  *. 

t ex ture  and drainage. O f  these only the gravelly and sandy s o i l s  a r e  reason- 

ably wel l  drained although inuch o f  the loam category has been mapped a s  

imperfectly drained. 

Eleven differen’c categories hzve been separated on the bas i s  of 
i 

The f i n e r  tex’cured s o i l s  are  always poorly drained, 
U 

but areas  o f  poor and very poor drainage occur i n  a l l  gra.des except gravel  

which i s  r a re ly  found i n  depressed s i t e s  although it may underlie some of the 

f i n e r  material .  

restric-Led t o  foruer ly  ponded areas  Following a r t i f i c i a l  drainage they have 

usual ly  been cu l t iva ted  n i t h  the production of a highly organic peaty loam 

topsoi l .  

p rof i le ,  but the se l ec t ion  of individual  p ro f i l e  descr ipt ions given below w i l l  

serve t o  i l l u s t r a t e  the  range o f  v e r i a t l  1 on. 

Soi l s  with peaty surface layers  are not extensive, being 

It i s  impossible t o  give a generalised descr ipt ion of  the a l l u v i a l  

Sandy l o a n  - Llkerfect ly  drained. 
-_-_pn--=_- ----<*-9_--,-__ 

This p r o f i l e  i s  f ron  a f i e l d  i n  second year pasture on the flood p l a in  

s of  the r i v e r  Lossie a t  an elevat ion of I 2  f e e t  above sea-level. The sediiients 

of  the lower p a r t  of  the p r o f i l e  illay be estuar ine (Analysis No. 39. ). 

0 - I 0  in .  

I 0  - 15 in, .  

I 5  - 35 in.  

35 - 114 in.  
: *  . 

44 in.  + 

Dark brown ( I  O Y 2  &/3)  sandy loam; cloddy; medium organic 
matter; no stones; r o o t s  frequent; many earthworins; 
sharp change t o  

Dark grey-brown (I 0-fR 4/4) lomiy f i n e  sand; 
no stones;  
frequent mediun s’Lrong rus ty  inottles; 

weakly cloddy; 
r o o t s  frequent especial ly  i n  worm tracks; 

sharp change t o  

Light yellowish brown (IOYR 5/2) interbedded f ine  sand and 
sand; s ing le  grain;  low organic matter; strong rus ty  
mottling; sharp change t o  

Olive-grey (5YR 4/3) and dark grey-brown (I OYR 4/2) 
a l t e rna t ing  bands o f  sand and peaty si l t ;  compact; no 
roots  o r  stones; very m o i s t ;  sharp change t o  

Pale brown (- lOl”  6/3) said with plant  reirains i n  upper few 
inches; wet e 

c 

The upper deposits appear t o  be comparatively recent, and it seem l i k e l y  

t h a t  u n t i l  5h.e r i v e r  was confined by banking the area tsouid have been flooded 

f a i r l y  regular ly ,  

bands suggests periods o f  stagnation and periodic flooding. 

excel lent  a rab le  land r;v.hen the water t ab le  depth i s  controlled.  

The a l te rna t ions  o f  f i n e  and coarse layers ,  arid the peaty 

The s o i l  provides 
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4 '  

f 

The prof i le  here i s  described from a s i t e  not f a r  from the  previous one, 

again Tron an arable f i e l d ,  but i n  a s l i g h t  depression *(linalysis PJo. Q. 

Prof i le  D e s c r i - n  

) *  

. L." *. ~ aj-.--__n-a 

DepLb 

0 -  I 0  in .  Dark broxn (7.5YR 5/2) f ine  seiidy loam; 
f r i a b l e  t o  good crumb; medium organic matter; frequent 
r o o t s ;  fain'c ru s ty  mottl ing along r o o t  charmels; s l i g h t  
greying o f  s'cructure faces;  c l ea r  change t o  

cloddy but  

10 - 16  i n .  Dark brown (I OYR 4/3) s i l t y  f i n e  sandy loam; 
brown rus ty  mott;ing, 2nd grey gleying; no stones;  
abundant f ine  r o o t s  sharp change t o  

much reddish 

16 - 26 i n ,  

26 in .  + 

Purpl ish browm sedge pea'c 

Grey an& grey-brown (2.5Y 5/0 - 5/2) coarse sand; 
pzle r u s t y  and humus s t a ins ;  
i ron  i n  tubes arcund r o o t  channels; massive; very moist. 

a few 
some concentrations of 

The s o i l  hcrc i s  capable o f  producing good crops providing there  i s  no 

prolonged period o f  heavy r a i n f a l l  during the  growing season. 

Loam - P o o r x d r a i n e d .  
-=--Iys- un____ 

This p r o f i l e  i s  from 2 f l a t  f i e l d  i n  f i r s t  year  pasture i n  the  cen t r a l  

p a r t  of  the Spynie basin, a t  the low elevat ion of 10 f e e t  above sea-level 

(Analysis No 38 ) 

Prof i l e  Description 
~ -. - _- -.- - 

Depth 
-*-.-e." 

0 - I 0  i n ,  . Very dark grey-brovn (1 OYR, 3/2) loam; cloddy, breaking 
t o  medium sub-angular bloclcy; medium organic rna'cter; no 
stones; abundant r o o t s ;  mois t ;  occasional f i n e  rus ty  
mo-Ltles ; s l i g h t  greying of  s t ruc ture  faces;  sharp change 
t o  

I 0  - 12 i n ,  

12 - 14 in .  

I 4  - 18 i n ,  

18 - 20 i n ,  

20 - 34 in. 

