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PREFACE 
THERE is a considerable literature of deerstalking and of 
the general morphology of the cervine family. This book 
does not attempt to overlap as such these aspects of the 
natural history of red deer. Readers may be referred to 
Scrope, Stuart, Millais, and Cameron, whose works are 
mentioned in the bibliography. The animal is presented 
here as a dynamic individual, as a member of a social 
group, and its behaviour is considered particularly in 
relation to the environment. 

My deep gratitude is due primarily to the Trustees of 
the late Lord Leverhulme and the Committee of the 
Leverhulme Research Fellowships. By the grant of a 

Fellowship in July 1933 I was enabled to do this piece of 
work, the scheme of which had lain in my mind for some 
years as a dream which was unlikely ever to come true. 
And then to my wife, who endured much for my comfort 
in the course of this work. 

I owe a great debt of thanks to Mrs. Alexander Mait- 
land, of Eilean Daraich, Dundonnell; the Right Honour- 
able the Marquis of Zetland, G.C.S.I., of Letterewe; 
Sir Alexander Gibb, G.B.E., C.B., F.R.S., of Gruinard; 
and Hugh Mackenzie, Esq., of Dundonnell, the owners 
of the deer forests over which I have worked. Their 
hospitality in giving free access and facilities will remain 
a pleasant memory for me. 

Those stalkers who have been for part or all the time 
concerned with these forests have given me freely of 
their knowledge, and I have valued the friendship they 
have extended -Messrs. Hector Morrison, Dundonnell ; 

Malcolm MacLennan and Donald MacDonald, Letter - 
ewe; Donald Ross and John Cameron, Gruinard; Aeneas 
Cameron, Robert Macdonald, and Walter Boa, Eilean 
Daraich. 

The beautiful map of the country was made by Mr. 
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Monro S. Orr, and I thank him for his kindness every 
time I look at the drawing. 

Finally, I am grateful to Mr. Charles Elton, Fellow of 
Corpus Christi' College, and Director of the Bureau of 
Animal Population, Oxford, who kindly read through the 
manuscript of this book before publication. 

F. F. D. 
DUNDONNELL, WESTER ROSS, N.B. 

June 1936. 
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CHAPTER I 

THE COUNTRY 

THE deer forests of Dundonnell, Gruinard, and Letterewe 
in Wester Ross form the north -western corner of the 
largest continuous tract of forest ground in Scotland, that 
which stretches northward from the foot of the Great Glen. 
The parts of these forests which form the subject of this 
chapter cover an area of about eighty square miles, or 
fifty -two thousand acres, of this mountainous country. 
This area is uninhabited except on its northern edge, and 
there the people are few. 

The central mountainous mass of An Teallach domi- 
nates the country -side, and this range of Torridonian 
Sandstone is considered the wildest on the Scottish main- 
land. Glaciers of an earlier age have gouged out deep 
corries, scored the hill -sides in slanting fashion, and 
left moraines of worn boulders below the conies' lips. 
These peaks rise sharply from almost sea - 
level to over 3,000 feet on the western side and then fall 
precipitously to their corries at 1,75o feet on the east. 
'S Bidein a' Ghlas Thuill reaches 3,483 feet at the head 
of the Glas Thuill corrie. Sgurr Fiona (rightly Sgurr 
Fheoin), 3,474 feet, falls almost sheer, and with the preci- 
pices of Sail Liath, 3,15o feet, bounds the Toll Lochan 
corrie. Sail Liath and two other outliers of the group, 
Glas Mheall Mor and Glas Mheall Beag, are capped with 
grey quartzite boulders. A sparse vegetation of alpine poa- 
grass, fine -leaved sheep's fescue, alpine tufted hair -grass, 
stonecrops, and Rhacomitrium moss clings on the cyclopean 
terraces of the Torridonian Sandstone, but on the quartzite 
caps there are acres without a plant. Rhacomitrium moss 
grows in patches here and there where the stones lie fist - 
size for a space. Yet it is on these high barren slopes that 
the few snow buntings stay for the summer and nest 
among the _larger boulders. The ptarmigan is about the 
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2 THE RED DEER 

tops also, preferring the gravelly sandstone to the shiny 
quartzite, but its numbers are kept low by the golden 
eagle, which hunts there each day. 

The cornes immediately below the Torridonian peaks 
are as dry as may be in a rain -washed place and free of 
peat. The alpine herbage is sweeter than that of the peat, 
and the mountain juniper grows tortuously and in poverty, 
flat to the gravel. (That adjective of common usage - 
`sweet'- applied to herbage signifies a fair content of 
mineral salts, desirable in the food of herbivorous animals. 
'Sour' herbage, such as grows on waterlogged peat, is 
minerally deficient, and consequently low in proteins.) 
In the Glas Thuill springs of water rise from the hill face, 
and their track is green till they join in a sandy- floored 
burn of crystal clearness, unsullied as yet by the acid of 
the peat. The grazing faces of the Glas Thuill and Toll 
Lochan cornes are the summer haunts of deer and a few 
feral goats, but in winter, when the snow lies above the 
1,700 -feet contour and sometimes below it, the cornes 
seem empty of life. But they are not empty, for as 
I stand on the shores of the deep Toll Lochan below the 
buttress cliffs of Sail Liath on a cheerless February day 
of scudding mist and wet snow, a skirling flock of field - 
fares may pass overhead, and on the sand at the lochan's 
edge a dipper sings his small sweet song -and the day 
is changed. 

The wind plays queer tricks in these cornes, especially 
in that of the Toll Lochan. If a south or south -west wind 
is blowing hard, the waves on the Toll Lochan will be 
beating with considerable force against the buttress cliffs 
at the western end, and the observer, looking up, sees the 
clouds flying fast in almost the opposite direction. Water- 
spouts disport themselves across the shallow eastern end 
of the lochan. This whipping -in of the wind into these 
cornes is in accordance with aerodynamical expectations, 
but on such a scale it is remarkable. When an east or 
north wind blows into the conies, it finds no gentle slope 
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to deflect it upwards. The cliffs receive the full blast and 
there is again a reversal of direction and a turbulence of 
currents at the head of the corrie. It is difficult and almost 
impossible to stalk deer there if the wind is strong. A 
snowstorm demonstrates the air movements faithfully and 
in the Toll Lochan corrie provides a very fine spectacle. 
These remarks apply in a slightly lesser degree to the 
eastern corrie of Beinn Dearg Mhor. 

The waters of the Toll Lochan and Glas Thuill corries 
fall into Coir' a' Ghiubhsachain and join to form the 
Garbh Allt, a boisterous torrent of many deep falls which 
runs into the Dundonnell River. Coir' a' Ghiubhsachain 
is a desolate place, sandstone -shelved on the Teallach side 
and bounded to the south -east by quartzite cliffs up to 
25o feet in height. The floor of the corrie is rockstrewn, 
and the shallow wet peat bogs along the course of the burn 
hold the trunks and roots of primeval pine- trees. These, 
probably, are the origin of its name rather than living 
trees, of which the place is devoid except for a dwarf 
rowan growing from the fissures here and there. Deer do 
not like the continually wet, waterlogged wastes of Coir' 
a' Ghiubhsachain, yet the corrie is a link between winter 
and summer grazings, and they make for its difficult 
ground when disturbed on Cam na Carnach. Grass is 
scarce in this corrie, for apart from the sheer poorness of 
the ground, half the area or more is bare rock. Banks of 
heather grow well at the foot of the quartzite cliffs, but 
for far on each side of the burns the vegetation is of bog 
cotton and other sedges, some sphagnum moss, lichens, 
and bog asphodel. The wet bogs of all this country are 
starred golden with the asphodel in late June and July, 
and in September and early October its red head of seed - 
pods brightens the cloak of withering sedge. Later they 
bleach, but endure as hard -bitten relics of summer, stand- 
ing stiff and white on a winter's day. 

Stretching southwards from the head of Coir' a' 
Ghiubhsachain is an area of quartzite slabs, and the same 
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THE COUNTRY 5 

formation falls eastwards into Gleann Chaorachain from 
the corrie's cliffs. Quartzite slabs, which are not loose 
boulders but bedded rock, give a poor hold to herbage, 
especially if they are well slanted. The rock is hard and 
shiny and no foot is safe on it. Weather, peat acid, and 
plant roots do not disintegrate it appreciably, and the thin 
covering of wet peat sloughs away in patches where there 
is no obstacle. The quartzite ground is always wet because 
the rock admits no moisture, and perhaps for this reason 
the palmated newt is common in the pools dammed by 
the peat on the shelving rock. Near the southern boundary 
of the Gleann Chaorachain quartzite is a sharp fault giving 
a sheer cliff of from thirty to eighty feet, running over 
into Coir' a' Ghiubhsachain as a gully and forming a 
narrow pass. The fault is pierced by a deer path, as all 
such places are where there is a break giving foothold, but 
the cliff fashions a territorial boundary for two groups of 
deer, and for this reason I shall have cause to mention it 
again. The herbage of the quartzite slabs is poor in 
itself, and this geological formation is inhospitable to man 
and beast wherever it appears. Red deer hinds will not 
make their home on it, and on its passage through this 
country it holds no human habitation. 

Cam na Carnach is a different place, of green banks and 
hollows and ample shelter from all winds. It is the only 
part of my beat composed of the undifferentiated eastern 
schist -a formation closely stratified and containing more 
alumina than the neighbouring rocks. It is more easily 
crumbled into soil by the constant action of weather and 
growing plants. The Cam is a cheerful place of grass, 
birch and alder trees, and good heather. The sward is 
made bright in spring with primroses and milkwort, and 
later with tormentil and heath bedstraw. Rabbits are 
plentiful, in spring and summer it is beloved of wheatears, 
ring ouzels, and cuckoos ; and the robin and wren, the 
rock and meadow pipits live there the year round. On the 
north - eastern slope, called Achachie, `the field of little 
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fields', are the grass- covered foundations of summer 
shielings, dwellings disused beyond the memory of living 
men. Cam na Carnach is the home of hinds, a place 
rarely free of deer for long. The burn which bounds the 
north -western edge of the Cam is also the meeting -place 
of the quartzite and eastern schist formations. The 
division is vividly sharp when spring breaks on the country 
-a chequer -board of light -grey rock and brown herbage 
on the one hand, a steep green sward with its teeming life 
on the other. 

Gleann Chaorachain and the strath of Dundonnell are 
unusually well wooded, primitive birch scrub and alder 
for the most part, with a few sallow, gean, and crab -apple 
trees. There are large numbers of planted trees round the 
cultivated land of the strath -oak, ash, beech, chestnut, 
lime, larch, and pine -and furze and bog myrtle are thick 
among the moorland herbage. In June the ground is 
scattered with rosettes of sundew and butterwort, and the 
air is bright with dragon -flies of many colours. The fauna 
of the glen is varied and numerous. Buzzards and kestrels 
live in the wooded cliffs unmolested, and the wild cat has 
a stronghold among the fallen rocks. The red squirrel is 
common and makes his rounds in season of the trees' 
fruits. The squirrels are more tame here than I have 
found them elsewhere and a source of pleasure to the few 
of us who live in the strath. Rabbits are too plentiful, and 
there are hedgehogs, moles, field and bank voles, and 
long -tailed field -mice, all busy in their season among the 
leaf -mould, moss, and tree -roots. Roe deer are in the 
woods -shy, elfin creatures -and each year otters try to 
establish themselves on the river. In spring there is a 
migrant surge of willow -wrens and redstarts, and flocks 
of tits, fieldfares, redwings, and blackbirds come for the 
winter. There are no adders here, but plenty of common 
lizards. This strath is the refuge of many deer in times 
of heavy snow. The nearness of the western sea makes this 
part of the Highlands a paradoxical country, for on a New 
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Year's Day when the hills were bare and An Teallach a 
white, ice -bound peak, I have found a primrose blooming 
in the shelter of the rocks and dead fern by my house in 
the glen, and all through the hard winter of 1935 -6 a few 
plants of herb Robert bloomed continuously among these 
same rocks. By the end of March 1935 the frogs were 
croaking happily in many a peaty dub, as high even as the 
floor of the Glas Thuill. I pitied them, for at that time 
there should be no spring song in the Highlands. My fears 
were justified in May, when frost and snow descended 
on the country. The thaw came soon and there were 
thousands of dead frogs in the pools. By the outstretched 
position of the arms it was apparent that most of them 
were females. Only the few had their hands clasped. It 
was remarkable how soon their carcasses disappeared. 
On one occasion I saw a stag wading in a shallow dub and 
eating them. The stag, craving minerals when growing 
his new antlers, becomes quite resourceful in trying to 
satisfy his appetite for lime, and ready to become carni- 
vorous for the moment. 

There are several hundred acres of pine wood on the 
south side of the glen, and the last few trees reach up to 
the thousand -foot contour. The trees were planted nearly 
a hundred years ago, but the wet troughs of peat have 
killed many of them and only those on the drier knolls 
and braes have thriven. The wood is a rough stretch of 
clumps of pines reminding me of those few areas of the 
ancient Caledonian Forest which still survive, but the 
pines are peaked and not round- or flat -topped like the 
old trees of the country; and there is no wealth of juniper 
and blaeberry below them as in Rothiemurchus. The 
wood holds its group of red deer and a few roe deer as 
well. The trees are constantly worked over by coal -tits 
and gold- crested wrens, and in 1934 I saw a pair of 
crested tits here, immigrants to the west perhaps from the 
Moray Firth country, over the bleak pass of the Dirie 
Mor. The slopes of An Teallach are steep and extremely 
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rough between the pine wood and the head of Little Loch 
Broom and below Coir' a' Mhuillin. Terraces and cliffs 
of the Torridonian crop up irregularly, and the burn 
from the corrie falls deep through a cleft like most of its 
kind on these sandstone faces. These small and noisy 
waters attract the grey wagtail in summer, and the pale 
golden flash of the active birds adds to the vivid quality 
of the northern summer. 

Northwards from An Teallach, beyond Con' a' Mhuil- 
lin, lies a high plateau, 2,250 -2,500 feet, free of peat and 
pleasantly undulating after the difficult ground of the 
mountain. Small flat stones lie edge to edge over almost 
all this curious place, natural crazy -paving in the garden 
of Boreas. Thrift, stonecrops, and lichens grow in the 
chinks, and there is no grass or moss except here and 
there where sand has collected in low dunes and shallow 
depressions. The plateau is waterless and dry in a dry 
time. The mountain hare is a species which fluctuates 
sharply in numbers, and during the time of my work here 
they have been at their lowest. I have seen only two of 
these animals in two years, each time on this high plateau 
of Meall Bhuidhe, where there is no cover and the barest 
of herbage. 

The western slopes of Meall Bhuidhe and the rocky 
promontory of Sgurr Ruadh, the farthest outlier of the 
Teallach massif, form the sides of Coire Mor an Teallaich, 
an immense hollow, thinly clad by alps of Rhacomitrium, 
fine -leaved sheep's fescue, and typical alpine herbage. 
The upper reaches are free of peat, but below Lochan 
Ruadh and its red sandy shores is a great waste of peat 
hags and rubble from dead moraines. There are no trees, 
bushes, or brackens in this weather -ridden place until the 
lip of the corrie is passed, where the Alit Airdeasaidh falls 
roaring through its deep cleft in a succession of cascades 
to the sea. The grey fox of the Scottish Highlands and 
the wild cat live on Sgurr Ruadh and in Coire Mor, the 
eagles hunt over it regularly, and it is summer ground for 
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the deer. On the shortest day of 1934, when the sun 
shone its full span, deer were grazing in multitudes on 
the corrie's sides and on the mossy stones about the tops. 
I saw a pair of dippers playing in the still water of Lochan 
Ruadh. They went through a dance of many curtsies on 
the sand and sang their little song. Coire Mor has a trace 
of summer kindness left in December, but in March and 
April the place is stark and snowbound. 

Across the Alit Airdeasaidh is the triangular range of 
Sail Mhor, Ruigh Mheallan, and Sail Bheag. These hills 
form the boundary of the Torridonian Sandstone at the 
foot of their slopes on Lochan Gaineamhaich. The Coire 
Mor side carries a thin covering of poor heather, the more 
gentle north -western face is wet and covered with sedges 
and bents, but Sail Mhor itself is a very poor brashy hill, 
not frequented by the deer. Sail Mhor is an outstanding 
landmark, varying in its shapes when seen from different 
points of the compass. Looking towards the hill from the 
ridge of Sail Bheag it appears to be the upper half of an 
immense sphere, and the outline is regular enough to give 
the illusion of the sphere being completed out of sight. 
From the north it is an ugly peaked mountain with preci- 
pices falling steeply to the sea, and from the south -west 
it is a pleasant cone -shaped hill of fine lines. 

South of An Teallach is Strath na Sheallag, the wide 
confluence of two glens and their rivers at the head of 
Loch na Sheallag. The strath is an impressive place, 
flanked by the shapely peaks of Beinn Dearg, Beinn a' 
Chlaidhemh, and An Teallach. It is integral in the lives 
of the deer that roam again over a glen that has a long 
human history now almost lost. Strath na Sheallag- 
Strath na Sealga, `the glen of the hunter' ; Shenavall- 
Seana bhaile, `the old town' ; Larachantivore- Larach an 
Tigh Mhor, `the foundations of the big house': the names 
stand for a past age, with a few old men's stories. I am not 
the only man whose imagination has been raised to a state 
of sensibility by a first glimpse of Strath na Sheallag, 
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coming over the unmarked track from Cam na Carnach. 
Men and animals love this remote strath, the deer linger 
on the bog between the rivers till late in June, the snipe 
drums high above the bog in the early mornings then, 
Highland cattle come up from Gruinard, and Highland 
ponies will gather there in May from a range of twelve or 
fifteen miles if the chance occurs. What are the reasons 
for the charm some places have for beasts and men? 
Shelter and a fresh bite are not a sufficient explanation. 
I return to the question again later, but with no full and 
satisfactory answer. In times of heavy snow there may 
be as many as six or seven hundred deer in the strath, for 
they come in there from many places outside my beat. 

The south -western face of An Teallach, which drops 
over 3,000 feet to Loch na Sheallag, is more rock than 
grazing and is hard -weathered. It has only one corrie, 
Coir' a' Ghamhna, which may hold fifty stags one 
summer's day and none the next. Obviously a steep face 
of this kind has not the holding power for deer that have 
places like Coire Mor and the Toll Lochan corrie. This 
ground is grazed by stags only, and they leave it for the 
strath in bad weather. The lie of the land affects -to 
borrow Durkheim's phrase -the social morphology of the 
herds, a subject which will call for fuller treatment in the 
chapter on territory. 

The south -western side of Strath na Sheallag is flanked 
by Beinn Dearg Mhor, a mountain which stands alone 
for beauty of outline in this country -side. It is of the same 
formation as An Teallach, laid and weathered into similar 
shape, but Beinn Dearg is of lesser bulk and height, 
standing in a fine isolation and wholly within the field 
of the eye from across the strath. Its symmetry is almost 
perfect thus seen from the slopes of Sail Liath. The 
grazing on Beinn Dearg is much better than on An Teal - 
lach, and it holds a greater stable population of deer. 
Heather, grasses, and sedges are stronger and closer, but 
there is no change of species. Although on Beinn Dearg 
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the rainfall is as high as and possibly higher than on An 
Teallach, the ground is drier because the slopes have good 
drainage gullies, and on the north and north -east are not 
terraced so markedly as those of An Teallach. Beinn 
Dearg Mhor and Beinn Dearg Bheag are outposts of the 
Torridonian Sandstone alongside an area of the archaic 
Lewisian Gneiss. It is when Beinn Dearg, An Teallach, 
and Sgurr Fheoin are seen from the grey country of the 
gneiss in the afternoon sun that their names take on their 
full significance ; then they are red indeed -red as the 
hearth -red as wine. When the snow is down, an east 
wind blowing hard, the sky leaden, and the tops partly 
hidden, Beinn Dearg and An Teallach roar to one another 
from the unapproachable country of their summits. J do 
not know what causes this deep song in the high hills 
during the weather I have outlined. It cannot be explained 
away purely on the basis of wind and rock surfaces, for the 
roaring should be heard then under other sets of condi- 
tions which included high wind. I am inclined to place 
this roaring same category of sounds as the pheno- 
menon of the singing sands. 

The sharp demarcation at about 1,700 feet and between 
the dry porous upper faces of the Torridonian Sandstone 
and the exceedingly wet lower slopes has a far -reaching 
effect on the herbage and on the winter snow -line, and 
indirectly therefore on the movements of the deer. These 
lower slopes are terraced along the contours, drainage 
lines become devious and obscured, and shallow troughs 
of waterlogged peat are formed on these horizontal 
terraces. They never become dry even in summer, and 
in wet weather it is impossible to get about dry shod. 
Here the white heads of the bog cotton bob cheerily in 
the wind of a June day. Conditions on the area of the 
Lewisian Gneiss, which stretches northward from the 
feet of Beinn Dearg, Sgurr Ruadh, and Sail Mhor to the 
sea of Gruinard Bay, are quite different; that country 
seems another world. 
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The Lewisian Gneiss, the oldest rock in Scotland, is 
hard and unyielding. It forms the rugged coast of 
Gruinard Bay, reaching a height there near Gruinard 
House of 619 feet in Cam na h' Aire. This dome of 
archaean rock is typical of many as rugged and much 
higher inland, for the heights of the gneiss hills, rocky 
and round -topped, increase farther from the sea until an 
ultimate height is reached in A' Mhaighdean, 2,85o feet, 
ten miles away as the crow flies, and off my beat. The 
country of the gneiss is a maze of small hills, deep little 
winding glens, and many small lochans -a turmoil of 
rock and bog on which the glaciers have left only their 
scars and rounded boulders of Torridonian Sandstone 
lying like resting deer on the tops. Man has barely 
scratched his impression. 

Herbage on this ground is more grass than heather - 
bents and sweet vernal with moss and lichen running 
through it all -yet on the islands in the lochans and here 
and there on a dry rock face there is a flourish of heather 
and blaeberry, with a rowan or a stunted poplar struggling 
for a living. I have considered the presence of these 
poplars, old beyond the life of their kind and mere bushes 
growing where the deer cannot reach them. Even here 
they do not grow unhindered, for I have seen the few 
leaves stripped by puss -moth caterpillars. The poplars 
are isolated, one to a square mile perhaps, relics of a 
golden age of pine forest and softwood scrub. On large 
areas of the gneiss they alone remain, with a still more 
occasional pine. 

The lochans on the gneiss formation are peat -laden, the 
smaller ones are often not more than three feet deep 
between the surface and the peat, but the depth of soft 
peat beneath must be great. The deer avoid these lochans 
for the death traps they are to an unwary beast. But where 
a lochan has even a short stretch of sandy shore, like 
Lochan Gaineamhaich, the head of Loch Ghiubhsachain, 
and Loch a' Mhadaidh Mor, the deer come there to play, 
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wading in the shallows, rolling and scampering along the 
sand in abandon. The dark lochans of the gneiss grow 
mare's -tail, water -lilies, and other aquatic plants, and are 
often full of small trout. The black- throated diver nests 
here, the goosander fishes at remarkable speed, whooper 
swans spend the winter feeding on the under -water vegeta- 
tion, and in summer there are two pairs of greenshanks 
on this ground for every one on the Torridonian. Many 
and happy are the days and nights I have spent on this 
ground. How often have I been wakened at dawn in May 
and June by the piping of the ring ouzel, the harbinger 
of each new day! 

The lower and north -western part of Gruinard Forest 
is on the gneiss, the two main hills being Cam nam 
Buailtean and Cam na Beiste, separated by the flat bog 
of the Alit Creag Odhar. Across the Gruinard River as 
far as the Little Gruinard River, which is my boundary, 
the gneiss becomes still more broken and landmarks are 
few until the wild glen of the Uisge Toll a' Mhadaidh is 
reached. On the one side are the three rock masses of 
Creag -mheall Beag, Creag -mheall Meadhonach, and 
Creag -mheall Mor, with passes between. Beinn a' Chais- 
gein Beag is on the other side. The north- eastern face of 
this hill overlooking the glen is a mass of fallen rocks of 
great size, but the head of the hollow in the hill is smooth. 
The western face, sloping gently to the Fionn Loch, is well 
covered with grass and heather, and this hill is a favourite 
haunt of deer in winter and summer. Its hinds are the 
largest of any on my beat, and the stags cast their antlers 
early in the season. At the head of the Uisge Toll a' 
Mhadaidh is the lonely loch of the same name, bounded 
to the south and west by louring cliffs of gneiss. The loch 
lies within the sanctuary of Letterewe Forest and is 
rarely visited. Deer are more numerous round here than 
elsewhere on this ground. 

Climbing from Loch Toll a' Mhadaidh round the 
isolated Lochan a' Bearta, Caiseamheall is reached, the 
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steep rampart of the gneiss against the Torridonian. 
Beinn Dearg Mhor comes red to the eye, and the gneiss 
piles itself like a grey wave against Beinn Dearg Bheag. 
Strath Beinn Dearg, remote and deer -haunted, lies below, 
with Loch Beinn Dearg and Loch Ghiubhsachain at head 
and foot. In June the glen is fragrant with wild thyme. 
The hills rise so steeply from the shores of Loch Beinn 
Dearg that two men, one on either side, can talk to each 
other without great effort on a still night. One evening 
in early May I was fishing for my breakfast here after the 
sun had fallen. The country was still. A pair of black - 
throated divers were resting on the water a hundred yards 
away, unafraid of me. Then they rose to go back to their 
nesting loch, and the acoustic quality of the place enabled 
me to hear the sound of their movements, amplified but 
clean -cut. The wings beat on the water sharply for 'seventy 
yards until they were in the air. Their streamlined shapes 
circled the loch three times, making height, and their 
wings whistled loud in short staccato rhythm. The silence 
followed. When a hind barks here, the deer of two hills 
are alert. 

The herbage floor of the gneiss is similar whether at 
500 or 2,000 feet. The water is caught up in small pools 
amongst the rock and peat of the rounded summits which 
contrast so sharply with the spires of the Torridonian. 
Apart from wind and temperature, the conditions for 
plant growth at these different heights vary little. Deer 
may be found high in winter and summer, and the snow - 
line is not one of sharp demarcation. On the top of 
Caiseamheall at over 2,000 feet I have found a pool in the 
peat containing palmated newts, a water -beetle larva like 
a water scorpion, and its long -oared parent too. This 
would never happen on the Torridonian. Bogwood is 
plentiful on the gneiss, especially in the glens. The peat 
has fallen away from a long trunk of it near the summit 
of Cam nam Buailtean, and there are many roots of bog - 
wood as high as on Caiseamheall and round Lochan a' 
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Bearta. The wide forests of which the bog fir is the 
remnant followed the last glacial period, themselves 
succumbing to the sphagnum growth of a pluvial period. 
This moss formed the recent peat which is now showing 
early signs of decay. 

The country and the weather are an indivisible whole. 
The weather helps to fashion the country and its life, and 
the country influences the weather. In this chapter I give 
only a general outline of its course. Details of temperature, 
humidity, and wind, with their effects on the behaviour 
of the deer, come later. Changeability is the weather's 
main characteristic in the West Highlands, together with 
the general high humidity. This north -west coast is 
the principal storm track of the British Isles, and there 
are more thunderstorms in winter, associated with heavy 
hail showers, than there are in summer. The name of An 
Teallach, `the hearth' or `the forge', is thought by some 
to refer to the lightning which plays round the mountain 
during these storms. Wind is mainly from the south- 
west ; there is often much bad north -west weather in 
April and the back end of the year, and the steady south 
wind which blows in the early months of the year is cold 
after its passage over the snow -capped plateau of the 
Central Highlands. The mean temperature throughout 
the year follows a smooth and almost symmetrical modal 
curve from about 38° F. in January to 55 -56° F. in July, 
and back to 38° F. again in December. The maximum 
shade temperature I have recorded at Brae House has 
been 93° F. and the minimum 18° F. Sunshine shows a 
peaked mode of five and a half hours a day average in 
May -June, down to less than an hour in January and 
December. The sunshine has an intense quality, however, 
and the sun of June can produce a deeper tan here than 
in the Lowlands. 

Rainfall is an important factor in this country's weather 
and its vagaries are interesting. There are comparatively 
few days in the year without rain, and yet how rare are 
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the days of steady, continual, windless rain! It comes in 
boisterous showers or as soft mist round the tops, and if 
there is rain for several days without ceasing, wild weather 
accompanies it and the monotony is relieved. The rainfall 
varies widely in amount from place to place within a 
radius of a few miles. At Brae House, on the northern side 
of the Dundonnell strath, the rainfall has been 72 inches 
in the year, but there is much more across the glen. 
Mr. Donald MacDonald kept a gauge for me through a 
year at Larachantivore in Strath na Sheallag, where the 
fall was ioo inches. About 65 inches are recorded at 
Gruinard on the sea coast; and Ullapool, a few miles away 
on Loch Broom, has an annual average of only 38 inches. 
The distribution of rainfall through the months of the 
year follows the somewhat irregular curve for the rest of 
western Britain. October, January, and February normally 
give the highest figures ; and March, June, and part of 
November are the dry months. The rain and snow, when 
they come, tend to travel about in patches. I have lain 
on a hill -side in sunshine watching half a dozen showers 
seeking their way in and out of the mountains. And from 
Sail Liath I have seen the hail and snow showers ad- 
vancing slowly and silently up Strath na Sheallag in grey, 
crescented columns, imperturbable and inexorable. Once 
I saw an eagle soaring in the van of one of these storms 
with a fine contempt. Perhaps she rose above it as it broke 
in a swirl round me and other earth -bound creatures, for 
she was still resting on the air above Beinn Dearg when 
the squall had passed on up Gleann an Nid. The play 
of rain and storm in this country makes for its changing 
beauty of light and shade. Each day, through every 
season, is a pageant of colour, whether the crystal hard 
light of sunshine on the rocks and water after rain, or the 
vivid shimmering greens and blues of summer. There is 
a gold in September which is of the sunshine itself as 
well as in the dying leaf. There are velvet textures in the 
browns of bracken and sedge and the purple of leafless 
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birches when, on a winter's afternoon, the air is clear and 
still under a low mist, each twig bejewelled by hanging 
drops. Few days are all grey and colourless. August is 
the most unpleasant month of the Highland year, with 
much rain, hot nights, and little wind ; mist is a hindrance 
throughout the month, and telescopes and binoculars give 
a dim field. Sometimes in winter after a good spell of 
weather there will be a day of biting cold and strong 
south wind under a dark sky, which presages storms to 
come. The deer are irritable and restless, and the irritabi- 
lity extends to the human observer. How welcome then 
is a shelter behind a rock until the cold drives to action 
once more! 

Atmospheric relative humidity is usually high, and 
variable from minute to minute. In dry, warm weather it 
may fall well below 5o per cent., and in March, when a 
steady but slight east wind blows and the skies are clear, 
it is down to 20 per cent. Then the dry sedge sings in the 
breeze and it is crisp underfoot. Cold, wet weather with 
the usual wind seems very cold here, but actually the 
winters are mild. Snow does not come down to the sea's 
edge more than once or twice in the year and then 
usually to disappear in a few hours, or at longest a day 
or two. Fourteen degrees of frost have been the most 
I have recorded at Brae House. In December 1935 
there was a continuous period of three weeks of frost on 
a light snow. It went hard with the deer. Heavy snow 
may come as the culmination of wild weather in early 
November or early April, and fine settled weather with 
good frosts follows for a few days. Travel on the hill is 
impossible until the snow freezes hard, but unlike the 
Central Highland districts, the snow does not often freeze 
hard enough to carry a man until the 1,75o -foot level is 
reached. The deer are in similar straits, and their journeys 
of several miles over frozen snow which may be traced in 
forests farther inland are consequently uncommon in the 
western forests. When, however, the surface is good for 
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a day or two, men and animals find joy in movement and 
the cold is not felt by them in the dry, still atmosphere. 
Thaws are apt to be sudden, and then irritability becomes 
apparent in the herds. A sudden and complete thaw is 
welcome to man and beast, but a cold thaw causes much 
discomfort. 

Daily maximum and minimum temperatures vary most 
widely in May and June, with what effects on the move- 
ments of the deer will be recorded later. In August and 
early September there is often morning mist in the glens 
away from the sea, and the hill -tops stand out in the clear 
air above for an hour or two as blue islands in a white and 
silent sea. At such times the early morning is the best 
hour of the day, and the hill -top the best place. Then the 
temperature on the hills is higher during the night than 
it is below. There is a period of little change between day 
and night temperatures during November when the deer 
go high. 

All these conditions are reflected in the movements of 
deer to a greater or lesser extent, until the close observer 
may be able either to predict the coming weather from 
them or, conversely, to know where the deer will be from 
the course of the weather. The surer course is to forecast 
the weather from the doings of the animals. 

Here and there in this chapter I have allowed myself 
to depart from purely objective description of the country; 
usually where my impressions have been particularly 
vivid, as for example in Strath na Sheallag. I yield again 
now at the conclusion of this chapter to the same tempta- 
tion. Individual hills and glens have their own characters, 
and rivers achieve almost a personality in the imagination. 
I think the area of the gneiss in its aloofness and lack of 
outstanding landmarks has made the deepest impression. 
Nowhere have I felt more the ephemeral nature of indi- 
vidual man than after spending some days alone in this 
grey, broken country. I have lain sometimes on the 
western slopes of Beinn a' Chaisgein Beag, `the hill of 
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cheese', which are rich and pleasant and where, doubtless, 
man's animals have grazed in past times. The burns fall 
to the waters of the Fionn Loch, gleaming as white as its 
name in the June sun, and there are traces of the dwellings 
of men. I have heard the singing of women's voices and 
the laughter of little children in this place. Perhaps the 
play of wind and falling water made these sounds -I 
neither know nor care -I was content to listen in the 
beauty of the moment. 

These strange qualities of this part of the country, 
inviting or repelling, are real to men. Under Beinn a' 
Chaisgein Beag on the shores of the Fionn Loch they are 
happy, but at the head of Uisge Toll a' Mhadaidh the 
scene has changed. The cliffs fall steep to the loch and 
the ground about is as rough as could be with fallen rocks, 
deep peat hags, and heaped moraines. I have found it a 
strange place, and the same thought has been murmured 
to me by some of the few men of the country who have 
been there. These sensations may be caused through the 

masses and planes and 
relation to the course of the sun, as well as by the huge 
rock surfaces devoid of vegetation. There are many such 
places in the Scottish Highlands where seasoned men - 
myself too -have had to move out at nightfall. The 
sensation is not fear, for intimate knowledge of the place 
disposes of that ; but there is discomfort sufficient to make 
a man move. These problems of the character of indi- 
vidual places must remain. 

The country as a whole has a joyful quality, and the 
constant change of lights an .d shades to which I have 
referred are stimulating to the seeing eye. I have not 
fought the country these two years but have let it be my 
foster -mother. Her discipline has been stern but her 
smile is never far away. 



CHAPTER II 

TECHNIQUE AND PERSONAL REACTIONS 

Equipment 
WORK of the nature described in this book calls for good 
and carefully chosen equipment. The person has to be 
clothed in such a manner that he will not clash with the 
landscape. Lovat and cnotal mixtures of Harris tweed 
fill this need. Khaki handkerchiefs were chosen in pre- 
ference to white ones, and plenty of them carried, for the 
nose runs more than normally when moving about on the 
hill. As long periods have to be spent lying on the ground, 
often during inclement weather, some form of windproof 
clothing is very helpful. I had made a suit of Grenfell 
cloth, double thickness, fashioned on the pattern of the 
porters' suits in Everest expeditions. The trousers and 
hooded tunic have no open seams, and as the tunic can 
be pushed inside the trousers, and the whole suits weighs 
only 4 lb., I was lightly clad and without any ragged ends 
such as ordinary suits make. The colour is olive and fits 
in well with the herbage floor. It is absolutely windproof. 
An observer gets wet through inevitably in this kind of 
work and that has to be endured. Waterproofs should be 
avoided completely. The Grenfell suit has one serious 
disadvantage for me. The material, which is a finely 
woven cotton twill, makes a swishing sound when drawn 
against itself or against the herbage, and the deer hear it. 
Harris tweed is almost silent. Heavy shoes and thick 
woollen stockings (hand- knitted) are necessary for long 
journeys, and I had the insteps of my shoes fitted with 
Tricouni nails. These allow one to cross the burns more 
easily, for a leap from rock to rock can be made with more 
assurance. The little hard teeth of steel bite on to the 
rock most efficiently. 

Messrs. Thomas Black & Sons, of Greenock, made me 
a light tent, 9 ft. 9 in. by 5 ft. 6 in., in olive -green material. 
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It weighed less than i4 lb. together with a large ground- 
sheet and it stood up to very bad weather. From a short 
distance away it was almost invisible, and the deer have 
come to graze within two hundred yards of it unheeding. 