34 in. 4 

Light bror;n-grey ( I O Y R  6/2) sand; weakly cloddy; low 
organic n a t t e r ;  no stones; frequent roots; m o i s t ;  
stony broTm (5 YR 5/8) medium mottling; 
i r r egu la r  boundary 

Pinkash-white (5YR 8/2) i r r e g u l a r  band o f  chalky m a r l ;  
occasional r o o t s ;  S horizan mater ia l  i n  worm channels; 
occasional small i n t a c t  s n a i l  she l l s ;  
b r o w  iaottling; moist ;  sharp change t o  

Weak red (2.5YR 4/2) peaty marl; laminated; roo ts  common; 
abundan'c s h e l l  fragments; m o i s t ;  aerging i n t o  

Sliealc red (2.5iiIi 4/51 mainly clay;  
core and surrounding concentric zones o f  varying i r o n  
concen'cration; c l ea r  change t o  

very sharp but 

some f i n e  yellol-7= 

root channels with grey 

Yeak red (2.5yR 4/2) sandy clay and sand interbedded; 
dark yellcw-brol-;n inottling more freyuen'c i n  sandy layers;  
wet; merging i n t o  

Bedc red (2.5YR 4/2) f i n e  sand n i t h  prominent i ron  tubes. 
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The vegetable remains i n  the  peat consisted mainly of  .- Phraginites m n l . l l y u  leaves. 

The s n a i l  s h e l l s  which a re  comaonly i n t a c t  i n  the mar1 a re  zbout 3 inch 

diameter. lbrl s imi la r  t o  'chis deposit  occurs in several  l o c a l i t i e s  i n  the  

are& of t h e  sheet, notably a t  Gilston, Waterton and Wards of klves. Sich 

deposi ts  were a t  one time excavated -to provide agr icu l tura l  lime but they are 

nowhere th ick  o r  extensive enough f o r  l a rge  scale  oper ;. t '  ions. 

Clay loam - Poorly drained, - --a 
This s o i l  represents t h e  f ine  tax-cgred lacus t r ine  alluvium and closely 

reselnbles the  mater ia l  on which the Duffus s o i l s  a r e  developed. 

i n  r e l a t i o n  t o  the  Mfus c lay  and t o  the  other  a l l u v i u  does,. however, ind ica te  

I ts  pos i t ion  
. ,  

i ts  more recent deposAtion. The s i te  i s  again prac'cically l e v e l  an6 a t  a 

very low elevation, i n  a f i e l d  of  young p a s t w e ,  (Analysis No. 40. >. 
Prof i l e  Description -- 

Y D 2 t h  -- 
0 - 9 in. Grey-brown (7.5YR 3 /3 )  c l a y  loam; medium sub-angular 

blociq; small well-rounded pebbles very occasional roo ts  
p l en t i fu l ;  m o i s t ;  sharp change t o  

9 - 23 in.  Reddish brown t o  d u l l  brown clay with pockets ?.rd bands 
of  c lay  l o a n ;  strong coarse prismatic s t ructure;  l o w  
organic matter; 
s l i g h t  yellow brown rnottling; moist ;  Eerging i n t o  

few r o o t s  concentrated on &sm interfaces;  

23 in. + A s  above with bands o f  s i l t  more comon; no mottling; 
very m o i s t .  

'&is soil is always cul t ivated,  . i t s  high na tura l  f e r t i l i t y  producing good 

crops and permit t ing such crops a s  wheat and beans t o  be grown. 

Pea t . loani  - V T l y  -*- drained. 
a_- -- 

Very poorly drained s o i l s  such a s  t h i s  a r e  found i n  depressions i n  the  

miaer a l l u v i a l  f l a t s .  The vegetation i s  long l e y  pasture with a good dea l  of 

i 

Juncus effusus and Holcus lanatus  present. (Analysis No. 41. ). 
e./____-- * u4-m- -..Le- --I 

Prof i l e  D e s c 9 t i o n .  

V e r y  dark brown ( I O Y R  2/2) peaty loam; 
high organic matter; frequent rooks;  m e t ;  aharp change t o  

Dzrk reddish brown (5YR 2/2) anorphous peat ;  

..Ul-)il--IP. - 

0 - 12 ino weak cloddy s t ruc ture ;  

12 - 14 i n .  

14 - 22 ino  Grey-brown (2.5Y 5/2) sand; s t ruc ture less ;  brown humus 
s ta in ing  cnd l i g h t  brown i ron  mottling; 
rounded pebbles; wet; c l ea r  change t o  

sharp change t o  

c 

several  small 

22 i n ,  + Grey (2.5Y 5/0) sand; massive; some s o f t  i r o n  tubes 
around root  channels and other  rus ty  mottles; 
foss i l  r o o t s ;  net;  water a t  25 inches. 

frequent 

This i s  typ ica l  o f  the  cul t ivated peaty topped p r o f i l e  which would require  

t o  be b e t t e r  drained before it could be brought i n to  the  normal ro ta t ion .  



5.1. 
Raised Beach DeDosits. 

3i 

r 

Distr ibut ion.  

sect ions o f  the extensive ra i sed  beaches where there  has been l i t t l e  o r  no 

S o i l  s e r i e s  on t h i s  parent mater ia l  have been mapped on c e r t a i n  
U. -M___ y L * Y  

accret ion by blown sand o r  a l l u v i a l  deposit ion since t h e i r  u p l i f t .  The a reas  

a re  (I) north o f  IEnloss, (2) a iizrrolii b e l t  extending frolli jiuirhead by Rosevalley 

t o  Roseisle, ( 3 )  betwee:? Drzinie and the S t o t f i e l d  Links, (4) on both s ides  o f  

t h e  main road f r o m  Spynie to Lossienouth, (5) around inchbroom and (6) north 

and west of  Innes House, arcoun-king i n  a l l  t o  j u s t  over 6 square miles. 

smooth, almost l e v e l  topography o f  these areas \has been -taken ahvantaie o f  f o r  

The 

'che construct ion o f  a i r f i e l d s  a t  Kinloss, 'Lossiemouth and killtown. 