The best of telescopes only are good enough. Mine is 
by Ross, 2 -inch objective, x 2o. This glass gives a large, 
well -lighted field and the images are dead sharp. A 
higher -powered glass than this is a doubtful advantage in 
the Highlands, for the light is often bad and a high power 
gives a misty field and an indistinct image. My glass is 
in aluminium, very light and handy, and carefully used 
by one man this material is entirely satisfactory for the 
hard, all- the -year -round work I have given it. I carried 
also a pair of Voigtlander 32 mm. x 8 binoculars for short 
distance and quick observation. This particular pair of 
glasses was the envy of the country -side and I would not 
be without them, although at one time I was rather con- 
temptuous of binoculars. These glasses, which give a fine 
stereoscopic field, are useful for scanning ground roughly 
at a distance or very carefully near at hand. An observer 
of deer or similar animals should not fall into the error of 
thinking that ground can be thoroughly scanned through 
binoculars. The field looks good but the eye misses many 
animals. The telescope only should be used for this 
purpose, the ground being covered inch by inch. 

My camera is a Leica, and with its range of lenses, 
automatic focusing, and small size it seems to me there 
is no better instrument for this type of work. You cannot 
carry a large camera many miles on the hill, and certainly 
it is impossible to stalk with anything large and box -like. 
All the photographs in this book were taken with the 
Leica. Photography of deer on Highland hills has been 
a great disappointment. The animals blend so perfectly 
into the background that the monochrome print shows 
no contrast. Even with a 13.5 cm. long- distance lens a 
photograph is not satisfactory taken at beyond fifty yards' 
range. Too much stalking to that distance frightens the 
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deer and upsets the main course of work and behaviour. 
My aim was always to stalk away from the deer as well 
as up to them, so that they should not be disturbed. The 
backward trip is much the harder. The quality of light 
for photography of the deer is often so poor that I have 
had almost clear films (Agfa Super- Panchromatic) using 
z /zoth second exposure at a stop of f. 4.5 -and this near 
midday. 

Stalking 
The first necessity is to become familiar with the ground, 

a task which takes time. Management of the wind when 
approaching deer is of very great importance and links 
up with intimate knowledge of the country. The `carry' 
of the wind as seen by the passage of clouds over the sky 
is not always the direction it will be taking in the conies. 
Indeed, it may be the opposite. These conditions have 
to be remembered, but there are means of estimating 
wind in places ahead by watching through the glass the 
herbage bending, the way in which the hair of the deer's 
coats is blown, and the flight of birds. In sunny weather 
there is not only oneself to keep out of sight but the 
shadow too, and this can be an awkward appendage. Light 
is of great importance in stalking. If the sun is not shining 
and the light is diffuse, the hazards may be considered 
equal, but bright sunshine -especially after rain when 
there is some cloud about -can weight the chances. This 
sun behind you makes stalking easy ; but if in front, 
approach may be impossible. The advantages are with 
the deer, and the sharp lights and shades usually prevent 
the observer from seeing all the deer which are on the 
ground ahead. It is most important that each new bit of 
ground coming within the field of the eye should be 
scanned with the glass before moving on. Single animals 
have a disconcerting habit of grazing apart from the main 
body of the herd, and if these are startled the stalk is 
finished. 
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It is worth while getting to know a fair number of 
points of vantage from which a large area of ground can 
be scanned. Long periods are spent in these places 
watching the day -to -day movements of the deer, and an 
idea of territory is gained. I make a habit of counting deer 
whenever I see them. Estimation of numbers of animals is 
very difficult -there are usually less than you imagine - 
and although I may be watching one lot of deer for several 
hours I count them every few minutes, so that those behind 
knolls and otherwise missed are ultimately included in the 
tally. The whole of the forest should not be traversed and 
combed with a view to making a census until the group- 
ings and favoured grounds of the deer are known. A note- 
book should be carried, and however irksome it is to take 
notes at the time, this should be done if possible. Further- 
more, all actions and patterns of behaviour should be 
timed. On certain days of the year -such as, approxi- 
mately, July 15th, when the deer have gone up to stay ; 
October 1 5th, in the height of the rut ; November 15th, 
when only a few young stags are rutting and the harems 
broken up ; March i 5th, if the weather is good and the 
deer are wandering ; June 1 5th, in the calving season -I 
have made special journeys through as much of the ground 
as possible in one day. I attempted no stalking on these 
occasions, for the aim was to see where as many deer as 
possible were at one time. By using the high ridges as 
much as I could time and distance were saved, and speed 
was essential. Such days mean 35 -40 miles of walking and 
7,000 -10,000 feet of climbing, and they are among my 
most pleasant memories. 

During some years of laboratory work I had not noticed 
the deterioration in my ability to see animals against a 
hill -side. I realized it only by the improvement which 
took place in a few weeks when I began this work. If you 
are to develop this quality of sight so that deer and other 
objects stand out from the hill in your field of vision, not 
much reading should be undertaken. This seems to alter 
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focal habit, and a hill -side, instead of having depth, 
becomes merely a flat homogeneous expanse. 

How can one class of deer be distinguished from 
another ? This power to distinguish is necessary if the 
social system and the dynamics of population are to be 
understood and interpreted. It takes time for the eye to 
become accustomed to recognize differences, and once 
that has occurred the nature of the differences has to be 
defined in the mind by careful self -interrogation if the 
matter is to be set down on paper. There are some things 
which escape the scientific approach: for example, a deer 
may be seen six hundred yards or half a mile away, not on 
the skyline but against the hill with which its colour 
blends so well. Is it a stag or a hind? Probably the 
antlers will not be visible at that distance unless the beast 
turns its head and there is a glint from their outer edge - 
and in April the antlers will be shed. Yet the experienced 
observer will know well enough to be right nine times out 
of ten. The size of the beast and possibly the shape of 

are the likely clues. The difference one 
few inches and the distance of the animal from the eye 
considerable. This seems obvious on paper, but it is quite 
a different problem on the hill. The stag's ears are not 
carried so high as those of the hind, and when he runs his 
neck seems to be nearer the perpendicular. This may be 
just illusion caused by the different shapes of the neck, 
but the experienced watcher knows he is right before he 
focuses his glass. An inexperienced observer will pull out 
his glass to look at a rock as big as a house, thinking it is a 
deer. Another problem at six hundred yards is whether 
the animal has its head up looking at the observer, or is 
still grazing. I cannot give definite reasons for knowing, 
for no sharp lines can be seen. My own feeling is that, the 
position of the legs and the curve of the back being 
different in each position, the eye is able to discern the 
patterns, however indistinctly ; but the critical mind behind 
balks at the flimsy evidence. Is the eye too quick for the 
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mind ? Perhaps this is the stuff of intuition. The fact 
remains that an observer has to go through a period of con- 
ditioning of a most subtle kind ; and, question himself as he 
may, he will be able to give no better answer than the plain, 
correct, but unsatisfactory one `I just know it is so.' 

Let us suppose now that we have a group of hinds 
below us against a good green background for observa- 
tion. What are the differences between a young maiden 
hind, a yeldi hind, and a milk hind ? The observer has to 
be in an unusually favourable position to be able to see the 
condition of the udder. Of course, the calf of the year 
may be grazing near enough to identify it with its mother, 
and it may be seen actually sucking milk. But it is often 
necessary to decide on the constitution of groups without 
these aids. At first the observer is apt to give the same 
answer as in the last paragraph, but the subjects are really 
much more amenable to definition. There is no difficulty 
about yearlings because they are still smaller than adults 
and their heads appear shorter compared with those of 
the hinds. The two- and three -year -old hinds still have 
this short quality about the head, but to a much less marked 
degree. The head of the adult hind is long, well dished 
like that of a Jersey cow, and very lean. Her neck is also 
very long and she is obviously ewe -necked. I say ob- 
viously because the hair is short and the character fully 
exposed. Yeld and young hinds have slightly longer hair 
about the neck and the illusion is that the neck is shorter 
and not so concave on its upper surface. Colour is another 
rather fickle aid for distinguishing milk hinds from yeld 
hinds. Some hinds have a good deal of black between the 
eyes and down the fore face, and there is a black streak 
running down the neck and along the back. There also 
may be something of a transverse cross of black over the 
chine, and the front of the knees and metacarpals are 
shiny black. A fine ruddy colour of the rest of the coat 
usually goes with this black marking. Such a hind is 

Barren, or not with a calf at foot. 
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almost certain not to have a sucking calf. Lactation seems 
to bring about paleness in the coat and the black may go 
rusty or fade. It must be remembered that red deer vary 
widely in colour from buff through dun to the dark 
characteristic red, and some hinds never have the beauti- 
ful black marking I have described. 

It is very difficult for an active mind stuffed with the 
matter of `education' to play its part effectively in stalking 
animals. Such an observer has to spend long periods 
walking or, in one sense of the phrase, doing nothing. An 
idea strikes him at these times and his mind begins to 
work on it. That is fatal to the task in hand, for suddenly 
he sees deer moving off or one animal galloping to frighten 
a herd farther on. The observer must empty his mind 
and be receptive only of the deer and the signs of the 
country. This is quite severe discipline, calling for time 
and practice. 

If you are going to observe an animal well you must 
know it well, and this statement is not such a glimpse of 
the obvious as it appears at first. It is necessary intellec- 
tually to soak in the environmental complex of the animal 
to be studied until you have a facility with it which keeps 
you as it were one move ahead. You must become inti- 
mate with the animal. As I read Jennings's Behaviour of 
the Lower Organisms I feel that he has achieved that state 
with his Paramoecium, a much more difficult task than I 
have had in living near to an animal which exhibits emo- 
tions which, I must conclude, are not far removed from my 
own. I would emphasize the importance of thinking of 
little else but the animal and its environment until one's 
intellectual complex has become `tuned in' on them. In 
this state the observer learns more than he realizes. 
Sometimes I would go for several days in succession 
without seeing anything of particular interest. Very 
pleasant, I might say to myself each evening, but what 
new point has come from to -day's work ? None, I would 
admit; but at the eñd of a week of such days something 
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had been learnt. The pattern would be clearer somewhere, 
or a new idea would have called for special observation in 
the future. 

I have been interested to note the reactions of my own 
senses. They all sharpened, and I realized as never before 
how they all work together as a complex. On one occasion 
I caught a cold which temporarily took away my sense of 
smell and taste. I found my ability in stalking to be much 
impaired. Sight and hearing, the two senses which I had 
thought to be chiefly used, were not enough. The Gren- 
fell suit has a hood and a `Zip' fastener which keeps it 
close round the face. Often enough the weather called for 
its use, but I found I could not stalk well if my ears were 
covered, so the hood was hardly ever used. The capacity 
for awareness seemed to be lowered although I had not 
consciously been listening to or for anything. During the 
summer of 1935 I went barefoot, and after a fortnight of 
discomfort I had my reward. The whole threshold of 
awareness was raised, I was never fatigued, and stalking 
became very much easier. This ease in approaching ani- 
mals was something more than what was gained by leaving 
off heavy and possibly noisy shoes. The whole organism 
worked in better co- ordination. 

In concluding this chapter on ways and means I must 
admit that these two years have brought the deer very 
near to me, although I have had a lifelong love of them. 
These creatures are more than the material of the scien- 
tist's paper. They are animals whose lot has been closely 
linked with human development. We have pitted our 
wits against them through thousands of years, and the 
hunter is not worth his salt who does not admire this 
quarry and is not content sometimes to watch the beauty 
of their lives, free from the desire to kill. I have had the 
best of it -the love of them, neither wish nor necessity 
to do them harm, and a long time to watch through all 
seasons of the year. 
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CHAPTER III 

TERRITORY AND POPULATION 

FREE -MOVING animals need space in which to feed and 
breed, to rest and play. Conservatism of habit, a factor of 
importance for the survival of species, tends to restrict 
movement to a particular area. True nomads, defined as 
creatures which wander fortuitously and have no home 
ground, are rare in nature. Choice is another reason for 
individuals or groups' remaining on one area. Animals 
live in definite places because they like them. Familiarity 
with one piece of ground enables an animal to use it in the 
most advantageous manner for its comfort and well- being. 

Territory should be understood as a different concept 
from range. The one is concerned with the intimate life 
of individuals and groups ; and slight incidents, psycho- 
logical idiosyncrasies, and facts of being loom large in 
territorial affairs. Range is a much more impersonal mat- 
ter dealing with the geographical distribution of a species, 
the alimental and other main environmental limitations 
which modify the area of diffusion. Science has gathered 
together a large body of accurate knowledge concerning 
range or geographical distribution and its fluctuations, 
which has had an inferential value in philosophical biology 
as great as that of its intrinsic facts. Indeed, the study of 
range has tended to obscure the importance of observing 
territory within range. Data are meagre on this subject as 
yet, and whilst the animal ecologist is trying to make good 
the deficiency, it seems that the main impetus to the study 
of territorial observance will come from an increasing de- 
sire to understand animal behaviour. Howard's classic 
work (1907 -14, 1920, 1929), for example, on the breeding 
territories of birds shows a strong psychological bias. 
Nesting, however, is only one phase of the bird's year, 
and the bird by its very mobility is difficult to observe 
territorially except at nesting time. The subject has been 
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studied in greater detail in insects, and I need go no 
further than mention the work of Wheeler (1928); and 
Elton's paper (1932) on the discrete territories of ant 
communities. In mammals it remains a field of opportu- 
nity for the inquisitive mind. 

Territory is more difficult to observe and define than 
range, for it requires close attention to particular groups 
of animals throughout the seasons of one or more years. 
The human watcher is hampered further in this task by 
his physical body, to the presence of which most of the 
higher animals object. They are elusive and usually they 
can get over the ground better than man. To keep out of 
sight or immediate scent is not enough, for our tracks 
retain our scent for many hours, and unless the observer 
uses forethought and is skilful in his movements he may 
not gain any knowledge of territory, or only a distorted 
idea. Work on territory in the higher animals leads us 
into a wide field of biological thought, particularly that 
concerned with the development of sociality. Ecology, the 
study of the organism in relation to its environment, is 
on the one side; the study of territory, and social psycho- 
logy with its ramifications, are on the other. Socio- ecology 
as a subject has, as I see it, a definite function in biology. 
It can serve, amongst other things, as an excellent check 
on over -specialization and the drift to the laboratory. 

Range, then, is determined physiologically more than 
psychologically; territory psychologically as much as, or 
more than, physiologically. There are two great classes 
of territorial animals- hunters and grazers -and this divi- 
sion is of greater significance to the observer of animal 
behaviour than in zoological classification. The hunting 
pack is comparable with a capitalist organization having 
a fair measure of state control. Territory is guarded 
jealously and fighting follows intrusion. Size of territory 
is governed largely by the density of numbers of the ani- 
mals hunted. The limited degree of gregariousness and 
co- operation is for the purpose of hunting rather than 
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being familial in origin. In fact, many hunting animals 
show no sociality beyond the single family. The hunting 
animal which invades another's territory goes in fear of 
his own kind and is ready to run or fight. The grazing 
herd, on the other hand, shows a state comparable with 
the City of the Laws of Plato : communality and discip- 
lined orderliness which need but little discipline. Environ- 
mental conditions being equal, territories are bounded 
by choice and not by jealousy. If circumstances call for 
it, another group's territory may be occupied ; but this 
occupation is tolerated, and the groups may combine in 
face of the common need. The herd is in itself a bul- 
wark against the hunter and predator. 

The red deer, Cervus elaphus L., in their social life appear 
to me to have reached the highest development of sociality 
of the grazing herd. The persistence of the species is 
dependent upon it. Their social system is a matriarchy, 
founded on the family. The sexes separate into their 
own groups for the greater part of the year, observing 
the boundaries of their own territories. Without going 
deeper at the moment into details of social structure, from 
this point we can continue the study of territory in red 
deer and of the particular herds which I have watched. 

The territories of red deer may be divided into three 
classes: 

1. Winter Territory. This ground is sharply defined 
on three sides, the fourth leading to the summer grazings 
and therefore variable. Winter grazings are for the most 
part on the lower slopes of the hills between sea -level and 
1,700 feet. The winter territories of hinds and their fol- 
lowers constitute what is embodied in that rather nebulous 
phrase used by Seton of North American mammals- 
'home ground'. Home, as I understand it here, means 
that the winter territory is also the calving ground of the 
hinds in June and the place where they gather in October 
when the rutting season occurs. The winter territory of 
stags appears more as a refuge in stormy weather and 
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cannot be given the same value of home as in the hind 
groups. 

z. Summer Territory. This is contiguous to the winter 
grounds and extends to the hill -tops. It will be obvious 
that the area of the lower slopes of a cone -shaped hill to 
a height, say, of 1,500 feet must be greater than the area 
above that contour which includes the summit at 3,000- 

3,500 feet. If summer territories of each group occupying 
winter grounds at the foot were to complete accurately 
the sectors to the summit of the hill, the shapes would not 
be those of probable animal territories. Summer grounds 
which include the summits are, in fact, grazed communally 
to a large extent, but the groups retain their own social 
integrity. If climatic conditions call for it, each group will 
fall back on to its own winter territory. 

3. Breeding or Rutting Territories. There is a certain 
artificial character about these territories. They are the 
areas upon which a stag can herd together conveniently 
a number of hinds as a harem, and their primary relation 
is not to the herbage quality and those other factors which 
influence deer in their choice of winter and summer terri- 
tories. The rutting grounds of the stags are of space rather 
than of place ; they are always on the territories of the hinds, 
that is, the stags come in from their own summer grazings 
towards the end of September, and they are grouped 
together on well- defined portions of the hinds' territories. 
One stag's rutting ground may be twenty -five acres or 
five, depending upon the earliness or lateness of the 
season, whether he has fifty hinds or five. A stag cannot 
keep together fifty hinds except at the very beginning of 
the breeding season, so that at the height of the rutting 
season of six weeks the areas of individual stags' territories 
are at their smallest. Each stag and his harem on an area 
of two hundred and fifty acres may occupy any part of it 
for a while, though for the time being his particular terri- 
tory will be small. Boundaries must be arbitrary and sub- 
ject to considerable alteration, but they are exceptionally 
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sharply defined psychologically at any single moment. 
These territories are held by the intensity of the stag's 
sexual jealousy. Why should the rutting territories be 
grouped on the hinds' grounds in close proximity to 
each other ? If Plan 4 is considered in relation to the 
map it will be seen that they are situated on some of the 
less steep ground. That is as far as the map can help, but 
familiarity with the place would show further that the 
ground of the rutting territories is comparatively easy for 
a stag to scan and to run over. Obviously this is a desir- 
able condition for an animal which keeps its territory by 
its own wits and activity. The hinds are unconcerned and 
tend to wander to the rougher ground. The stag herds 
them back and there is an evident tendency for him to 
work the hinds downhill rather than uphill, a task in which 
he never quite succeeds. Given the fact then, that rutting 
territories are on the hinds' grounds, it is the stag who 
definitely works to keep his hinds on ground which allows 
him fair mobility. Another reason which keeps the small 
rutting territories in a state of flux is the challenge of fresh 
stags and the departure of spent ones. At the beginning 
of November the rutting territories begin to disintegrate ; 

the rut may not be at an end, but the older stags are spent 
and the younger ones are amongst the hinds, and, as I 
shall show later, young stags have not the finesse or desire 
to establish well- defined rutting territories. 

Before studying in detail the territories on my ground 
something should be known of the distribution of the 
population. I have shown on Plans i and z by means 
of crosses the numerical distribution and density over 
the hind and stag territories. The seasonal movement 
to and from the upper reaches of the hills should be 
kept in mind because I have represented the deer as being 
on their winter territories for the most part -their `home 
ground'. The Torridonian Sandstone does not carry as 
heavy a stock of deer as the Lewisian Gneiss, but the small 
area of the Eastern Schist -Carn na Carnach -is heavily 
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live in seething masses whilst food is available ; but deer, 
for all their highly developed sociality, must have plenty 
of room: they are not among the slum -dwellers of the 
animal world. In the artificial conditions of deer parks it 
is possible to raise the density by the constant use of lime, 
good drainage, and other anti -helminthic measures. Beast 
for beast, however, the density still remains well below 
that which would be safe for cattle. Domesticated animals 
of the farm also react to density of their own species quite 
apart from the bare total of food available. Good land 
does not necessarily carry a cow to one acre as compared 
with one to three acres on poorer ground, but one acre 
may carry an even higher equivalent of stock of mixed 
species, all feeding on the same herbage but possibly 
different parts of the plants. The art of husbandry con- 
cerns itself diligently with these assortments, tacitly ad- 
mitting the principle of density in aspects other than the 
purely alimentai. 

Worms play their part in regulating the density of their 
hosts' populations, but there still remains the psychologi- 
cal factor and this is imperfectly understood. In deer 
parks where the high artificial density of a deer to five 
acres may be attained (but under good management is 
not) accidents are common. Stags fight in season and out, 
and stags will kill calves and strange hinds under such 
conditions. In short, overcrowding results in anti -social 
behaviour which in itself is one type of check to the fur- 
ther increase of a cramped population. Paddocked deer, 
deprived of the exercise of sociality and a full set of 
natural conditions, are in still worse plight, and hardly 
ever look healthy to an eye accustomed to wild deer in 
the Highlands. I mention these artificial conditions only 
to stress the fact that as a species red deer react strongly 
to any imposition of overcrowding. The several kinds of 
deer as a group, under a wide variety of conditions, exhi- 
bit this same desire for space, and it is remarkable how 
similar are the densities for wild or semi -wild members of 
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On my ground the density is one deer to about 40 acres, 
inclusive of water. The density is from one to 3o acres on 
the Beinn a' Chaisgein Beag and Caiseamheall areas to 
one to 6o or ioo acres on the northern face of An Teallach 
and on the Gruinard sheep ground. I am inclined to look 
on the higher densities as being too high, because there 
is movement of hinds from Caiseamheall and Beinn a' 
Chaisgein Beag over Beinn a' Chaisgein Mor in summer 
and good weather. This hill is off my beat and I did not 
go over it more than three or four times in two years, 
for it is part of the Letterewe sanctuary. The toothed 
lines on Plans i and 2, which show the territories, are 
intended to indicate that the boundaries in those places 
are not sharp. If Beinn a' Chaisgein Mor had been 
within my beat I should have had to include some more 
hinds, probably about a hundred, and another sixty or 
seventy stags which live on the ground at the back of 
Carnmore. 

The population has been assessed by myself only from 
my own observations in a broken, mountainous country, 
and I do not wish to state these figures as being absolute ; 
but they are near the truth. It may be pointed out, pos- 
sibly unnecessarily, that the actual area of ground repre- 
sented by the map is much greater than that which would 
be obtained from a simple computation from the map's 
flat surface. The area in plan of my ground is about 67 
square miles, but the real area is over 8o square miles. 
The steeper and more broken the ground, the greater is 
the discrepancy. Map- distances are equally deceptive. 
The correction factor of x 1.5 is a useful one to keep in 
mind when measuring cross - country distances in the 
Northern Highlands. It is even safer and much more 
convenient, once the country is familiar, to reckon dis- 
tances by the number of hours away. The length of Loch 
na Sheallag may be covered in an hour and a half, but in 
the Caiseamheall - Creagmheall Mor country one map -mile 
may take the best part of an hour to traverse. 
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In the best of faith, estimates of populations of animals 
from people not scientifically interested are of little value. 
I have asked many stalkers what they considered to be the 
density of deer on the forests over which they worked. They 
never have been able to tell me. Through a long period 
of time the stalker has learnt to gauge accurately the 
number of stags which may be shot on the forest each 
year without depleting the stocks. It is possible from this 
figure and knowing the area of the forest to gain a rough 
idea of density. Leopold (1933) shows that for American 
mule and white -tail deer a `unit herd' of 24 animals is 

needed for each stag shot. This `unit herd' is made up of 
5 stags, 5 yearlings, 7 dry hinds, and 7 milk hinds ; calves 
are excluded. The figure is applicable also to Scottish 
conditions, though the composition of the unit herd may 
be a little different. About 55 stags are taken from my 
area each year, which number multiplied by 24 gives a 

total population of 1,320 theoretically. I have stated 
already that the density as observed by me is one deer to 
about acres and that the area is approximately 
acres, which gives a population of 1,300 deer. (My census 
gives 1,315, but I should not like to be categorical about 
15 one way or the other, because I have numbered to the 
nearest 10 always. Attempts at closer estimates would be 
more pedantic than accurate. An assessment of numbers 
of red deer on a rough mainland forest should allow a 

possible error of 2.5 per cent. on each side of the total.) 
Calculating on these lines, I find that the density of red 
deer in the best forests rarely exceeds one to 3o acres. 
Some favourably placed hind forests approach a density 
of one to 25 acres, but this is perilously near overstocking. 
It is necessary, of course, when forming this deductive 
type of estimate to make sure whether the number of 
stags shot tallies with the number which it is thought 
could be reasonably taken off the ground. Some forests 
are consistently and purposely undershot. 

The number of 55 stags taken off my beat annually is 
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an average. There may be 5o in one year and 6o in the 
next. This figure itself provides the possibility of another 
check when linked up with the age at which a stag becomes 
prime, say ten years. Some are shot at this age, some be- 
yond it, but most of them before then, and eight years 
would be a good average. As the stag companies are 
composed mostly of stags upwards of three years old, the 
number of stags over this age on the ground should be at 
least five times as great as the number taken off each year. 
In practice the total would be greater because of incidental 
deaths and wanderings. On my ground then: 

5 X 55 +40 (as margin for all contingencies) = 315. 

The type- classes table below shows an annual incoming 
group of sixty to the total of adult stags, which again 
allows a margin for deaths other than by shooting during 
the stalking season. 

The number of hinds shot is small, especially in the 
Beinn a' Chaisgein Beag and Caiseamheall areas where 
they would be difficult to remove. The effect, as far as 
depressing the population is concerned, is slight. It is 
worthy of notice, however, that these areas, undisturbed 
and unshot, do carry by far the heaviest density of deer. 

There is an obvious differential sexual factor affecting 
the population in that many more males than females are 
shot. My own figures show 35.6 per cent. males to 64.4 
per cent. females. This distortion of the sex ratio is 
apparent wherever antlered game is pursued. I believe, 
too, that there is a slightly greater mortality rate in the 
male sex, referable to fighting injuries (a very slight in- 
fluence), exhaustion after the rut if the weather becomes 
very bad then, and spring starvation after the antlers are 
cast. Antlers are physiologically expensive, particularly 
on very poor ground. 

Cameron (1923) does not give actual figures of the sex 
ratio of red deer on Jura, but he says that the proportion 
of hinds to stags over the island beats varies from three 
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to one to a state of equality. These figures, however, do 

not justify our taking an average figure of two to one, 
which would approximate to my own. It is unfortunate 
that there are no comparable figures which refer to terri- 
tories within a forest, for a basic understanding of the 
constitution of group territories is the necessary key for 
gaining a vivid idea of the dynamics of population and the 
social life of the animals. 

Leopold (1933) records that a tally of 12,531 mule deer 
in the National Forests of Montana gave 39o per cent. 
males and 61.o per cent. females. A `one buck law' was 
in effect. He says also that of the 22,362 mule deer killed 
on the Stanislaus Forest in California owing to the out- 
break of foot- and -mouth disease, 48.o per cent. weremales 
and 52o per cent. females. Townsend and Smith (1933), 
working on white -tail deer in woodland country, give a 
ratio of 2.5 does to s buck, which is equal to 70 per cent. 
females and 30 per cent. males. They admit, however, 
that the bucks are more shy than the does and do not 
spend so much time at the feeding grounds, which, 
of course, renders the buck population more difficult to 
count. 

So long as law and custom do not allow the numerical 
discrepancy between the sexes to become much wider, 
there is no fear of productivity in the herds being adversely 
affected, but the total percentage of males must not be 
allowed to mask the fact of the much lower percentage of 
adult males which is responsible for the bulk of the calf 
crop. From the point of view of leaving a good number of 
breeding stags on the ground, the number of injured deer 
should be added to the total kill. Happily this number is 
small in Scottish forests, certainly not more than I or 
z per cent., for to leave a wounded stag is breaking an 
unwritten law. A lame stag does not come into rut in the 
year of his accident. Leopold (1933) estimates that in 
parts of the United States the number of cripples is 
between zo and 30 per cent. of the total kill. 
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A digression may be justified here in order to consider 
game policy as it is affected by the subjects of territory 
and population and as an ecological factor in the lives of 
the deer. Antlered game subjected to pursuit by man 
suffers particular danger of extermination if the pursuit 
is not very carefully controlled. The mature animals in- 
cluding those with the best -developed antlers are for the 
most part the ones which come first into rut. The hinds 
in season at that time are served by these mature stags, 
and keeping in mind the short period in June during 
which most of the calves are born, it is apparent that the 
more mature stags, rutting in a similarly short period in 
the previous September and October, must be the sires 
of these calves. There is, however, a tail on the steep 
frequency curve of calving dates, representing the late 
calves born in August, September, and even October. 
These are the progeny of young stags coming late into 
rut and catching hinds which have come in season a 
second or third time. Late calves would be better un- 
born, for the winter takes extra toll of them. Now if too 
many mature stags are shot in September, breeding is left 
to the later young stags, and the result is that the extra 
high winter -mortality factor, working normally on a very 
small number of late calves, operates on a greater propor- 
tion of the calf crop, thus seriously diminishing natural 
increase and possibly turning the scale in the opposite 
direction. A population diminishing by such a means is 
in serious danger of extinction by the many obscure 
psychological checks to increase which then begin to 
work. Incidentally, it has often occurred to me how im- 
portant the secondary sex ratio may be for the survival 
of small wild stocks. Small samples proverbially give erra- 
tic sex ratios, and when this number happens to be the 
whole population, extinction may be caused by too great 
a preponderance of one sex to the detriment of the other, 
especially if the preponderance is of males. 

It has been suggested from time to time by those who 
4407 G 



42 THE RED DEER 

criticize the private ownership of deer forests that the 
forest ground of the Scottish Highlands might be pooled 
under national control or some other form of syndication. 
Sportsmen would then be allowed by licence to enter the 
forests at any point and take out one stag or a certain 
tally. I am not concerned with the human aspect of the 
politics at the back of the idea, but I am strongly antago- 
nistic towards it from the point of view which interests 
me most, namely, the preservation of the.wild red deer of 
the Highlands. Human politics cannot be disregarded as 

an ecological factor in the lives of animals. Forest owners 
look after the stocks on their ground with care, and the 
forests are stalked scientifically on the advice of the stalkers, 
who are employees of the owners. Unfortunately the 
human race, particularly the mass of the so- called civilized 
part of it, has shown itself all too often quite unfit collec- 
tively to care for a population of wild creatures that have 
a trophy value. The forest area of Scotland is small 
(about 2,500,000 acres, not all contiguous) when com- 
pared with game areas in the United States or Canada, 
and institution of a `one stag law' in Scotland, which 
could place no territorial responsibility on stalkers or 
sportsmen, would soon mean the end of the red deer as a 
wild member of our fauna. In the last paragraph but 
one I referred to the percentage of cripples. Owners of 
forests do not suffer bad shots gladly and the code of 
behaviour is strict. If the forests were open to anybody 
with a rifle who took out a `one stag permit' a great deal 
of damage could be done, and the cripple figures would 
probably approach the American ones which I have 
quoted. What is at present clean hunting and a humane 
method of regulating the numbers of a species which has 
few natural predators would be degraded to the level of 
a blood sport. 

To return now to the burden of our discussion: numeri- 
cal treatment of the herds on their territories is necessary, 
as I have said already, for a clear understanding of density 
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in relation to movement and to the social system. But I 
have a rooted dislike of its appearance in black and white 
because the figures tend to give too much a sense of apple - 
pie order. The census (which again suggests a cut -and- 
dried procedure of exactitude) was made during the 
course of the work by myself alone in the early months of 
each year 1934 and 1935, not in one week or any definite 
period of time. Whilst I am sufficiently familiar with 
some of these groups of deer to know the individuals 
comprising them unmistakably, extreme accuracy is quite 
impossible to attain and, indeed, it should not be sought 
on such an area of mainland forest. The figures on paper 
are apt to suggest too static a condition of the herds, 
whereas populations of wild animals are always tending 
towards some form of shift. Figures are wooden, im- 
personal symbols for the dynamics of population in these 
highly sentient and elusive creatures. I believe the figures 
to be close to actuality, however, and the arithmetic to 
represent the growth and modification of the population 
as they occur. 

There remains to be considered the fertility ratio and 
the proportion of infant mortality in the population. Some 
hinds bear a calf each year, others in alternate years, and 
a hind calves for the first time at four years old. Under 
favourable conditions a hind may calve at three years, but 
in the Highlands such an event is uncommon. The aver- 
age age to which deer may live is approximately fifteen 
years. Cameron (1923) mentions a hind which was well 
over twenty years old and bred each year. Increase in 
herds of red deer is not rapid as compared with a flock 
of Blackface ewes. The fertility of adult hinds is about 
6o per cent. in the herds I have watched, and it is the same 
as that given by Cameron (1923) for the island forest of 
Jura. He gives the mortality of calves to one year old as 
being 5o per cent. When I first read Cameron's book I 
thought this calf- mortality rate to be extraordinarily high, 
and while I did not doubt his figures for Jura I could not 
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TABLE II 
Territories and Distribution (calves excluded) 

Identification 
sign Territory Class Numbers 

I Cam na Carnach Hinds and followers 95 
z Glac Cheann ,, )7 5 

3 Pine wood 7o 

4 Polain and Meall Bhuidhe ,, 7o 

5 Gruinard 5o 
6 Beinn Dearg Mhor Ito 
7 Beinn Dearg Bheag 8o 
8 Creag -mheall Medho- 

naich 
20 

9 Creag -mheall Mor 6o 
Io Beinn a' Chaisgein Beag 200 
I I Caiseamheall and Beinn a' 230 

Chaisgein Mor 
A Glas Thuill Stags 25 
B Coire Mhuillin 20 
C Coire Ghamhna 5o 
D Gruinard 6o 
E Beinn Dearg Mhor 5o 
F Ghiubhsachain 3o 
G Lower Fisherfield 5o 
H Beinn a' Chaisgein Beag 3o 

Total 1,315 

TABLE III 
Type Classes (calves excluded) Males Females 

Stags, upwards of three years . 315 
Hinds, upwards of three years . 600 
Yearlings 8o 8o 
Two- and three- year -olds I20 120 

515 800 
Totals j 

35'6% 64-'4% 

think there would be as high a mortality among the calves 
of mainland herds. Now, however, I have to admit that 
I have found the same rate of 5o per cent. mortality in 
calves to one year old in the herds under my observation. 
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The first check to survival of all calves born alive is the 
activity of predacious animals. Well -grown red deer in 
Scotland have no carnivorous or raptorial enemies, but 
the newly -born calves are preyed upon by the fox, the 
eagle, and the wild cat. When the calves are born in June 
they lie alone for two to five days before following their 
mother, and this is the time when the toll is taken. The 
fox is responsible for most losses of this kind. The vixen 
has her cubs at the weaning age at the same time, and she 
finds the calves easy prey if the hinds are absent. I have 
counted the remains of seven calves at a fox den in the 
mountains. I have never seen a fox taking a calf, but a 
stalker told me of a vixen he watched creeping through 
the heather and keeping out of sight of the hind. Before 
the fox reached the calf, however, the hind had winded 
her and came up at the run to strike at the vixen with her 
forefeet, at which the vixen ran away. Golden eagles take 
a few deer calves, but not many. There are three or four 
pairs of these birds on my beat, but I do not think they 
take half a dozen calves between them in the year. It 
was in this forest that John Cameron, Shenavall, found 
an eagle's eyrie with remains of fox cubs! While he was 
at the eyrie the hen bird returned with another cub in her 
talons. Such an instance of raptor feeding on carnivore 
must be rare. 

The wild cat takes very few deer calves ; only in seasons 
which are lean of grouse or rabbits might losses be attri- 
buted to this animal. A red deer calf has surprising 
strength and is rather too big for a cat to tackle and kill 
before the hind would be on the scene. 

The next dangerous period for the red deer calf is the 
bad weather of October. If the hind should become very 
short of milk or die there is little hope of the calf surviv- 
ing the winter. Spring takes its toll of all age -classes, but 
particularly of calves and old animals. I have found many 
deer newly dead in spring, and they are usually heavily 
infested with ticks and keds and with lung and intestinal 
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worms. These parasites may be considered to be not so 

much direct checks on the population as an aggravation 
of the low physical condition caused by bad weather and 
lack of herbage. My own estimate of 5o per cent. calf 
mortality in the first year is not based on numbers found 
dead, but on numbers left alive at the beginning of June. 