- - a  Parent Uater ia l<  i u e d  beach sediments, of ten of  the na-Lure of es tuar ine  o r  
r *- ,-__-*-__y- _. 

lagoonal deposits,  fonn  the  parent iiiaterisl of these s o i l s .  Ul'chough bands 

and lenses  of f ine gravel, silt ai?d s i l t y  c l a y  do occur, various gredes of  

sand inake up by f a r  t h e  g r e a t e r  p a r t  o f  the deposi ts ,  I n  a few l o c a l i t i e s  

t h i n  layers  of pea t  and d.ark grey huriose s i l t  may be found and severa l  beds 

-. - with marine s h e l l s  were noted, Some p a t s  of t h e  bezches zre  eroded and 

planed of f  f luvio-glacial  deposi ts  arid there  t h e  mater ia l  i s  re-sorted r a t h e r  

T than  deposited sand, It i s  of ten  d i f f i c u l t  'CO iilalce a d i s t i n c t i o n  between 

r a i s e d  beach deposi'cs and alluviwi,  but i n  general  the  l a t t e r '  has a higher 

content of fiize mater ia l  and it can be r e l a t e d  t o  a uiore recent  source s ixh 

as a f l o o b n g  r i v e r  o r  clrained lake.  

o f  recent alluvium i s  iound to overl ie  deposi ts  d i r e c t l y  coinparable t o  those 

of .the r a i s e d  beaches. 

S o i l s .  

the s o i l s  show l i t t l e  horizon d i l f e r e n t i a t i o n  o t h e r  than 'chat due t o  var ia t ions  

It of ten  hq)pens - h a t  a varying 'chichess  

&ark frolli the develo,uent 02 an S horizon as 2 r e s u l t  of  cu l t iva t ion ,  
c --. -*a 

i n  texture ,  and they have 'iherefore been plzxed i n  the kixature category. 

Liperfect ly  drained and 13oorly drained s e r i e s  have been dis t inguished,  however (I 

Although the paren'c mater ia l  i s  nornally highly peri-neable t h e  s o i l s  a r e  r a r e l y  

f r e e l y  drained. 

area3 despi te  a r t i f i c i a l  drainsge by t i l e  dra ins  and deep open di tches .  

average height above sea-level i s  l e s s  than 20 f e e t  and it i s  d i f f i c u l t  t o  g e t  

adequate gradients  f o r  t h e  drains.  

This i s  due t o  a high water t a b l e  and poor  ru.n-off from the  

The 

The presence o f  s i l t y  bands tends t o  iiipede 

the f r e e  flow of n a t e r  dovvn the p r o f i l e  and i n  vvinter i'c i s  not uncoimnon t o  see 

standing water i n  some of the f i e l d s ,  Resort has had t o  be made t o  pumping i n  

the wors t  p a r t s  of the a i r f i e l d s , ,  



Series  
P 

The following p r o f i l e  i s  from a l e v e l  f i e l d  of  two year  o l d  pasture a t  an 

elevat ion of 26 fee t ,  i n  the  narrom s t r a i t  between Roseisie and Buth i l l  

(Analysis NO. 43. 

Depth 

0 - 8 in .  Dark brown (7.5YR 3/21 loamy sand; very weak cloddy struc’cure; 
medium organic matter; no stones; frequent r o o t s ;  no worms; 
m o i s t ;  sharp change t o  

8 - 22 in. Light yellow-brown ( I  OYR 6/4) sand; 
v&y low organic mstter; no stones;  few r o o t s ,  l imited t o  
top few inches; m o i s t ;  some d i s t i n c t  i r o n  mottling 
(7.5YR 5/8) tending ’CO v e r t i c a l  s t reaks;  

Brown ( I O Y R  5/3) and dark grey-brown (2.5Y 4/2) sand; 
coherent; no stones o r  r o o t s ;  wet; a few f ine  i r o n  mottles 
near top  o f  horizon; colour becomes darker with depth; very 
sharp change t o  

Very d-ark brown ( I O Y R  2/21 fen peat with fragments o f  birch 
wood. 

very weakly cloddy; 

merging i n t o  

22 - 38 in .  s l i g h t l y  

38 - 56 i n ,  

56 in .  + Grey, wet sand. 

The water-table stood ‘ a t  33 inches when t h i s  p r o f i l e  was sampled (September) . 
The thickness  of  the peat  layer  i s  unusual, although peat  bands are  not uncomon 

i n  these deposits,  

with the  low values of p l m t  nutrien’cs shown by analysis,  su.gges’cs t h a t  t h i s  

s o i l  i s  of low agr i cu l tu ra l  value, but i n  other areas  where a good topso i l  has 

been b u i l t  up, sa t i s fac tory  yields  can be obtained. 

The a h o s t  complete absence of  c lay and s i l t ,  together  

L Poorly r -..-- ->--.____n__ Drained, .” 

The p r o f i l e  described below i s  from a l e v e l  si’ce jus$ eas t  of the Spynie- 

Lossiemouth road i n  a f i e l d  o f  old pasture.  

sea-level. (Analysis No. &. ) . 
The elevat ion i s  13  f e e t  above 

Prof i le  - Description, _-- - 

0 - 9 in .  Grey-brown (2,5YR 5/2) loamy sand with high Pine sand content; ?- 

9 - 20 in .  Light yellowbrown (I OYR 6/4) sand; very wealcly cloddy; E 

wedcly cloddy; r a the r  low organic matter; no stones; earth- 
worrss common; r o o t s  abundant; moist ;  sharp change t o  

m o i s t ;  l o w  organic matter and few r o o t s  except down frequent 
worm t racks;  much f i n e  ochreous mottling, increasing i n  
lower pa r t  of horizon and tending t o  become redder and almost 
concre-Lionary a-t base; c l ea r  change t o  



Prof i le  DescriDtion (contd. 1 

E2.22 
20 - 28 i n ,  

9: 

S 28 - 55 in.  