Townsend and Smith (1933) give figures for white -tail 
deer from which a calving figure of 57.7 per cent. can 
be deduced. Spiker (1933) in the same bulletin records 
the heavy winter mortality among the fawns from various 
causes. Hadwen and Palmer (1922) state that the average 
calf crop in the reindeer herds of Alaska is 5o -6o per cent., 
though the actual prolificness is nearer 70 per cent. These 
reindeer are efficiently herded on the ranch system and 
the annual calf loss in the first winter is estimated at 
15 per cent. Klemola (1929), who studied the reindeer 
breeding industry in Finnish Lapland, says that under 
good management there is a yearly increase of 3o -40 per 
cent. (presumably of the whole herd and not of the cows 
alone) and the average increase is 25 -30 per cent. This 
figure is reduced considerably in the first winter. We 
see then that the deer tribe as a whole is subject to a heavy 
first -year mortality. 

Twins are of very rare occurrence in Highland red deer. 
Sometimes two calves may be seen with one hind, but 
this is always in the new year and not in that of their 
birth. The truth is that the mother of one of them has 
died or been killed and another hind has taken the calf 
along with her own. Roe deer tell the opposite story. The 
doe may have twins at the beginning of June, but in the 
following spring she has only one fawn with her. In 
north -western Scotland death for one of them is almost 
inevitable. 

There is a general belief that the primary sex ratio of 
red deer in Scotland is high, and this is linked with 
another belief that eild', `yeld', or barren hinds conceive 
a stag calf after their barren year. My own observations 
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support these opinions, but in the latter one I have the 
evidence afforded by very few barren hinds -less than 
twenty, in fact. Glyn Davies (1931) published a short re- 
port on the sex ratio of foetuses from hinds barren in the 
previous year. Of 6 `yeld' hinds shot in 1927, 5 embryos 
were male and 1 female. He examined 17 uteri from 
`yeld' hinds in 1928. One contained no embryo, 3 con- 
tained embryos in which sex was not determinable, and 
the remaining 13 embryos were all male. Miller (1932) 
followed up these highly suggestive results by a much 
fuller investigation. He obtained uteri from hinds shot 
in two seasons -5o4 in all. There were 99 non -pregnant 
uteri (as indicated by an absence of any recognizable cor- 
pus luteum in the ovaries as well as absence of the usual 
uterine signs of pregnancy) and in 134 uteri there were 
foetuses in which sex differentiation (whether gonadic or 
external) had not occurred at the time of death. These 
subtractions left 271 uteri, of which 79 were from milk 
hinds. From these 51 contained a male foetus -62.3 per 
cent. ; and z8 a female -37.7 per cent. The 192 uteri 
from `yeld' hinds gave III male and 81 female foetuses 
-57.8 per cent. and 42.2 per cent. Miller does not 
attempt to draw other than tentative conclusions from his 
figures in view of the relatively large number of foetuses 
which could not be sexed. At least, his observations do 
not show a total or very great preponderance of male 
foetuses conceived by hinds which were barren in the 
previous year. It would have been interesting to know, 
however, how many of the 192 `yeld' hinds were pregnant 
for the first time, for the stag - calf -belief does not extend 
to these. 

The primary sex ratio (i.e. the sex ratio at conception) 
in mammals is always high. The secondary sex ratio (at 
birth) is lower, but still not equality. In red deer these 
ratios appear to be rather more wide than in many other 
mammals, but at the age of one and two years I have been 
unable to notice any significant difference in the numbers 
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CHAPTER IV 

TERRITORY AND POPULATION (continued) 

THE hind and stag territories represented on Plans i and z 
need some individual description and explanation. They 
should be considered also in relation to the populations 
represented on them. It has been stated already that the 
population of deer has been represented on the winter 
territories, and it is intended to show that stags and hinds 
are strictly segregated when they are on their winter terri- 
tories. It will be noted that the summer grazing -grounds 
are often grazed communally, but that does not mean that 
the herds of each sex mix together. Once the disposi- 
tions of territories on this ground are grasped, the actual 
social interactions described in the next chapter will be 
better understood. 

The hind territory No. z is inhabited by the Cam na 
Carnach deer. They are most often to be found on the 
grassy slopes of Cam na Carnach itself, which I have de- 
scribed as being the only part of my ground composed of 
the undifferentiated Eastern Schist and which is therefore 
comparatively fertile. That area of this territory which is 
on the quartzite is but rarely grazed by these hinds, but 
they are to be seen there more frequently in early spring 
when the deer go seeking the cotton sedge which grows 
well in the waterlogged conditions it finds in the shallow 
depressions of the quartzite. The summer ground of 
these deer is the slopes of the Toll Lochan corrie, and 
the precipices of Sail Liath and Sgurr Fiona form an 
effective boundary to their wanderings southwards. For 
the most part red deer tend to make a glen rather than a 
ridge their boundary. They like facility for movement 
over the whole of a hill, which can thus afford them some 
shelter from whatever quarter the weather may come. 
The river through a glen is a much better boundary for a 
deer forest or animal sanctuary than a ridge, and it fits in 
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because it falls through deep clefts of rock. The shape of 
this stag territory might lead to the question -Why do the 
stags not graze north of the Garbh Allt? Deer do not 
choose territory with a natural barrier within it, though 
frequently such a barrier forms an outer edge to territory. 
To take an entirely anthropomorphic view, it would be a 
tactical error to include a natural obstacle in an area where 
free movement from side to side is desirable, and I think 
it reasonable to infer that the behaviour of deer is in- 
fluenced by a similar principle in these circumstances. 
Large portions of the walls of the Glas Thuill form natural 
boundaries to movement also, but there is a pass through 
the corner into Coire Mor which is used by the Glas 
Thuill stags if they are disturbed or if the wind draws 
them through on occasion in summer. It is impassable 
for most of the winter. On the southern side of the terri- 
tory of these stags we find part of Cam na Carnach to be 
included, and this is owing to a curious movement made 
by the stags in late May and early June. The same move- 
ment was observed in 1934 and 1935, when stags 
would go to the green slopes of Cam na Carnach during 
the daytime and return to the quartzite slabs and Glac 
Cheann at night. This occupation of part of the Cam is 
for a very limited time in the year, when the new antlers 
are growing and when this ground is growing young grass. 
The stags keep close together at this time and do not mix 
with the hinds on the Cam. The route of the stags is 
along the deer path through the quartzite fault. Some of 
these stags may be on the Cam again in the rutting season, 
but as most stags are off their own grounds and on the 
hind territories at that time, their autumn occupancy is 
not comparable with this limited May June movement. 

The hind territory No. z includes the pine wood at its 
north- eastern end. This wood, it may be remembered 
from the description in Chapter I, is not the compact mass 
of trees which the map suggests, but an area of clumps and 
wide glades. The ground is very wet but the trees afford 
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dry shelter, and the wood is the winter resort of a group of 
hinds and followers, about seventy in all. 

It is often stated that the red deer is a woodland animal 
by nature and that deforestation and cultivation have 
driven it to the bare mountain slopes. Broadly this must 
be true, because there were more deer and more forests in 
early times, but at this date I do not think the statement 
needs emphasis. The Dundonnell strath is unusually well 
covered with natural forest growth and there are no re- 
straining fences, but the woods are not heavily stocked 
with deer nor do the animals flock into them during bad 
weather. Where woods are within a territory they are 
used, but there is apparent no special urge to make for 
their shelter. There are some stags, usually old and more 
or less solitary ones, which live in woods at a low altitude 
and will remain in them throughout the year, but they 
are not representative of the species as a whole in Scotland. 

Let us compare the red deer with the roe deer, which 
is a true woodland creature. The pace, if hurried, of the 
red deer is a long, easy trot, and the animals break into the 
gallop only when prompted by fright or emergency. Roe 
deer hardly ever trot: they bound. The spring is from 
both hind feet, which leave the ground together, and the 
two forefeet come down together. The animals assume the 
attitude commonly portrayed in the art of early civiliza- 
tions. This is an excellent gait for moving over under- 
growth and one that an habitual woodland animal might 
be expected to have developed. Roe deer are extremely 
difficult to stalk in woods, but if they are out on the open 
hill, as they are sometimes in summer, they can be ap- 
proached more easily. The converse is true of red deer 
if the stalker can rely upon himself to cope with the extra 
difficulty of seeing the animals in woods before they see 
him. The red deer appears to have much longer sight 
than the roe deer, and the roe in its woodlands seems to 
have a greater capacity for recognizing detail at short 
distance. 
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The Coir' a' Mhuillin stags, territory B, are alongside 
the pine -wood hinds, but they do not frequent the wood 
except in severe weather. In summer they use the pass 
from Coir' a' Mhuillin into Coire Mor in the same way 
that the Glas Thuill stags use their pass. 

The Polain hinds, territory No. 3, spend their winter in 
the hollow named An Polain and along the steep slope 
above the sea loch as far as Ardessie. Heather and good 
feed are plentiful on this slope in spite of its precipitous 
character. In summer these hinds cross over the barren 
dome of Meall Bhuidhe into Coire Mor, and they may be 
found there until the end of December. The Allt Airdea- 
saidh forms a natural barrier for them on the north -west. 

The next hind territory, No. q., is of considerable 
interest. In the first place it is large when compared with 
the number of hinds on it. Years ago, before sheep were 
put on the Gruinard ground, there were more hinds on 
it than there are now, and I am told that there was move- 
ment of hinds across the Gruinard River at the ford at 
the foot of the Allt Loch Ghiubhsachain and where the 
Allt Creag Odhar enters the river. That movement has 
stopped now, and there is an encroachment of sheep 
ground on the present hind territory. Although these 
few hinds are being encouraged to stay, it would appear 
that this territory has been a shrinking one for some years ; 
but, as might be expected, the shrinkage in area has lagged 
behind the fall in numbers. Probably the shrinkage has 
been checked now, for I have noted a slightly increased 
number of hinds there during the two years I have quar- 
tered the ground. There is another reason why the terri- 
tory should be comparatively large : namely, it is very 
much within the stag territory D. 

This company of stags and their ground, D, have proved 
one of the most interesting groups in the forest from the 
point of view of size and trekking distances. Theirs is the 
longest territory in the forest, for they winter near the 
coast round Gruinard Bay and summer in Coire Mor. 
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Before the sheep were put on Gruinard I understand that 
as many as forty stags were shot in the season, about half 
of this number being got during the early part of the 
season from the rough ground of Cam nam Buailtean and 
the western slopes of Ruigh Mheallan. The rate of grazing 
from the winter ground near the coast to the high hills 
was evidently slow, and it is possible that some of the 
stags did not go farther than Cam nam Buailtean. Now, 
however, they do not stay long on the sheep ground but 
pass right over it into the quietness of Coire Mor, which, 
incidentally, is over the boundary of the Gruinard Forest. 
Their movement into Coire Mor is mainly over the broad 
pass between Ruigh Mheallan and Sgurr Ruadh. The 
disposition of Loch Mor Bad an Ducharaich and Loch 
an Eich Duibhe appears to be sufficient check to prevent 
the Gruinard stags from going forward on to the slopes 
north -east of Loch na Sheallag. The Gruinard hinds, 
however, pass regularly over the little burn between the 
two lochs, and the milk hinds of the group are particularly 
fond of the rough ground between these lochs and Loch 
na Sheallag. 

The Coir' a' Ghamhna stags, C, have two natural 
boundaries to their territory -Loch na Sheallag and the 
ridge of An Teallach. The bog below Shenavall provides 
excellent wintering and early spring pasture, but if the 
weather is open the stags are mostly to be found at about 
the i,000 -feet level above the loch. They are not found 
much higher on this slope in the winter months because 
the gullies filled with soft snow are a serious check on 
lateral movement. Herbage, too, is scanty on the higher 
parts of this slope. In summer, however, Coir' a' Ghamh- 
na is a favourite grazing ground of stags, with Coire 
Mor as an occasional alternative if wind or disturbance 
provide cause. John Cameron, Shenavall, has tried to 
make the actual corrie a sanctuary, and I think it held 
more stags in 1935 than in the previous year. The corrie 
is so shallow and bare, however, that it has no holding 
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power beyond the short stalking season of August and 
September. 
To conclude our survey of the territories north -east 

of the Gruinard River and Loch na Sheallag two points 
are particularly worthy of note. One is the natural barrier 
which Strath na Sheallag from Loch na Sheallag to the 
sea forms to general movement. The loch is crossed by 
rutting stags, but the river even when in small spate can 
be quite impassable. Secondly, we are impressed with 
the position of Coire Mor An Teallaich as a summer 
reservoir of deer. It is difficult of access for man and it is 
more free of Tabanid flies than all the rest of this ground. 
It is a fine experience about the middle of July and at the 
height of the fly season to be sitting on the summit of 
Sgurr nan Eich, the western buttress of An Teallach, and 
from that high perch to count the knots of deer in the 
expanse of Coire Mor. They are easily picked out with 
the help of the telescope, for the Coire is green, their 
coats are by this date bright and rufous, and the short 
alpine herbage does not conceal them. The stags are 
lying near in below the Sgurr Ruadh ridge and across the 
head of the corrie. Their new antlers are well grown and 
look larger than they really are with the covering of velvet. 
Well below and on the slopes of Meall Bhuidhe are groups 
of hinds widely 'spread in their grazing, and the dappled 
calves are running among them, playing their little games 
and diving under their dams for a drink. The heat haze 
is over all and the very blades of grass dance in it. And 
yet, for all the quiet of this place, I know of no corrie of 
its size which can be so easily cleared of deer. The utmost 
care is needed if its peace is to be enjoyed. The stalkers 
told me this when I started my work, but I had to learn 
it for myself. A puff of wind not reckoned for will put 
the deer through the passes into the other high corries, 
and Coire Mor is empty. 

Now for the ground beyond the river, the south -western 
half of the total area under discussion. The stag territory 
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E slopes down from Beinn Dearg Mhor to the bog at 
the head of Loch na Sheallag, the bog which is the hub 
of winter ground for several groups of deer. This territory 
overlaps much of that of the Beinn Dearg hinds, which 
are a well -established group on these hills. At the same 
time it will be noticed that the stag territory F lies almost 
wholly within the Beinn Dearg hind ground No. 6. This 
is interesting, for the stags established themselves in a 
very short time during the period I have been working 
over this area. 

It is the usual practice in the management of hill 
ground, whether deer forest, grouse moor, or sheep farm, 
to burn part of it each year. The heather in the West 
Highlands is not strong enough to stand much burning 
and once in ten years is quite sufficient. The slopes of 
Cam Airidh an Easain and the foot of Beinn Dearg Bheag 
as far up as the head of Loch Ghiubhsachain were burnt 
very thoroughly in March 1935. In 1934 it was a rare 
thing to see stags on this stretch, but before the grass 
began to grow in May 1935 after the burning, a number 
of stags came in and remained for the growing season. 
Stags are avid for young grass on burnt ground, that is, 
just at the time when the new antlers are growing. I 
have seen them on newly burnt ground pulling at the 
charred grass. It is not the palatability of the herbage 
which attracts them in these instances, but the readily 
assimilable ash which they can obtain and for which they 
crave. Naturally the new grass on burnt land must con- 
tain a higher percentage of mineral ash because the spring 
rains dissolve some from the burnt grass on the surface of 
the soil and carry it to the plant roots. Most of these 
stags came in to the burnt ground from the stag territory 
G, Lower Fisherfield, and this is certainly the most likely 
place for them to have come from. I knew these stags 
intimately, as it happened, but there were a few strangers. 
There was still a good number of stags left on Lower 
Fisherfield and new ones came in there during the summer 
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which were strangers to me. But the new- comers were 
youngsters, mostly three -year -olds, and I am convinced 
that they came from the Beinn Dearg Bheag hinds and 
the Beinn a' Chaisgein Beag hinds. There is considerable 
change in the antlers from year to year in young stags, and 
as two -year -olds they have not acquired such individuality 
as would enable me to identify them accurately. Further- 
more, it may be easy with practice to recognize a beast on 
the ground it usually occupies in company with its usual 
companions, but if, as in the case of a young stag without 
characteristic antlers, it changes its ground and leaves the 
maternal group, it may appear to be a complete stranger 
in its new habitat. The Ghiubhsachain stags, as I have 
called them, were still in occupation of the ground in the 
winter of 1935 -6, and have provided another example of 
the influence of man on the territorial affairs of the deer 
on this ground. The hinds still graze over the ground, 
and it remains to be seen whether the new stag territory 
will become permanent. 

The Beinn Dearg hinds themselves offer no points of 
particular interest. Strath Beinn Dearg is good, quiet 
grazing for them. They are very fond of the hollow -not 
deep enough to be shown clearly on the map -which is 
on the western slope of Beinn Dearg Bheag and which is 
formed by the junction of the gneiss and the Torridonian 
Sandstone. 

The stags in the territory lettered G do not call for 
much comment. There are some good beasts among them, 
but the majority of the company is composed of young 
nondescript animals, and the number of broken and aber- 
rant antlers in this territory is unduly high. The reason is 
not clear. Over the river in the stag ground H the animals 
are a particularly good lot, and from them come many of 
the early rutting stags which range over the hind territories 
of Beinn a' Chaisgein Beag and Creag -Mheall Mor. There 
is a distinct tendency among stag companies for age - 
groups to graze together, and this may account for the 
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obvious difference in the animals on the two sides of the 
Inverianvie River. 

The hind territory No. 9 is the home of a large number 
of big, fine hinds. The size of this territory is not very 
much greater than that of the Cam na Carnach hinds, 
No. 1, but there are twice as many deer. There is distinct 
seasonal movement, however, among the Cam hinds, and 
for considerable periods some parts of their ground are 
never grazed. The Toll Lochan conic, for example, is 
empty for four or five months in winter and spring, and 
the quartzite slabs are not grazed during August, Septem- 
ber, and October. Seasonal movement is considerable, but 
general daily movement is slight. Beinn a' Chaisgein Beag 
does not show the same variety of country, and apart from 
the summit in times of snow, there is hardly any part of 
the territory where the hinds may not be some time or 
other during the winter. Daily treks of a mile or two 
are common. The principal cotton -sedge areas in the 
Beinn a' Chaisgein Beag territory are here and there along 
the course of the Uisge Toll a' Mhadaidh and at the 
other side of the hill round the foot of the Fionn Loch. It 
is on these places, between February and May, that the 
hinds can be expected to be with more likelihood of 
accuracy than at other times of the winter. 

There is an interesting little hind territory on Creag- 
Mheall Meadhonach, No. 8. The hinds were there when 
I first came, but in no settled fashion. There was one 
stag with them during the rutting season of 1934, and 
his isolation from the other breeding grounds was striking. 
His was the only roar to be heard along that brae face. 
In 1935 there were two stags with these hinds and others 
were about. The hinds were now quite settled and were 
to be seen more about the summit of the hill as if they 
were extending their territory. I think I must have begun 
work just too late to witness another example of colonization 
by a small group of hinds. There can be no doubt that 
they budded off from the Creag -Mheall Mor group, No. 7. 
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The territories of Caiseamheall and Creag -Mheall Mor, 
Nos. 7 and Io, form the main part of the great reservoir 
of hinds which I mentioned in the previous chapter. I 
am less familiar with these hinds than with any on the 
forest and I do not propose, therefore, to discuss them in 
detail. Their ground, by the comparative uniformity of 
its vegetative complex, enables them to graze over a great 
part of it at almost any time of the year, and their seasonal 
movements consequently are not pronounced. 

I have remarked on the discrete nature of the bounda- 
ries of winter territory, and it has been possible to check 
this finding by a feeding experiment with the small 
group of hinds and followers which colonized Glac 
Cheann. In January 1935 I began to put down a few 
handfuls of kibbled maize on a dry patch which was 
cleared in the middle of the Glac. It was almost a month 
before the corn was touched by the deer, then only to be 
scratched about. They were feeding steadily, however, 
by the middle of February. As the spring advanced and 
lighter evenings made watching possible, I wanted to 
know how the deer reacted to my tracks. Handfuls of 
maize were put down in several places in the Glac and 
the food had disappeared by the next day. This became 
something of a game. I would put down a single handful 
of maize here and there at random, and it was for the deer 
to find it by the next day. They always won. It was quite 
easy for them to do so once they had reached the stage of 
following my track instead of running away from it. But 
sometimes, both in 1935 and 1936, I would cross the 
lower end of the Garbh Allt or the Allt Gleann Chaora- 
chain and put handfuls down there. The maize was never 
eaten, and presumably the Glac deer did not follow my 
track across their own boundaries. It might be suggested 
that crossing the water provided sufficient check to pre- 
vent the deer following my track farther. I doubt if this 
could be accepted as sufficient reason, however, because 
deer willingly cross water in their normal movements, 
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and there were rocks in the beds of the rivers from which 
they could have taken my scent. 

Deer Paths, Wallows, and Rubbing Trees 

The survey of individual territories which has been 
made in this chapter would not be complete without men- 
tion of deer paths, wallows, and rubbing trees. These 
may be called public works, but the analogy must not be 
carried too far. They are not produced by communal 
effort, but from the repeated usage of individuals. Whilst 
there appears no reason to infer that these modifications 
of territory which make for general amenity are developed 
by the herd for the herd, they provide evidence of the 
sub -human presence of tradition and they are important 
objects in the social life of the herds. Red deer have 
grazed this area in greater or lesser numbers uninter- 
ruptedly since prehistoric times, and although we have 
seen that group territories tend to change in size, shape, 
and situation by the operation of small factors, it is almost 
certain that the main deer paths are of immense age. 
When man occupies a new and roadless country he uses 
the game trails and the rivers first of all, and these tend to 
become the main avenues of diffusion and contact until 
other and more artificial means of communication are 
established. Game trails and paths are never straight 
even when the country is sufficiently open and level to 
allow of their being so ; and this is characteristic of many 
human roads. The main street of Sydney, Australia, is 
generally supposed to deviate from the straight line be- 
cause buildings originally sprang up at each side of the 
trail made by the ox- wagons bringing wool from the 
interior. Most mammals have this habit of making paths, 
even to the point of each user putting its feet in the same 
places along the paths. The semicircular ridges in the 
mud round a gateway through which cows are accustomed 
to pass and the diagonal track across a grass -field must be 
familiar to most people. The rabbit -snarer takes advantage 
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of the same habit by setting his wires along the rabbit 
runs in between the places where the animals normally 
touch the ground with their feet. 

Some of the principal deer paths in the area under 
discussion have reached the stage of appearing to have 
been engineered. The passage of countless feet along a 
steep hill -side has pushed stones and soil slightly downhill 
to make a firm narrow terrace which is the path. Moving 
deer naturally go slowly and usually in single file. Each 
herd movement along a path, therefore, makes a good im- 
press. When I first worked over this country I used to 
sit awhile and consider the best way over each new 
stretch -to keep out of the bog, not to get stuck in the 
rocks, not to lose height, to note where the rivers could 
be crossed. It was a source of delight to find how often 
I would discover lengths of deer path leading me over 
the ways I had planned. How unerringly the paths cross 
gullies and burns at the most convenient places! Deer 
are nimble creatures and they can leap a five -foot fence 
without a run if necessity urges, but the fact remains 
that in their normal life they will make a considerable 
detour to avoid leaping or difficult climbing. This ground 
abounds in impassable places and others where there is 
but one way of getting through, and for any man who is 
not a mountaineer the deer paths are an infallible guide. 
Where the deer go man can follow in safety, and he 
should trust the deer paths rather than his own judge- 
ment. The head of Loch Toll an Lochain gives an 
interesting example. A cliff falls sheer into the lochan at 
the head and there is a good depth of water there in the 
driest times. It is not possible to get round the head of 
the lochan at or near water -level. By going up two or three 
hundred feet there is a deer track leading to terraces of 
grass above the cliff, and by devious ways through the 
rocks the path shows the only possible route round the 
head of the lochan without need for actual climbing 
technique. 
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There is another example of the fine placing of a deer 
path on the quartzite slabs to the north of and below Carn 
na Carnach. The slabs lie at an angle of about 15 degrees 
from the horizontal and the path crosses them from 
Glac Cheann to Cam na Carnach, rising from 35o to 
600 feet. The slabs are bare in several places and I have 
remarked already on their slippery nature, of which the 
deer are well aware. However, the path crosses them in 
two places where the angle of the slant is reduced to 
perhaps zo degrees for the width of a foot or thereabouts 
before continuing the general slope down to the burn. 
The help which this affords in crossing the slabs is sub- 
stantial, and it is enhanced by slight chips in the quartzite 
here and there which are used by the deer as footholds. 
If Plan 3 is studied in relation to the map and the 
geology of the country, it will be apparent that the paths 
on the Torridonian Sandstone are longer than those on 
the Lewisian Gneiss. This is understandable when the 
broken nature of the gneiss is remembered and the less 
marked seasonal movements thereon. There are often 
slight breaks in the paths ; some are only a few yards long, 
and the black ink of the plan makes their representation 
much more prominent than the paths appear in actuality. 
The most obvious paths are those on the upper slopes of 
the Torridonian hills where there is no peat. Those on 
the Sgurr Ruadh side of Coire Mor, in the Glas Thuill, 
and round the southern edge of Beinn Dearg Mhor are 
very good ones and would persist for a long time even if 
the deer disappeared. The tactical value and structural 
quality of these paths are facts worthy of repetition and 
emphasis, and at first sight it is difficult to imagine that 
they have been produced by individuals seeking and 
following the easiest way, thereafter using it by memory, 
and that they are not preconceived works. 

Wallows are in the same category as deer paths. A 
wallow is a place in the peat bog, scratched by the forefeet 
of the deer where the peat can be churned up into a 
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creamy consistency by the animals' feet and which will 
give sufficient depth in which to roll. Red deer wallow in 
May and early June, and again in September and October. 
A large, well -established wallow may be as wide as five 
yards across. This type has usually a central hard core 
which is not scratched into the wallow. One which is 
illustrated in Plate Va has a root of bogwood as centre - 
point. Some wallows have room for one beast only at a 
time but may be used by several deer in the course of the 
day. During the periods when the wallows are not used 
they begin to assume a similar appearance to the surround- 
ing bog, but as soon as it is May or September the deer 
break them open in most determined fashion. 

Stags and hinds make different kinds of wallows, and 
I can state only the bare objective fact without offering 
reasons. It is the stag wallow in which the peat is worked 
up into a medium creamy consistency. The stags wallow 
more inveterately than the hinds, and to a much greater 
extent in autumn. The hinds roll in clear water but not 
in supersaturated peat. Their peat wallow is much drier 
and is almost crumbly in character, providing a place in 
which to roll rather than to wallow. One of these, below 
a peat hag, which is a characteristic position, is illustrated 
in Plate Vb. Peat, unfortunately, is not a good substance 
to photograph, and although a good day and the best time 
were chosen, the dark granular peat has not allowed a 
very good result. The possible functions of wallows will 
be discussed later in the chapter on reproduction under 
the heading of the sexual psycho -physiology of the stag ; 

they are mentioned here because of their territorial signifi- 
cance as objects of common usage by the members of the 
herds. 

Rubbing trees occur only in those territories where 
there are coniferous trees, preferably pine trees. Birches 
and alders do not appear to be used, even where they occur 
singly in positions which might be expected to attract the 
animals. A pine tree has a rough bark which may provide 
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a good counter -irritant scratch, but before long the bark 
has quite worn away and the wood beneath becomes 
highly polished. One of these trees is illustrated on 
Plate VIa. The trees continue to be used in their polished 
state, so that the roughness of the bark cannot be held to 
provide the attraction. Perhaps the odorous quality of 
coniferous wood has an insecticidal value, and certainly 
when one of these trees has been killed a new one is used. 
Large numbers of deer have no chance of rubbing against 
a pine tree. In one forest I know, a stob of larch or pine 
is driven into the ground far up on the stalking path, and 
the ponies are tethered to this in the stalking season. The 
stob, however, attracts the deer as a rubbing post and it 
is soon worn through ; even a wrapping of barbed wire 
provides only a temporary deterrent. 

It is amusing to watch a hind having a rub. She starts 
with her fore face, first one side and then the other, not 
too hard. Then the forehead with more vigour, and per- 
haps the eyes are closed. The back of the ears is a tricky 
place, calling for finesse, and the eyes are very wide open. 
The neck provides an ecstasy of rubbing and she rubs 
as if she would push the tree over. Then a shake before 
going on to the ribs. She presses against the tree, and 
her feet wedged in the ground keep her tight up to it. 
To finish this apparently invigorating toilet she rubs her 
hind quarters to and fro on the tree, and her face assumes 
that foolish look, of half -closed eyes and dropped lower 
lip, which is characteristic of horses when they are rubbing 
their buttocks against the paddock rails. Then she has a 
shake and away she goes, head up, ears forward, and with 
a fine springy step. Stags rub their antlers against the 
rubbing trees, but not usually at the time when they are 
shedding the velvet because they are then high on the 
hills away from the midges. However, in eastern Scottish 
forests, where there are more pine trees and less midges, 
the stags do use trees for gently rubbing away the velvet. 
Stags also use their hind feet for this purpose. On the 
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gneiss territories where there are no trees I have not seen 
the deer using particular rocks for rubbing, nor have I 
seen them going through the same purposeful and com- 
plete rub down as those which have pine trees for the 
purpose. Rubbing trees, then, are not invariable and 
indispensable components of territories, as are paths and 
wallows, but they are established wherever coniferous 
trees occur. 



CHAPTER V 

TERRITORY AND THE SOCIAL SYSTEM 

SOCIALITY and territory are related concepts. Territory, 
even, may be held to be embraced within the idea of 
sociality. It was necessary to touch on the social system 
of red deer at the beginning of the chapters on territory, 
and the final consideration of territory can well be fitted 
into this present discussion on cervine sociality. The 
whole of this book bears on sociality, but here the system 
in this species must be given a definite shape. 

What are the advantages of social habits to the higher 
animals? Thomson and Geddes in their last great socio- 
biological work (1931) answered this question at con- 
siderable length. These headings can be summarized 
from their discussion of the value of sociality: 

1. Strength of union. The whole is greater than the 
sum of its parts. 

2. Co- operation, making for efficiency. 
3. Possible permanent products and educative potency 

of the society. 
4. Division of labour. 
5. Sociality fosters the evolution of intelligence. 
6. Social habit works in effect towards a moral and 

ethical standard. (This aspect of animal sociality 
has received considerable space in Dr. Albert 
Schweitzer's Gifford Lectures, 1935.) 

7. Sociality allows for the trial of variations with a 
freedom not possible in solitary animals. 

There is also a physiological advantage in an association 
of animals at an optimum density which as yet we are 
unable to explain adequately. Allee (1932) has brought 
together some data on this subject, e.g. a number of tad- 
poles regenerate lopped tails sooner than single ones ; fruit 
flies (Drosophila) grow larger and live longer in a medium 
than in high or low densities. As this question stands at 



68 THE RED DEER 

present, the physiological value of association is alone 
apparent ; the relation to sociality is obscure and may be 
non -existent. 

Red deer are essentially gregarious and their social 
system is matriarchal. Landseer showed himself a faulty 
observer when he entitled his picture `Monarch of the 
Glen', yet this phrase has persisted in the popular ima- 
gination. The stag never attains to leadership, and the 
first stag in rut which may be running round a group of 
fifty hinds still has no power of leadership. When more 
stags come into rut and the first one loses some of his 
hinds, he is not master of the whole territory of hinds and 
the stags which are then with them, but only of the few 
he can keep together. The sexes are separate for the 
greater part of the year, and the social constitution of hind 
groups and stag companies presents many points of differ- 
ence and contrast. 

The Hind Group 
The outstanding feature of the hind group is its cohe- 

sion which, doubtless, is derived from the stability of the 
family. Maternal care is protracted in the red deer, ex- 
tending to the third year of life of the offspring. Thus each 
hind may have two or three followers, and some of the 
other adult hinds may be the earlier offspring of a hind 
still in the group. The protracted education and the high 
degree of sociality in this species are no doubt indissolubly 
linked. One hind, a mature and often an old one, is the 
leader of each group of hinds and followers, and usually 
she has a calf at foot. I have never seen an instance of 
her supremacy being challenged, and it is probable that 
she is not superseded until death removes her. I have 
said that usually she has a calf with her, from which we 
may infer that the leading hind of a group is a regular 
breeder and that that part of her maternal emotions 
which embraces the herd as well as her own offspring is 
stimulated by the birth of each year's calf. In fact, a hind 
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which ceases to be a regular breeder soon ceases to be 
leader. 

The important role of the anterior lobe of the pituitary 
body (the endocrine organ situated at the base of the 
brain) in reproductive processes and lactation is well 
known. Wiesner and Sheard (1933) have demonstrated 
the significance of the anterior pituitary hormone in 
initiating and maintaining maternal behaviour in the rat, 
and it is reasonable to believe that the same mechanism 
is operating in the hind. Lactation, which is initiated by 
anterior pituitary hormone -Turner (1934) -extends over 
the period of a whole year, a fact to be noted particularly 
when we remember the heavy first -year mortality of deer 
and the slight chance of survival of a calf losing its dam 
in the winter. Turner shows that in addition to actual 
secretion being brought about by anterior pituitary hor- 
mone, galactin or prolactin, the continuous presence of 
the hormone is necessary for persistence of milk produc- 
tion. The inference is that high and prolonged activity 
of the anterior pituitary body in the reproductive pro- 
cesses of the red deer is a factor of prime importance 
concerning the sociality of the species. Indeed, however 
neat and plausible the advantages of sociality to a species 
may appear as teleological conclusions, we are always 
brought up against the fact that sociality has its roots in the 
physiological and psychological processes of reproduction. 

Below the leader there is the usual well- defined order 
of precedence to be noticed in groups of the higher ani- 
mals. The deer are not quarrelsome as a group, but if two 
hinds do fall out they may take sly slaps at each other for 
most of a day with their able forefeet. The leader is 
assisted by a second hind who takes the rear position in 
any considerable movement of the herd. This unques- 
tioned leadership is of the mother type and bears no rela- 
tion to the masculine egocentric kind which enjoys power 
for power's sake. The leading hind is constantly anxious 
for the herd welfare, and the epithet she has earned from 
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the stalker of `herself of the long neck' aptly describes the 
constant raising of her head to smell, hear, and see. Other 
hinds will help her in this anxious task and take their 
turns as smellers- hearers -watchers, but the leader is 
always the most alert of the group. The human observer 
of red deer must make certain of the leader's identity 
before he undertakes a stalk in order to get nearer to 
them, and her movements must be closely watched all the 
time. 

The females of a group are much more alert and in- 
quisitive than the young males. As I have said, the leading 
hind takes most responsibility, and once she is noted, it 
is surprising what chances an approaching observer may 
take with the staggies in the group. As calves they seem 
as sharp as their sisters, but as yearlings and up to three 
years old, when they leave the hind group, they appear to 
take no part in the general watchfulness. This may be 
looked upon as a sexual difference and as a concomitant 
of male sexual immaturity. Alertness, individually and 

the and 
with age. This means, of course, that discrimination also 
improves. It is possible by crawling to approach a group 
of deer with a little staggie watching you. His attention 
wavers from time to time and he looks away. His interest, 
though returning, is not backed by discrimination, and he 
does not bother to rise or warn the herd of this human 
thing unknown on the horizontal plane. But you cannot 
fool an adult hind like that. Once a young stag has left 
the hind group he becomes watchful and attentive to 
detail. At the actual time of leaving he may or may not 
be sexually mature, but his social environment is altered 
and his behaviour changes to become adapted to the new 
conditions in which he finds himself as a member of a 
stag company, a looser association more dependent on the 
rule of each for himself. 

One of the most delightful examples of social behaviour 
to watch in red deer is the movement of a hind group 
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from a source of disturbance (let us suppose it to be the 
observer), which entails the herd's disappearing for a short 
time when crossing a depression in the ground. The hind 
at the rear stops at the last point in sight of the observer 
and turns about. She stands motionless, watching, until 
the leader and the bulk of the herd begin to appear again 
beyond the depression. Then the leader and the herd 
stop and face the disturbance, and the rear -guard hind 
trots over the hollow out of sight and rejoins her fellows. 
I do not want to suggest that the hind in the rear is able 
to assess exactly when the leader and the main body of 
the group come into view of the observer again. It is 
probable that the halt of the leading hind in the position 
where she can see the observer is the signal which prompts 
the retreat of the hind in the rear. As I shall have cause 
to explain later, deer have a marked objection to allowing 
any person or object out of their sight which they may 
think to be a source of danger. Even when the herd has 
to pass out of sight the last hind will sometimes wait for 
several minutes at the point of disappearance. 