Grey-bronn (2.5Y 5/2) loamy f ine  sand; weakly cloddy; low 
organic matter; no s-tones; s l i g h t l y  m o i s t ;  mottling limi-ced 
to  concentric deposit ion round o l d  r o o t  channels forming 
"drainpipes" $-$ inch i n  diaaeter ;  

Pale brovm ( I O Y R  6 / 3 )  sand; no stones o r  
r o o t s ;  s l i g h t l y   et; blotchy, br ight  ochreous mottl ing i n  
top I 0  inchoe decreasing i n  in t ens i ty  end frequency doimsards; 
f r a g m n t s  of  peat throughout; 

c l ea r  change t o  

very weakly cloddy; 

sharp change t o  

55 in .  c Grey (7.5YR 5/01 wet sand. 

Although 'che mechanical analysis shows a very high sand f r ac t ion  throughou.t, 

there  i s  some banding due t o  var ia t ion  i n  the  grade of t he  sand pa r t i c l e s .  

The higher, b u t  s t i l l  l o ~ f ,  v a l w s  f o r  exchangeable besis ,  pH and phosphate 

compared 'CO -the previous p r o f i l e  probably r e f l e c t  longer and b e t t e r  ag r i cu l tu ra l  

management and f e r t i l i z e r  treatment 

f 



54. 
Links  
_-_U- 

Distribution. 

lowea-t ra ised beach which fo1lo::s the coastl ine from Buckie t o  Speymouth; 

on p a r t s  o f  the s m i l a r  s$rip between Kingston and Lossiefiouth and west o f  

the Branderburgh headland t o  Covesea- oil an area o f  higher ground eas t  o f  

Hopeillan, and on the  6 a i l c  vjde b e l t  bordering Burghead Bay. 

L i n k  s o i l s  have been inapged on -the narrow s t r i p  of  the 
c- --a-----=- 

The t o t a l  axe8 

i s  ju s t  un&er 8 square miles. The 'LOpOpaphy is, i n  general, l e v e l  wi th  

sometises low undulations and aounds (old d-mes) znd- occasional l o w  ridges. 

East of Lossieinouth s torn  beach ric5ges a re  a conspicu.ous fea'cwe. 

Parent Material, The parent materis1 i s  raised beach smd .  often with 

interbedded bands of  shingle and almos-L always covered by a l a t e r  addition 

of  blown sand, A fringe o f  sand dunes frequently occurs along the seaward 

edge, but unless they have been s tab i l i sed  by a closed vegetation cover, the 

dunes have been separated f r o a  the L i n k s  areas. 

o f  Covesea lighthouse and t o  the eas-i; o f  Hopeman has a t  soine time been in- 

undated by blown sand. and now has s o i l s  comparable t o  those of the  low beaches. 

Soi ls .  The s o i l s  a re  very l i g h t  .Le::-tured and doininsntly f r e e l y  t o  excessively 

ihch of' the higher ground west 

Y 

&-A.-_,-- 

drained. 

developed podzol but more commonly shows only a fex inches o f  dark grey-brown 

The p ro f i l e  occc?.sionally has the charac te r i s t ics  o f  a very weakly 
d 

loamy sand vi-kh a very xeak bloclry s tmc-twe,  over pale  yellow-brown single- 

grain ssiid., Thin buried A horizons are  coinor, i n  the tipper pa r t  of -the 

prof i le .  

Poorly drained soils hro.ve beer- iitq~sed -i_n three small depressed areas 

where the water t ab le  i s  near the surface. 

Gorse scrub i s  a ferrture of the vegetation, 2a r t i cu la r ly  c e s t  o f  

Lossiemouth. 

with patches o f  acid grassland. 

may be abundant. 

Elsewhere hea-th doLabated by Calluna i s  -che comionest type, 
E__ >. -** 

Near the s'cill active dunes =...- Aimo&iila ;-.... -..,.,._.- 

Then mown and properly maintained the vegetation can be 

developed i n t o  a close sward idee l iy  su i ted  t o  the construction of golf coursess 

as a-% Sto-Lf-Md asid Spey Bay. Linlcs s o i l s  have a l so  proved 'CO be adaptable ? 

t o  fores t ry  and extensive plantations of Sco t s  pine have been established 

by the Forestry Commission on the Innes Links and west of  Roseisle. 
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55 0 

Saltings 
-y___n_- 

A small area i n  the south-eas'c corner o f  Findhorn Bay near 13nloss has 

been mapped as salcings,  This i s  'die term apulied t o  lanG bordering estuar ies  

which i s  not covered by ordinary t ides ,  but 1;hich !nay be submerged per iodical ly  

by high spring t i t ies and is  altrays influenced by a. high s a l t  o r  brackish water 

table. . .  The material  i s  dominantly rm send, sometines with a super f ic ia l  l ayer  

o f  s i l t y  mud, par t icu lar ly  i n  the mzrshj patches. The halophytic vegetation 

includes Triglochin iaaritima, Cochlearia o f f i c ina l i s ,  Glaux maritima, Plantago 
=-U__u_I--- -= -- .-_ ?_ .,--. _a*_v --.S. -a-. ----.-*-- - 

, .  , 

? 