One day in the early spring of 1935 when the snow had 
been low I was lying in the rocks above and east of Ach- 
neigie. There was a bunch of hinds just above Achneigie 
and I saw them come up at a trot on to the broad shelf 
between the house and me. Then I saw the stalker's wife 
going for her cows with the dog. When the leading hind 
had brought the herd to a point just below me and out of 
sight of the floor of the strath she turned about, left the 
herd, and trotted back to near the edge of the shelf. I ima- 
gine that from the strath only her head could have been 
seen. There she stood and watched the whole operation of 
the cows being brought in, and not until cows, dog, and 
woman had disappeared into the byre did the hind walk 
back the three hundred yards to the rest of her group. 
To note the contrast between the normal orderly move- 
ment of the herd and a movement in which leadership 
has gone, it is only necessary to see a stampede -a 
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rare occurrence which will be described in the next 
chapter. 

Here is another example of the watchfulness of the 
leading hind. The few deer in Glac Cheann which I fed 
during the winters of 1934 -5 and 1935 -6 never grew tame 
enough to approach the food while I was near. In the 
worst of the weather they would stand away at a distance 
of fifty to a hundred yards, there to wait until I left the 
Glac. They were often on the edge of the quartzite slabs, 
three or four hundred yards away and just out of sight of 
the actual feeding -place. I hid in the heather behind a 
knoll one evening in February 1936, ten yards from the 
food. The five deer were a long time in coming down 
and the leader was not quite easy. As she usually watched 
me leave the Glac before coming down to the food it is 
possible that the pattern was incomplete for her on this 
occasion. She stopped five yards from the food, her 
muzzle raised, and the others ran down to the maize and 
began eating. She looked about and walked round with 
stilted steps. Two minutes had passed and the corn was 
fast disappearing. She moved five yards up the hill be- 
yond the feeding -place and from there she could see the 
top of my head. She looked at me, moved her head this 
way and that, and walked a few steps higher to see all of 
me. The others were still feeding and walking within a 
few feet of me. The leader barked once. The four swung 
up their heads, ran up to her, and turned to look in my 
direction. They all stood still twenty -five yards away. 
The hind barked again and I sat up in full view. They did 
not move. I got up and walked away rather shamefacedly 
before their gaze. They knew me well enough not to 
take precipitate flight. When I was out of the Glac and 
across the glen at Brae House I looked through the glass 
at them still standing there. They could, of course, see 
me walk up to the house. Then I saw the leader trot 
down first to the remains of the food and the others fol- 
lowed her. By relating this incident I do not wish to imply 
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conscious altruism on the part of the leader, but in her 
alone of the group did watchfulness override the food - 
drive. Her behaviour was not egocentric. 

Carn na Carnach 
1550 ft. 
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FIG. r . Diagram of northern portion of Cam Na Carnach Hind Territory. 

In the previous chapters we have seen that there are 
hind territories carrying varying numbers of hinds from 
five to over two hundred. When the whole' group is 
together orderliness is most apparent, but the sociality of 
the hinds is not so simple as that. The whole number of 
hinds on a territory is one group, though they are not 
usually all together. Various factors, to be discussed 
later, bring the total number into one herd, but the hinds 
break up into smaller groups and families and there are 
good reasons for certain types of reassortment in the 
course of the year. It would be tedious to go through 
each territory noting the changes in social grouping: we 
will consider one only. Let us imagine the Cam na 
Carnach hind territory, with the help of the diagrammatic 
sketch -map, Fig. 1. The total of 95 deer on the Carn 
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includes between 40 and 45 adult hinds. These are 
divided into three main families, and their favourite 
grazing- and resting -places are marked 1, 2, and 3 on the 
sketch -map. Under conditions of good weather and in 
daylight, at times of little herd movement, these three 
family groups may split up still further into individual 
families, so that the whole of the Cam is dotted with its 
deer. Any one of the hinds may wander anywhere on the 
territory, and as a group they do so, but as families they 
have these preferences for particular parts of their terri- 
tory. Each family group has its leader, but when the herd 
is together as one unit the family group leaders submit 
to the one leading hind of the herd. Their behaviour 
is modified to fit in with the normal changes of social 
grouping. In November and December, occasionally in 
January and February, and in June when the deer are 
moving to the summer grazings, other changes of group- 
ing within the territory may be apparent, and they are 
mainly referable to the exigencies of maternity. The milk 
hinds and their followers are to be found on Cam na 
Carnach for most of the winter. The `yeld' hinds, more 
correctly those which have no calf at foot, may be found 
in the Toll Lochan corrie in the open weather of Novem- 
ber and December, and often on a good day later in the 
winter they will be in Coir' a' Ghiubhsachain. When 
June comes, the truly barren hinds will move up first. 
There is a distinct tendency in late autumn for the three - 
year -old hinds to form close little bunches of their own, 
and they will stay up in the Toll Lochan corrie as late in 
the back end of the year as the weather will allow them. 
It is noticeable that when these small companies of young 
hinds are disturbed they move off in much less orderly 
fashion than a complete hind group. They are much 
more mobile and do not stand motionless for the same 
length of time after they have seen an intruder. 

Calving time is from about June 7th to July r 5th in 
Highland red deer, and most of the calves are dropped 
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between the i5th and 25th of June. There is a sharp 
falling off in the numbers calving early in July, and only 
occasional calves are born in August and September. One 
hind on Cam na Carnach calved in the beginning of 
October 1934. The calf lived through the mild winter 
and went to the tops with her dam in June 1935. At 
calving time the group breaks up and each pregnant hind 
goes on her own. Her followers are with her, but when 
the calf is born she drives off the youngsters. This has 
little effect on the yearling, which treats the chasings as 
extra play. The two- and three -year -olds are content to 
be driven off to a distance. It is at this time that the 
young stags leave the hind groups, move off the ground, 
and join companies of older stags. Six or eight young 
stags left the Cam na Carnach group in June 1935 in this 
way. Their maternal group is broken up, there are no 
large bands of hinds to mix with, and their own mothers 
are actively driving them away. The little company of 
three- year -olds -and occasionally two -year -olds -goes 
away on its own, and in 1935 they joined the Coir' a' 
Ghamhna stags. It is at this time that the young stags 
begin to look round for themselves, but they take time to 
learn their individual responsibility. The young stags 
leaving a hind group flock together, and this probably is 
the basis of the observation that age -classes of stags tend 
to keep together. 

The hinds drop their calves in the heather, preferably 
rather long heather, and in the sheltered portions of their 
upper winter territories, though there does not appear to 
be any effort to hide the calves in particularly secluded 
places. The calf lies alone for two to five days and it is 
fed by the mother twice a day. During this time the calf 
will change its position several times, leaving soiled ground 
for fresh two or three yards away, turning round several 
times in the new place to make a bed. Once the calf is 
strong on the legs it follows its mother very closely, and 
within a few days the hind, the calf, and possibly the year- 
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ling and two -year -old move off to the high ground. There 
they join the barren hinds and followers which have pre- 
ceded them. By this time the yearling is no longer being 
driven away from the calf by the dam. A calf sucks its 
mother right through the winter and late into the spring, 
and it is not at all unusual to see both the yearling and 
the calf of the year taking milk from the same hind. 
Throughout the summer the hind groups are well knit 
and they move about the large grazing -faces of the high 
hills in full complement. 

We see, then, that in the course of the year there is 
constant rearrangement of grouping within the main hind 
group, but it is no random affair. There is a good reason 
for every change, and the point I want to emphasize is 
that the hind group still remains one `city' even when 
sub -groups of its members may be two miles apart. 
Orderliness is apparent throughout, and when the whole 
group assembles, from time to time, family discipline and 
leadership give way to that exercised by the leading hind 
of the territory. Individual and particular examples of 
behaviour within the hind group will be described in 
later chapters. We have confined ourselves here for the 
most part to general trends. 

Stag Companies 

Stags form companies on their territories of a much 
looser character than the hind groups. The characteristic 
differences between stag companies and hind groups, 
socially and territorially, are essentially extensions of 
primary sexual physiological and psychological differences. 
As Heape has written in his Sex Antagonism (1913): 

`The Male and the Female individual may be compared in 
various ways with the spermatozoon and ovum. The Male is active 
and roaming, he hunts for his partner and is an expender of 
energy; the Female is passive, sedentary, one who waits for her 
partner, and is a conserver of energy.' 

Thomson and Geddes (i93i) have tabulated the average 
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differences between male and female, and those particu- 
larly applicable to the social and territorial behaviour of 
red deer are quoted below: 

Male Female 

Rising to more intense outbursts of Capable of more patient endurance. 
energy. 

More impetuous and experimental. More persistent and conservative. 
More divergent from the youthful Nearer the youthful type. 

type. 
Often more variable. Often less variable. 
Making more of sex gratification. Making more of the family. 

The thesis of Geddes and Thomson (189o) that feminine 
metabolism is anabolic and integrative and masculine meta- 
bolism katabolic or destructive still holds in its broad sense, 
and, as the quotation from Heape suggests, the behaviour 
developing in each sex is strictly comparable. The basic 
difference is endocrine in origin, no doubt, and we shall 
have to touch on it in a later chapter. 

The stag company is a number of egocentric males and 
is a very loose organization. There is no apparent leader, 
though one animal may be in a position to bully the rest, 
which is quite a different thing. If a stag company is 
disturbed the animals may run away in single file or they 
may split up and scatter, but the single file is not a led 
retreat. The stag farthest away from the source of dis- 
turbance takes front place whether he is just a young 
staggie or a mature beast. The formation of single file is 
an interesting one to the animal psychologist. Sometimes 
it may be the most efficient mode of progression for a 
number of animals, but this explanation should not be 
accepted too readily. There is no doubt that there is a 
tendency in many forms of animal life to follow a line or 
a single file. The horse needs no guidance in the furrow, 
Köhler's apes played follow -my- leader, children playing 
naturally do so, and in human life generally the tendency 
is all too common. I believe the origins are the same 
throughout. 
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Cameron (1923) relates an amusing incident which 
illustrates to what length the disposition to single file may 
be carried. Some stags were grazing round the skeleton 
of a beast and one of them was rubbing his antlers among 
the bones. This stag threw up his head when Cameron 
disturbed the band, and brought up a festoon of rattling 
bones on his antlers. `Bones' got second place in the rush 
that followed, and the noise of the rattling bones made 
the first stag go faster and farther. The faster he went, 
the faster went `Bones' and the others behind him, and the 
more noise there was altogether. The stags went far out 
of sight. I have noticed repeatedly how a number of stags 
will frighten each other into movement from a source of 
disturbance which would not have moved them indivi- 
dually or in twos and threes. But one runs a few steps, 
the others begin to move, the first one jerks again in 
consequence of the movement round him, and a general 
movement is started. 

Stags are much more given to wandering on their 
territory than hinds, and, as far as I have been able to see, 
not always with obvious reasons which can be adduced 
to account for the movements of the hinds. Presumably 
they move because they wish to (and very often this is 
a better reason than has been allowed), and disturbance 
moves them or splits up the company more readily than 
it does the hind groups. Stags have intimate knowledge of 
a wide tract of country beyond their normal territory. 
This is understandable when it is realized that they leave 
it normally at rutting -time and may travel many miles. 
But the looseness of the company may be shown by the 
following examples of change of companies between 
winter and summer. One stag which wintered on Beinn 
Dearg Mhor with several others was well known to me. 
He was a `switch' except for one small shoulder point on 
the antlers, and the tips were very close. This beast dis- 
appeared in June 1934 and early in July I found him in 
Coir' a' Ghamhna. By the end of October he was back 
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on his old ground behind Larachantivore with his winter 
friends. He left them again in July 1935 and I saw him 
on An Teallach soon after. Another stag with back - 
curving antlers which wintered normally at Inverbroom, 
fifteen miles away, was seen in Glen Muic Beag by Donald 
MacDonald, Larachantivore, in August 1934. This type 
of movement will call for further mention in the next 
chapter. 

As the velvet is shed from the antlers in August, the 
stags appear to gather together more closely in companies, 
and there is daily movement which may involve the whole 
length of their summer territories. But as the rut ap- 
proaches, what previously has been play and high spirits 
becomes serious quarrelsomeness, and the companies are 
broken up by each newly rutting stag trotting away from 
his fellows. 

The stag companies frequently split into their approxi- 
mate age - classes when grazing and resting, and this pre- 
sumably is a social tendency. At the same time it is quite 
common in summer to see an old stag with one or two 
young ones keeping persistently away from the rest. This 
has been noted before, by Millais (1906) and Cameron 
(1923), and the usual explanation is that the young stag - 
gies do the watching for the old one, which can then take 
his ease the better. Here is an incident I watched high 
up on the southern face of Sgurr Ruadh about noon early 
in July 1934. I was four hundred yards away and saw 
all this through binoculars. A prime stag of ten points 
showing through his velvet was lying down, his legs under 
him, head forward and eyes closed. A small staggie was 
lying ten yards away, chewing his cud and turning his 
head every minute or so to look about him. He sees me. 
Cudding stops. Five seconds pass and he does not move. 
Then he is on his feet and trotting to the big stag. The 
staggie lowers his muzzle towards the big fellow, coming 
within a yard of him. They both lift their heads together 
and look intently in my direction. Why does the big stag 
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look so certainly towards me, for the staggie is behind 
him ? Five minutes pass ; I do not move ; they do not. 
The sun is crosswise to us, if anything in my favour. The 
big stag lowers his head again, the staggie lowers his 
and walks away a few yards, not quite to the same place 
as he was before. He looks towards me, lies down again, 
and in another minute goes on chewing his cud. The big 
stag has his eyes closed again and the heat haze dances 
over everything. After ten minutes I move on to my 
knees. The staggie sees me and runs to his big friend. 
The stag gets on his feet this time and looks unerringly 
in my direction. But the air is dancing, the wind is in my 
favour, and the sun a little more so than it was last time 
he looked, and I am very still. Five minutes more of 
intent gazing ; they lower their heads together, graze per- 
functorily for a few yards, and lie down again. I creep 
away and leave them in peace. 

Sometimes an old stag will become anti- social and, 
either alone or with a fellow of like inclinations, will keep 
low all through the summer. All day he lies in the bracken 
which shelters him in some measure from the flies, and 
he raids the cornfields in the strath at night. These soli- 
tary stags frequently fall to a waiting rifle in the moonlight, 
and it is usual to find that the beast's incisor teeth have 
disappeared. The solitary or semi -solitary old male is a 
common figure in many of the higher animal communities 
from the elephant and the cattle kind to man. In fact, he 
is a social phenomenon. What is the solitary stag's daily 
life ? What does he do ? Nothing, for the most part. He 
does not go to the hinds at rutting -time, his antlers are 
poor, and the gonads do not show seasonal enlargement. 
Unfortunately, during the period of my work I have not 
had the opportunity of dissecting such a beast. His move- 
ments are little more than those between his feeding -place 
and his sleeping -place, which latter becomes bare and 
hard from long usage. He eats and sleeps and looks 
morose. 
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It is a noticeable fact, and one often referred to in 

natural history and sporting books, that when both groups 
of hinds and companies of stags are resting, the individuals 
are disposed in such a manner that every point of the 
compass is covered by one or other of them. Single deer 
tend to lie back to the wind, facing downhill, and in this 
way proximity of danger is carried by scent from behind 
and vision is responsible for guarding the expanse below. 
To repeat, the resting herd is variously disposed, and the 
result has a value for the well -being of the herd, but I 
think the element of chance should be given more weight 
instead of looking for an ad hoc cause for the effect. I 
have watched for long periods many knots of resting deer, 
and it is usual for most of the animals to change their 
lying positions at least once during a three- or four -hour 
rest, and an horizon is sometimes left uncovered for a time. 
What gives a much more definite inkling of social beha- 
viour is the fact that the leading hind takes the position at 
resting -time from which most can be seen of the country 
and the herd. The stags do not show this delegation of 
responsibility so markedly, for each keeps a good look -out 
for himself. 

Wounded deer become solitary until they die or are 
healed. Stags suffer most in this way, but I have seen 
lame hinds as well. The effect on the herd of this retreat 
from society by wounded animals must be for its good, 
though once again I state merely an objective fact and its 
result without drawing a teleological conclusion. The 
flesh of deer, like that of many herbivorous animals, seems 
highly immune from general sepsis. The deer which 
suffers a broken leg, probably a compound fracture if 
caused by a bullet, goes very thin and looks miserable 
until the leg sloughs off. Then the animal regains its 
condition in a very short time and rejoins the herd. There 
is a hind on Cam na Carnach with only three legs, one of 
the forelegs having gone from high at the shoulder. The 
sound foreleg has come into a more central position and 

4407 M 



82 THE RED DEER 

the hind gets about as well as her fellows. She was useful 
to me in that I was able to follow the movements of her 
group with considerable accuracy when I began work two 
years ago. Her bobbing gait allowed identification of her 
group from a long distance. 

The Harem 
There remains to be considered the social structure and 

significance of the harem, a unit which has been in the 
past frequently misinterpreted. We are constantly warned 
in observing animal behaviour to avoid the anthropo- 
morphic point of view. Carried far enough, obedience to 
this injunction brings an observer to the point of not being 
able to see the wood for the trees. The harem of red 
deer, however, is an excellent example of the danger of 
being unconsciously influenced by the standpoint of the 
human patriarchal society. The sociality of red deer is 
matriarchal, and the apparent modification of this struc- 
ture for a short season of the year does not break up the 
matriarchy and establish a patriarchy. The word patri- 
archy implies governance by the male of the family. Now 
however eager and active the stag may be he does not 
gather round him (as I have sometimes heard it said) a 
number of hinds. His action is similar to that of a collie 
keeping together a knot of sheep. The hinds are impassive 
to his activity. His interest in them is purely concerned 
with sexual gratification, and his activity is equally divided 
between keeping his hinds together and keeping other 
stags away. This interest and activity absorb so much of 
his attention that he fails to look about for disturbance or 
possible danger. The hinds are as they always are : the 
leader is watchful and all do their share. The egocentric 
nature of the stag's apparent dominance of the group is 
shown when disturbance becomes an actuality. The lead- 
ing hind barks and the group gathers behind her in retreat. 
The stag may go with the group, not at the head of it or 
bringing up the rear, but with no responsibility at all. Or, 
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what is equally likely, he is away on his own road, careless 
of his harem and his lust forgotten till he is out of danger. 
We must realize then, the dual nature of the harem -the 
continuance of normal care and responsibility for the 
group by the leading hind, and the more spectacular but 
extremely circumscribed, egocentric and casual domin- 
ance of the stag. 



CHAPTER VI 

SOME SOCIAL FACTORS AND COMPARISONS 

The Voice 

VOICE is a social asset, and, however restricted its range in 
some animals may sound to our ears, it plays an important 
part in animal sociality. Some animals, such as dogs, 
horses, sheep, cattle, and roe deer, have vocal powers at 
all times of the year, and apart from a certain greater 
strength and timbre in the male sex, the voices of male and 
female are similar. The voices of our domesticated ani- 
mals have degrees of expression which a constant atten- 
dant is well able to understand and from which the desires 
of the animal can be accurately inferred. 