56 

S1:clLtal S o i l s  . .. . , _3 

The post-glacial  u p l i f t  of the land surface l e f t  an emergent coas t l ine  

which l e n t  itself r e a d i l y  t o  'che forination o f  shingle bars  and s p i t s  by 

c o a s t a l  currents  and nave-action, The rzpidly-floring r i v e r  Spey brought 

down an ample supply o f  ma-terial f o r  the purpose and. the gap betrreen the 

Binn H i l l  an6 the Branderburgh headland was almost coIiipletely closed. As 

the  u p l i f t  continued a succession o f  shingle r idges was formed at  t h e  

r e t r e a t i n g  s t rand-l ine on the  exposed beach; p a r t i c u l a r i j  good exemples 

_ -  of these  may be seen south-eas't of Lossiemouth. i1;iuch o f  'che shingle was 

subsequently covered by blown sand, bu'c extensive spreads, consis t ing o f  

~ l i - b t l e  more than rou.nded cobbles of  quar tz i te ,  quart-schist ,  grani te  and 

gneiss,  remain a t  Sunbank, Caysbriggs and west o f  Kingston. It i s  -these 

areas ,  aaounting t o  1.l~ square miles, t h a t  have been napped as storm beach 

shingle  . 
The shingle has been quarried f o r  road metal end f o r  the  construction 

*" 

of a i r f i e l d  runways and sect ions she;;; sand ancl coarse sand interbedded with 

it. 

vegetat ion of  gorse and hertlier has gained a hold despi te  the excessively 

f r e e  drainage, and severe1 plantat ions of Scots pine have been establ ished 

I 

Where t h e r e  i s  a l i t t l e  i n t e r s t i t i a l  sand i i i  the  top l a y e r s  a sparse s 

with moderate success presumably because tap r o o t s  cen reach the water tab le .  

The r e s u l t i n g  s o i l  p r o f i l e  has 2 o r  3 inches of" rzz humus, derived from pine 

needles and mosses, over a 6 inch A,, horizon consisting of rounded pebbles 

with a l i t t l e  coarse sand and organic iiiatter between them. 

an i n c i p i e n t  B horizon i s  evideii'c but t h e  p r o f i l e  i s  normally of the  A-C 

Occasionally 

type. 

Dune Sand. 
1__.- 

Most of  the Links areas on the low coast have a f r inge  of sand dunes 

along t h e i r  seaward edge 

t h e  mouth of t h e  r i v e r  Lossie and the  aim H i l l ,  and south of Burghead where 

They 2.1'8 p a r t i c u l a r l y  well  developed between 
. f 

they reach a height o f  over 50 f e e t  and extend tip t o  $ a mile inland. Con- 

s i s t i n g  e n t i r e l y  of raw blown sand, and being only p a r t l y  s t a b i l i s e d  by a 

t h i n  vegetation cover, the  dunes a r e  always l i a b l e  .to erosion o r  modification 

by wind action, and blon-ou-ts occu- frequently.  'There i s  nornally no s o i l  



p r o f i l e  d e v e l o p e n t  though occas iona l ly  t r a c e s  of a thf n bu r i ed  k hor izon  

.;;ay be seen marking a temporei-y period. 02 s t a b i l i t y .  

excessive.  

‘Tk drainage i s  
I . -  

? 

v 

The do,,iinmt spec ie s  o f  the  dune vegeta t ion  i s  h q i h i l a  ererLeria . - 1 L V A . . ~  L - c y  AL. -- 

Corsican pine or! -the dunes a f t e r  tha tch ing  the  more iimbile weas v,-itIi 

brushwood 

Sandstone e -.> .MA;-..>&., 

i ,  Ihe m k a  of  a k e l ~ t a l  s o i l s  mqJpeii on Quarrpood H : i l l  has a t h i n  cover 

of  d r i f t ,  sometiaes o f  t h e  na’cure o f  8 7ery s tony sands’ionc till, b u t  more 

o f t e n  cons i s l ing  ’ of li:t-Lle norc than  sha t t e red  sandtitone ciebris i h  S i t u ;  

ou-tcroys o f  the roc!.; %re frequerrt. 

. .  
I ,  

Vhere t h e r e  i s  s u f f i c i e n t  f i n e  nater ia l  

among the rcck fragments a, sperse heath vegc-%a’i;ion dominated by Calluna has 

provided 8 l a y e r  01 i.lor h‘~.~il~s nhich s o i x t i n c s  o v e r l i e s  a podzol ic  p r o f i l e  

r;.ith a vdl-marked l!! horizon b u t  i l l -developed B horizons.  The ty-9ical 

A-C p r o f l i e  o f  s k e l e i z l  s o i l s  i s  equa l ly  cor,mcIn. The are2 shown BS pooi-iy 

d ra ined  i s  8 depressiolz i n  the  rock ;,?here seepage na-ter collec-bs. EIere 

s o l i d  rock. The Jb horizon above it i s  invaria .bly s t rong ly  gleywi. 

The Forestry Coimission has zcq.i!ired zfios’c cf’ t l l s  ridge top a;-ea f o r  

p lan ta . t ions  o f  Scots  pS.i?G, 5ut s o m  15 a c r e s  are considered -lo be unplantab le  

l a s s  rocky but cxtcrops  of sand.s’cone a r e  again coaiaori t h e  s o l i d  rock i s  

Small aresa o f  bas in  peak 0ccu.r \Theinever a depressed o r  poiided site 

has resu.lte6- i n  t l i d  accuiilulation ot drainage v;ater tri-th sL!bseyilent water- 



H i l l  Peat d 
H i l l  peat  i s  r e s t r i c t ed  t o  the high ground i n  the sout l i  eas t  corner of 

the mgp r:here it occupies about o f  a square mile on the slopes of the H i l l  

o f  Stonyslacksi It i s  never very tliicK, I+ t o  3 f e e t  being usual, and it 

ca r r i e s  a vegetation dominated by Callu.na vulgaris with Trichophom 

caespitosum, - - Y _ 1 .  Erioghorum a--- r . U  v q p a t u m  and 3hagnum- --. - ”, sjp. ~ ._3 common. The p ro f i l e  

=.- * . Y -- .--- --- a-- _B 

under the hill peat normally has a prominent i ron pan. 

Iliixed Bottom Land. 
.---..e---- _Y-. 

Soi l s  i n  the narrower stream courses and drainage channels have been 

shown as  mixed bottom land. Included are  the co l luv ia l  soils on the 

sloping sides and the a l luv ia l  deposits i n  ’che bottom o f  the channel which 

are  generally t o o  c o ~ p l e x  and variable t o  be mapped. separately. 

- -  

, I , .  

’ , . 

. .  

f 



59. 
sv. FORESTRY 

The county of b i o r q  i s  t h e  most  densely wooded of a l l  t h e  coun t i e s  of 

Scot land wi th  over 20 p e r  cent  of t h e  l and  area under t r e e s ;  

i s  considerably l e s s  i n  t h e  a rea  o f  t h e  nap but  a l though Lower iloray i s  p r i m r i l y  

The p ropdr t ion  
3) 

a r eg ion  of a rab le .  farming a s u r p r i s i n g l y  l a r g e  acreage i s  devoted t o  woodland. 

I n  a d d i t i o n  t o  some extens ive  p r i v a t e  p l a n t a t i o n s  no fevY.er than  f o u r  S t a t e  Fores-Ls 
b 

l i e  wholly o r  i n  par'c wi'chin t h e  s h e e t ,  I-t may f a i r l y  be s a i d  t h a t  very l i t t l e  
- .  l and  i s  wasted: practica1Y;y aiL but t h e  nost  unpropi l ious  soils, when not  

Broad-leaved. t r e e s ,  beech, oak: sycamore, lime, eliii and ash, can and do 

grow success fu l ly  on -iAc b e t i e r  sites, 'out they  a r e  r e s t r i c t e d  mainly t o  p o l i c y  

woods avay f r o m  t h e  coas t  where t h e i r  main purpose i s  decora t ion  o r  mind-protection, 

Conifers  a r e  b e t t e r  adapted t o  t h e  dominantly l ight-Jcexixred 2nd f ree ly-dra ined  

s o i l s  o f  t h e  l a d  ava i l ab le  f o r  p l an t ing . and  o f  t h e s e  'ihe na t ive  Scots  p ine  i s  

by f a r  'che most ex tens ive ly  used, 

- O f  'ihe ComniTssion owned p l a n t a t i o n s ,  Lossie Fores t  i s  a lmost  en - t i r e ly  a 

Scots  p ine  p r o j e c t .  This f o r e s t  occupies near ly  2000 a c r e s  of t h e  most recen'c 

r a i s e d  beach between t h e  ciov.th of t h e  r i v e r  Lossie and the  Binn H i l l ,  t h e  a rea  

f o r n e r l y  knoix'- as Innes Linlics 

r i d g e s  ove r l a in  by a v a r i a b l e  amoun-t o f  blown sand -the t rees  a re  growing renark- 

ab ly  well.. A narrow s'crfp of Corsican piiie has been plsn'ced on 'che dunes along 

'che seaward edge en6 on t h e  expwed face of  t he  Binn H i l l ,  

Although much of t h i s  a r e a  consis-Ls of shingle  

Rose is le  Forest i s  s i - tuatGi  __ t L e  b z l t  o f  similar l a n d  s t r e t c h i n g  -i:es-tmard 

Sco'cs p ine  is a s a i n  t h 3  dominanJc'species used, but  i n  t h i s  case  f rom Burghead. 

a c t u a l  sand dunes a r e  inore e.x-t3nsive and i n  consequence a h igher  p ropor t ion  of 

Corsican p ine  has  .been p lan ted ,  so3-Le'cines a f t e r  the dunes have been the tched  v i t h  

bru.shvood 'CO s t a b i l i s e  t h e  sand. The fores t  has  been expanded from t h e  l inlcs  

to t ake  i n  s e v e r a l  ad jacent  f i e l d s  on o t h e r  r a i s e d  beach depos i t s .  

exte.ncis . t o  ' j u s t  over 2000 a c r e s .  

It now 

Pi Monaughty Forest  cond-ftions a r e  eil-tirely d i f f e r e n t .  T'he fores'c has  been 
3 . .  

e s t s b l i s h e d  on t h e  r idge  froin i ~ i l t o n d u f f  t o  B u r g i e ,  inc luding  Heldoii 33.11. 

e l e v a t i o n  ranges from 200 t o  700 f e e t ,  d ' i h  SOiile f a i r l y  s t e e p  s lopes  p a r t i c u l a r l y  

on 'the south  s ide .  

patches o f  t h e  Rosebrae aiid F,ionaughcy s e r i e s .  

c r e s t  of t h e  r idge  i:There, i n  p l a s e s  -Lhe s o i l  i s  shalloii7 and r o c k y e  

The 
q 

S o i l s  a r e  mziinly those  of t he  E lg in  s e r i e s  with sraaller 

The till t h i n s  0u.t 'cowards the  

Species  
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include Douglas fir, Scots pine,. SitlTa and Norway spruce and a high proportion 

o f  &ropean and Japanese.zlarch. 

D o u g . 1 ~ ~  fir, Corsican pine, Lodgepole pine and Ab.ies grandis a r e  usedc Small 

mounts o f  Thuja an&,Tsu&a have also been planted. This f o r e s t  suffered con- 

.parativeLy l i t t l e  dainage &?.ring 'che gi-ea.t gale  o f  1953. A.l.1 species f lour i sh  

. . i f  se lec t ion  f o r  p w t i c u l a r  s i t e  has been cor rec l .  lionnugh-ty Forest  nom includes 

' .  ' some 400 acre's on Quarrycood H i l l  end 235 acres  a t  Bwgie, making a t o t a l  of 

On the  s teeper  south face hybrid la rchg  

.=-- -F_I,I._Y--Y..-PU- 

..2.,=_:. a.-- -.= - 
r 

s a e l l  over. 4000 a c r e s e  

Spe?ymoutli Forest  i s  ihe largcs-t  oi '  the four  with some 3000 of  i 'cs 12,000 

odd acres  within the  erea o f  the sheet ,  

p lan ta t ions  s c a t t e r e d  -throughov.'c t h e  region betvieen the H i l l  o f  hhud and the 

This acreage i s  sade up of mmy small 

. " , r i v e r  Spey, 'coge-ther with those o f  Stynie, Castle Hill, Blackdzni and Pourdlers 

V o o d ~ r e s t  o f  t h e  r ive r .  

m e  included<.and they contain sane of the o ldes t  and. f i n e s t  t r e e s ,  notably a t  

Ordiga where t h e  s o i l s  a r e  iaos-icly o f  the Elgin association.. . 

, the .dominant species ,  h2s been plai?-ted on the  m e t  associat ion soils of 

IVhi'ceash Eill a f t e r  .ploughing, 2nd a t  Drybum, Auchenhalrig, Beldornie and 

The woods which forsed the  p o l i c i e s  o f  Gordon Castle * 

Scots pine, again 

Gowktree. A t  Broadley, Longhill end Spey Bay Links, Corsicar, pine has been 

favoured. 

grave ls  formerly i n  i;toodland, are aliiiost e n t i r e l y  o f  Scots pine ytith m a l l  

West o f  the Spey the plantat ions,  located on areas  of the tei-race 

br 

patches of Douglas fir. 

Scabbed Hill, Jspanese la rch  ct Castle Sill and b i r c h  at Re&aoss. Hardwoods 

a r e  l imited t o  the  v i c i n i t y  o f  Gorilon Castle and a fe:i acres  et Tulloch banks. 

Other cyecies include S i t k a  spruce a'c Ordiga and 

* /  

Most of t h e  coun'cry residences and inany of -the f a r m  have soliie t r e e s  around 

them, e i t h e r  f o r  wind pro tec t ion  o r  ornament. Wind breslcs i n  the forin o f  

s t r i p s  o r  small block p lan ta t ions  02 Sco'cs pine a r e  common everywhere, par t icu l -  

arly i n  areas o f  the Boyndie m s o c i a t i o n  where blowing of t o p s o i l  czn be a 

seri0v.s drawback t o  sgricultilre The main bulk o f  p r iva te  woodland is, however, 

control led by the l a r g e r  e s t a t e s  such a s  Seafield, innes and Pitgaveny where 

hundreds of acres  have been planted on l i n e s  s imi la r  t o  those o f  the  Commission. .f 



The agricul-cu-ral economy of ,  the Northern Lowlands of i::lioray i s  bzsed on 

a mixed farming, t h a t  is ,  cash cropping and. the production o f  l ivestock,  with an 

emphasis on the  fattell ing o f  ca'ctle. 

a r e  such t h a t  Laos t  crops can he grown successfully i n  some p a r t s  and although 

the  produc-tivity r a t ing  of' the s o i l s  ranges from excellen'c i n  t i e  case of  ihe  

Garden and ICintrae s e r i e s  and so,ie o f  the alluviwn,to very poor  f o r  the w o r s t  

The climate and var ie ty  of' s o i l  tyyes 
... 

* 
of  the  Corby ser ies , the  region a s  a whole has a high reputat ion f o r  e f f i c i en t  

and successful farming. 

The s ize  o f  t he  f a m s  va r i e s  considerably mi'ch the  majority f a l l i n g  i n t o  

e i t h e r  the 50 t o  70 acre o r  I40 t o  160 acre range. 

a r e  not comon, being found only i n  a few areas  o f  poorer qua l i t y  land, generally 

i n  groups. I so la ted  ones have tended t o  be absorbed i n  l a r g e r  un i t s .  The 

post-war prac t ice  of' the l a r g e r  farim acquiring adjacent holdings t o  be worked 

a s  subsidiar ies  o r  t o  be incorporated i n  the  main f a r a  has resu l ted  i n  the 

formation o f  s e v e k l  very la rge  u n i t s  exceeding 500 acreso 

Siiall-holdings o r  c r o f t s  

c 

. . e  

d 

. *  
The steadings are, i n  general, subs-tantially b u i l t ,  of ten s o  such s o  -that 

m 
** they cannot e a s i l y  be adapted and modernised. They are  well-equipped although 

i n  niany ceses e l e c t r i c i t y  has been provided. only recently,  and with the com- 

ple'cion of t he  Glen Lat-terach dun the wa-cer supply i s  now more than adequate. 

Stone dykes, b u i l t  of erra-Lics cleared from the  f i e l d s ,  which are  such a 

fea ture  of much o f  the north-east, a re  notably r a re  i n  Lower idoray, Except 

when readi ly  qurrrird sandstone has been available,  most f i e l d  boundaries are  

marked by wire fences, 

the main railway l i n e  f r o m  Aberdeen t o  Inverness s o  'chat Lhere a re  no problems 

of  t r anspor t  o r  d i s t r ibu t ion .  

' A  

The area i s  well supplied with good roads and contains 

. _  

I n  an e s sen t i a l ly  r u r a l  region the srpply o f  sk i l l ed  labour has always 

r* 3 

been adequate while temporary labour 1s usual ly  readi ly  avai lable  when re- 

quired. Con-trac-king squads t o  handle such jobs a s  po ta to- l i f t ing ,  carrot-  

pu l l ing  and hoeing have proved very useful  i n  recent years. The fariiis a re ,  

of  course, highly mechanised, with the toi?ns o f  Elgin and r'orres providing a 

good maintenance service f o r  t rac- tors  and machinery, 

' t l  

k five- o r  s ix-shif t  cropping ro t a t ion  i s  followed general ly  with 

respect ively two o r  three shif'cs i n  grass, t he  former being more comon on 
1 ,  

: . i  
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have been e f f e c t i v e  f o r  a number of years but when a s t o r m  wrecked the 

m i l l  and machinery the  pro jec t  was zbandoned. 

In 1779 'che loch was a t  i t s  f u l l e s t ,  nearly 5 miles in length f rom 

Westfield t o  Oakenhead, and i n  the bay of Balornie and f a r t h e r  west, over a 

mile wide. It covered the lowland of  f i n t r a e ,  the  g r e a t e r  p a r t  of Crook- s 

muir and Wateryrnaiiis, the  lower land of  S a l t e r h i l l ,  Balorlnie and Ardivot, 

par% o f  Ifinneddar and Oalcenhead m d  t h e  lower p a r t s  o f  Pitgaveny, Spynie, 

Viresi.de and Findrassie.  T0ward.s the  eas te rn  end be'cween ICinneddar and 

Spynie a low i s l a n d  was a t  t h a t  time kiiorsn as Fowl Inch on account of the 

la rge  number of  water-bird.s which frequented it. 

numerous small green i s lands  o r  holmes were used f o r  grazing, c a t t l e  being 

A t  the  western end 

f e r r i e d  t o  then i n  t h e  summer, 

ed 2500 acres. In t h a t  year a new drainage scheme on e l a r g e r  sca le  nas 

s ta r ted .  A new and bigger canal wzs dug along the  l i n e  o f  the o l d  one, 

t o  j o i n  the Lossie, but  t h i s  time s l u i c e s  were i n s t a l l e d  t o  exclude t h e - ;  

t i d e .  

The scheine was highly successful and despi te  opposition (and some l i t i g a t i o n  

over l o s t  amenities) some 1000 acres  o f  land was exposed. Grant and 

Les l ie ' s  survey of 1798 p u t s  t h e  f igure  a t  1152 acres,  much of which, 

howevcr, would s t i l l  have had the appearance of' smainp. 

The t o t a l  area under mater probably exceed- 

A smaller d r a i n  l e d  soiiie o f  the  mater through ICinneddar t o  the  sea. 

About 1800 the  smaller Loch o f  Co-tts vas drained ni'ch good resu l t s ,  and 

the  marshy ground about Inchbroom, Leuchars and Innes w . a  g r e a t l y  inproved e 

Betneen 1808 and 1812, fol lorr i i ig  advice frou. Telford who was then working 

on the  construct ion of. the Caledonian Canal, a major canal, 7 miles i n  

length,  was dug through the  centre  of Loch Spynie. With various side- 

drains  t h e  c o s t  amounted . lo  over &12,000 bu'c t h i s  included l e g a l  expenses 

which were considerable owing 

c o s t s  and t h e  p a r t i t i o n i n g  o f  

between Elgin and Lossiemouth 

t h e  deepest p a r t s  of  

I n  1829 another 

took lowland hioray. 

t o  the numerous disputes  over shares  of 

the  reclaimed land. I n  1821 a new road 

vas b u i l t ,  running over-vv.hat had been one of 
.r 

the  loch. , -  

catastrophe, well-known as the "lioray floods" , over- 

An "unnatural" f a l l  of  rain i n  the h i l l s  t o  t h e  south 

r e s u l t e d  i n  the  Lossie r i s i n g  t o  an unprecedented height. 

i t s  banks, entered the loch by i t s  old course and swept everybhing before 

It broke through 



it, including t h e  s lu ices .  

most of t h e  good work not long coupleted. 

This l e t  t i d a l  vv.ater i n t o  t h e  canal, and undid 

The landowners nere  thoroilghly 

disheartened, t he  canal was neglected and sil'ced up and nuch of  -the reclaiiii- 

ed land once again reverted t o  marsh. Far ther  mest -the spa te  on the  r i v e r  

Finclhorn also caused grea-t des t ruc t ion ,  f looding an area of  20 square miles 

around Porres. 

4 

By I660  t h e  s i l t i n g  vp o f  t he  d re ins  and t h e  extended waters of the  

loch had become s o  serLou.s 'LhEt a. ciepuiation nas sen'c by t h e  p ropr i e to r s  

t o  inves-tigate o ther  drainege schemes. On i t s  recomaendation t h e  s l u l c e s  

vere replaced and 'che canai aid &rains re - leve l led  with coifiplete success. 

The loch nowadays extends t o  l i t t l e  over I 0 0  ac res  with q p r o x i n a t e l y  the  

same area  o f  marsh, but c a r e f u l  a t t e n t i o n  must be pa id  'GO t h e  maintenance 

o f  t he  dra ins  a s  t he re  i s  constant danger o f  s i l t i n g  and of  co l lapse  o f  

t he  snndy banlcs. 

see, breaking i n  from 'che viest be'cween Burghea.6 and Endhorn, and it i s  

indeed true t h a t  c o a s t a l  e ros ion  i s  f a i r l y  ac t ive  on that section. 

v i l l a g e  o f  Findhorn foraerl;. stood 2 mile t o  t h e  north-nest of i t s  present  

s i t e ,  on a low p l a i n  which extended eastrt.ards s o  t h a t  i'c was poss ib l e  t o  

xa lk  i n  a s t r a i g h t  l i n e  from there  t o  Burghead, 5 miles d i s t a n t .  

t he  seaO as it had been threa ten ing  t o  do, overnhehied the  v i l l a g e  and 

inundated much o f  the lov ly ing  ground. 

18 th  century some 4000 a x e s  cf land were sub~ierged. 'Lhe present  coest- 

l i n e  between Findhorn and Burghead i s  a wide cu-rving beach, 9 miles long, 

'where eroded banlcs o f  pea t  inay s t i l l  be seen a t  l o v  t i d e .  

Young suggested t h a t  t he re  n igh t  be a s  much r i s k  of t he  

The 

In 1701, 

It i s  e s t b s t e d  'chat during t h e  

_. 

? 

F 
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