Let us digress for a moment to consider the voice of the 
cow, one of man's most delightful and expressive com- 
panions. Traditionally she moos, but there is the tiny 
expectant moo of the cow who has finished her turnips 
and is ready for some hay, and there is the greedy moo of 
the cow who sees the skep of corn -lick coming along. The 
monotonous and loud bawl of hungry cattle is unpleasant 
to hear. There is a distorted moo which pain evokes, the 
high -pitched blare of the cow in heat which carries for a 
mile, and the low muffled moo of anger and frustration. 
Maternity calls forth a small, short, anxious moo, often 
repeated. This range of sounds, all classed under `moo', 
covers a wide range of emotions. The nuances of expres- 
sion which man comes to understand are immediately 
comprehensible to other cattle and are capable of arousing 
similar emotions in them and consequent herd behaviour. 

The voice of the red deer has marked sexual differences 
not only in type and volume but in the times and circum- 
stances in which the voice is used. The hind is able to 
make a sound like a sharp staccato bark, one at a time, at 
intervals of five to fifteen seconds. This sound is made 
only when there is a source of disturbance to the herd, 
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and it is made by the leader usually or by the hind who 
has discovered the trouble. Immediately the whole herd 
is alert, but not necessarily frightened. Thereafter, maybe 
not a beast moving, only the leader continues to bark at 
intervals. If they move off, it will be silently, and the hind 
may bark each time the group stops to look back. If the 
group is just a family of three, only the mother will bark. 
Never does the whole group of females indulge in barking. 
There is in this species, in fact, a social discipline in the 
use of oral sound among the females. The bark of the 
hind carries far, and all deer within hearing take notice of it 
whether they are of her group or sex or not. In barking, a 
hind opens her mouth momentarily and gives a slight chuck 
of the head. The stag is able to give tongue only during 
the rutting season and for a short period immediately 
after. The sound is a roar, often repeated. He stands 
squarely on his four legs, extends his neck and head, and 
the sound rolls forth from a wide -open mouth shaped like 
an O. This roar is impressive and doubtless that is what 
it is intended to be. It is the embodiment of lust and its 
derivative emotions of challenge, anger, and jealousy. The 
sound at night time in a glen full of rutting stags has a 
curious quality for the human listener. It is brave enough, 
but there is a sadness and inarticulateness in it somewhere, 
a touch of frustration. By November the sound has de- 
generated to a low moan, infrequently given. For the rest 
of the year the stag is silent. The stag does not bark ex- 
cept when immature, and I have heard it happen on three 
occasions only, each time when a young staggie has been 
alone and I have surprised him -once in Gruinard in 
June, once in Fisherfield in August, and once on Cam na 
Carnach in December. These times, except perhaps the 
last, do not coincide with a possible development of the 
sexual voice. Once maturity is reached the rare male bark 
is heard no more. 

I have remarked on the great volume of sound of the 
stag's roar, so different from the sharp, incisive bark of the 
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hind. For all its volume the roar does not carry far. The 
wind plays queer tricks, but I have often been within 
three hundred yards of a roaring stag and never heard a 
sound. A hind's bark would come through this same 
wind. After all, the bark of warning is needed afar; the 
sexual roar of challenge is a sound for short distances. 

Deer calves have their own small voices, and the hinds 
will make intimate grunts which are meant for the calves 
alone and not for the herd. If you are near enough to a 
herd of hinds and calves in July these family sounds are 
pleasant and almost continuous. 

Play 
The tendency to play which is common among the 

higher animals, especially among those which have a well - 
developed sociality and those which have several young 
at a birth, is a phenomenon which can be more easily 
described than explained. Herbert Spencer developed the 
poet Schiller's theory of play as a mode of giving vent to 
an excess of energy which is available in young animals 
because they are not faced with the energy -using tasks of 
food -seeking and caring for their own safety. This super- 
fluous energy flows along the most open nervous channels 
and results in apparently aimless movements of running, 
leaping, and kicking up the hind legs. This ingenious 
theory does appear to explain those capering movements 
of animals and children which occur in good health after 
any period of confinement. But play is a much more 
complex activity than random exuberant movement. Karl 
Groos (1898) put forward the view that play forms a 
preparation or education for the serious tasks of life, 
carrying with it no immediate responsibilities. In some 
ways this is the opposite of Spencer's theory, for it implies 
that the tendency to play is an hereditary endowment of 
great evolutionary value. The period of immaturity be- 
comes valuable to the species in that it provides time for 
the operation of the tendency to play, which develops and 
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perfects instincts and, what is equally important, gives 
opportunity for modification of behaviour which may be 
of service to the individual or the society. This theory, 
though inductive and teleological and not accounting for 
all examples of play, does link up with the inference we 
may draw from that type of play in which the mother 
takes an active and guiding part. Play becomes education, 
and the longer the period of immaturity allowing opportu- 
nity for irresponsible play, the more complete the educa- 
tion. Certainly the animals much given to play and 
having a long period of infancy show high mental develop- 
ment. McDougall (1931) emphasizes the impulse to 
rivalry which is a strong factor in play and which is a 
modification of the combative impulse, `the impulse of an 
instinct differentiated from the combative instinct ... to 
secure practice in the movements of combat'. 

At this juncture none of these attempted explanations 
of play satisfies me. It is doubtful whether random move- 
ments referable to superabundant energy should be given 
the title of play ; they are physical pleasurable activity of 
the order of a motor -mechanism induced by the well- 
being of the organism. At the same time this boisterous- 
ness is infectious, as anybody who has had to care for 
herds of cattle knows. It may serve as a preliminary to 
indulgence in co- ordinated play. Groos and McDougall 
pay too much attention to the mock -combative aspect of 
play and the play educative of capture of prey. In ungu- 
lates play may take exactly the opposite form, that of 
evading capture. I am inclined to be eclectic until a more 
complete theory forms in my own mind; to observe that 
play is in evidence when the participants are in a state of 
bodily health ; that the movements in many forms of play 
are similar to those which may be made in goal- seeking 
activity in adult life; that the repetition of movements in 
play tends to perfect patterns of activity; that play may be 
parentally induced; that play gives opportunity for varia- 
tions in behaviour and that it is a social phenomenon in 
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animal life. Lastly, uncritically and anthropomorphically, 
I believe animals play from an innate spirit of fun. It is 
a function of the organism making for health as well as 
arising from it. To refer play to purely sexual origins is 
ingenious but difficult of adequate demonstration. The 
sexual differences in play are obvious, nevertheless, and 
erotic play does occur during the rutting season on the 
part of the hind. Indeed, it is doubtful whether erotic 
play on the part of the female can be placed in the same 
category as youthful and family play. 

Play which I have observed among red deer has been of 
the following types : 

King -o'- the -Castle. 
Young calves up to three Racing. 
months of age Tig. 

Mock fights (pattern never completed). 
Families, e.g. hind, two -Tig. 
year -old, and yearling 1Tig round a hillock. 
Stags . . Mock combat? 
Hinds in season . . Erotic play. 

King -o'- the - Castle is a common game with the young 
of ungulates. A hillock is used as an objective, and each 
member of a group of deer calves tries to attain and occupy 
the summit. Rivalry is certainly strong in this type of 
play, but there seems no hint of mock combat in the 
actions of running up the hillock and shoving away the 
holder of the summit. I watched some hinds and calves 
in the corrie between Beinn Dearg Mhor and Beinn Dearg 
Bheag on July 8th, 1935, for a considerable period, in 
which time the calves indulged in the four types of play 
mentioned above. No form of play continued for more 
than five minutes at a time, and the mock fights were little 
more than momentary. King -o'- the - Castle would start 
by one calf mounting the hillock and occasionally rising 
on its hind legs. This would seem to serve as invitation, 
for others would look up, leave their mothers, and run 
towards the hillock. The hillock was worn by the impress 
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of many tiny feet, and it was obvious that this had become a 
traditional playing -place. When I say `traditional' I admit 
that association of the hillock with previous fun may influ- 
ence their behaviour towards a repetition of the experience 
when they pass near it again. But I have seen deer calves 
come from a distance of fifty yards to their chosen hillock 
to begin playing, as if their play was premeditated. 

Racing among calves and lambs can hardly be accepted 
at its face value of reaching a mark in front of the 'other 
fellow. From my own observations I think this form of 
play more concerned with putting the greatest distance in 
the shortest time from a point behind the runners. Each 
participant in the race serves to excite his fellow to get 
farther away. They leave a point more or less together, 
but there is no definite finishing -mark. 

Tig is the game in which one member of the group 
chases the others till he has touched one of them, when 
that member does the chasing. At least, those are the 
strict rules under which children play, but the deer calves 
play with greater freedom. The chaser may become the 
chased before he has tigged his fellow with his forefoot. 
The circle of ten or twenty yards' radius becomes vivid 
with the fast movement of ten dappled elves, and the eye 
cannot follow each and all of them. Then the game has 
stopped as suddenly as it began and the players have 
scattered to their mothers for a drink. I have seen nests 
of mice acting in a similar manner. 

I doubt if mock fights are worthy of that name. The 
calves stand on their hind legs and make as if to strike 
each other with their forefeet, but they never do. Two, 
three, or four may be on their hind legs together, their 
little ears sticking straight up into the air as if they were 
really cross. 

Tig round a hillock by a family of three or four deer 
is very interesting to watch. The obstacle provides the 
opportunity for doubling, a practice which is common in 
the play of dogs round a house but uncommon among 
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animals lower in the scale. I suggest that this behaviour 
involves insight in the sense used by the Gestalt school of 
psychologists and by Köhler in his work on the behaviour 
of apes. McDougall (1931B) has interpreted the word in 
its psychological sense as meaning `that the animal does 
not merely receive and react in reflex fashion to certain 
sense -stimuli, but that it in some sense grasps relevant or 
essential relations between the features or objects entering 
into the total situation'. In the same paper McDougall 
invites the Gestalt school to go farther and recognize fore- 
sight in animal behaviour. This is a fence at which con- 
temporary psychology has boggled, for it entails the 
admission of teleological causation in animal behaviour. 
Every critical observer is aware that the teleological ap- 
proach is apt to lead to false conclusions, because the 
mental state of the animal cannot be grasped, and the end 
results to which behaviour may lead can be understood 
only from the human point of view. But that is true of all 
interpretation of animal behaviour, whatever philosophical 
standpoint is We cannot prove the conative basis 
of animal behaviour, neither can the physiological school 
disprove it. We can, however, use our common sense and 
apply Lloyd Morgan's canon to the effect that `In no case 
may we interpret an action as the outcome of the exercise 
of a higher psychical faculty, if it can be interpreted as the 
outcome of the exercise of one which stands lower in the 
psychological scale.' Mechanistically minded observers, 
assuming a priori that the mechanistic interpretation is 
the simplest, have applied a fundamentally sound caution 
in such a manner that they raise barriers before their own 
mental vision. If the physiological school applies its views 
in equal measure to human behaviour, then its attitude is 
allowable as a philosophical outlook which is consistent, 
but once man is placed outside the scheme the mechanists 
become as ingenious in complicating simple issues on the 
one hand as are the teleologists on the other. 

To return to our family of deer at play round the hillock : 



SOCIAL FACTORS AND COMPARISONS 91 

I follow McDougall's argument that the acceptance of 
foresight is a logical outcome of the acceptance of insight 
in animal behaviour. The mother hind is standing to one 
side of the hillock, which is about ten feet high and ten 
yards across. The circumference of this obstacle is be- 
tween thirty and thirty -five yards. A two- year -old stag 
is on one side and a yearling hind on the other. The 
yearling is chasing the staggie. He is running away round 
the hillock, ten yards ahead of the yearling. She turns 
rapidly in her tracks and gallops in the opposite direction 
to catch the staggie coming towards her. He is so sur- 
prised that he jumps into the air, all his legs stiff, wheels 
round, and is off in the opposite direction. The yearling 
follows ten yards before she doubles again and catches 
him coming towards her. The staggie is not so surprised 
this time. He wheels instantly and is off. This happens 
three times more, when the mother hind, who has watched 
the game attentively, runs to the hillock and joins in to 
chase the staggie. She runs, perhaps by chance, in the 
opposite direction from the yearling, and the staggie finds 
himself between the two of them. He leaps up to the 
summit of the hillock and the game is over. And then all 
three romp away fifty yards and begin grazing. The hil- 
lock was high enough and wide enough to hide the deer 
from each other. The young hind's goal was to `catch' 
the staggie, we may presume, not merely to chase him. 
Her turn in the opposite direction as soon as he was out 
of sight ahead was an advantageous move towards this 
goal and involved a reversal of the obvious course. The 
action showed not only insight into the problem but fore- 
sight of a mode of solution. This particular incident of 
play took place in Coire Mor, at the foot of the slopes of 
Ruigh Mheallan, on May 23rd, 1934. 

Stags play much less frequently than hinds. I have 
often seen two young stags with their heads low and their 
antlers together, turning this way and that and occa- 
sionally lightly shoving a little. The tempo of the whole 
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procedure is slow and the incident may continue for a 
quarter of an hour. This causes me to wonder whether it 
is play at all or merely a pleasurable experience. It may 
take place at any time between September and March 
when the antlers are hard and present. 

Erotic play by the hind which acts as an excitant to the 
stag is of a different character from those types described 
and is referable to a different origin. The. only examples 
I have witnessed will be described in the chapter on 
reproduction. 

General Remarks on Sociality; and Comparisons 
I have said already that I consider red deer to have 

attained to a high degree of sociality among the hoofed 
animals. It is tempting to compare their social system 
with that of other species not far removed from them. 
First of all, the red deer is a numerous and colonizing 
species in Scotland wherever man allows it to spread. 
By a considerable reduction in physical size it has survived 
and overcome the changed environmental conditions from 
prehistoric and even historical times. Our only other truly 
wild member of the cervine family is the roe deer, a small 
and shy woodland creature. In the Scottish Highlands 
the roe is not a common target for the sportsman's gun, 
and in many places -everywhere on the ground I have 
worked over -these little sprites are encouraged. There 
are probably less than a score of them in the Dundonnell 
strath and they seem not to vary in numbers. I have 
watched them with interest whenever opportunity has 
allowed, and their habits offer a striking contrast to those 
of the red deer. Roe deer are seen only in twos and threes, 
and it is extremely difficult to predict whereabouts in the 
woods they are likely to be. In fact, they are constantly 
making considerable shifts of ground and observe no 
strict daily rhythm. If these small families of roes are 
watched carefully it becomes obvious that there is no 
matriarchy here. The buck is the leader of the little band 



SOCIAL FACTORS AND COMPARISONS 93 

for most of the year, though he may go off to the hill by 
himself for a month or two in high summer. He is often 
in front as they graze along, and it is he who makes those 
sharp glances among the trees and sniffs the air in delicate 
manner. His mate and the fawn or yearling follow, and 
do not show the nervous anxiety of the red deer hind. 
The buck is also a very pugnacious fellow and will fight 
at periods other than that of the rut. The does drive away 
their young ones when they are yearlings if new calves 
are born then, and the buck will not tolerate the presence 
of another male in the group beyond the age of a yearling. 
We see then that there is a lack of that family cohesion 
which is so characteristic of the red deer. This smallness 
of the group and comparatively early expulsion of the 
young must be to the detriment of the increase of the 
species in a country where it has to contend with preda- 
tors. In Scotland foxes and eagles take toll of the fawns, 
and in Dundonnell I think the wild cat does also. It will 
be obvious that the underlying point of difference is that 
the red deer is matriarchal and the roe deer patriarchal, 
and this is a clearer concept than thinking, of one species 
as being gregarious and the other not. Matriarchy makes 
for gregariousness and family cohesion. The patriarchal 
group can never be large, for however attentively the male 
may care for his group he is never selfless. Sexual jealousy 
is always ready to impinge on social relations leading to 
gregariousness. As Hobhouse (1913) has said, `The prin- 
ciple of force is the very antithesis of the principle of 
social ethics' ; and I contend that the matriarchal system 
in animal life, being selfless, is a move towards the develop- 
ment of an ethical system. The governing male cannot 
keep more females than he is physically able and he will 
not allow other males to mix with his group. Family 
leadership by the male sets a definite limit to sociality in 
a species in which the male displays sexual jealousy. 
Matriarchy, which entails separation of the sexes for the 
greater part of the year and relieves the male wholly of 
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parental care, is a decided social advance which helps the 
species towards survival. A clear idea of the complex of 
reproductive processes and territorial state of the sexes 
outside the breeding -time is fundamental to an under- 
standing of animal sociality. 

The goat is also wild in the area over which I have 
worked and flocks are interesting to watch. At some time 
the stocks of wild goats here must have come from domes- 
tic animals, and there is one herd of six beautiful white 
goats in the Glas Thuill which is descended from two or 
three of the native type which escaped ten years ago. 
Those on the Guinard ground are black, black and white, 
and grey. The social system of the feral goat appears to 
be patriarchal, but the leading male tolerates the presence 
of younger males. There seems also more co- operation 
between the several individuals of the group. The goats 
live in the more inaccessible parts of the ground, and 
though they will not allow the near approach of man their 
retreat from danger is unhurried and remarkably com- 
plete. The farther away a man may be, the more he can 
see of their movements. The goats do not move. The 
man comes to within two hundred yards. The goats 
watch him in their own laconic fashion. Then, probably, 
in a rocky country he must pass out of their sight before 
he can approach nearer. That is when the goats disappear. 
Like the deer, they have an objection to allowing an 
approaching human being out of their sight. When the 
herd of goats retreats into the rocks the kids go first, their 
mothers directly behind them and giving them a nudge 
with their foreheads now and again to guide the kids in 
the right direction. The males bring up the rear. The 
whole movement is orderly and very pretty to watch. 
Goats seem to have conscious knowledge of their tactical 
position in relation to an approaching human being which 
influences the extent of the movement of the group. 

Here is a story where the laugh is against me. I was in 
the birch -wood near the foot of Loch na Sheallag. There 
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was a slight sound in the rocks above me, and looking up 
I saw a black -bearded face peering over a ledge at me. 
The goat's amber eyes were calm and dispassionate and 
his lower jaw moved regularly across and across as he 
chewed his cud. He being a goat and so nonchalant, I 
could not resist climbing up the rock to move him. He 
went on chewing his cud. The nearer I got to him the more 
directly below him I was, and his interest compelled him to 
stretch his neck a little farther to watch my movements ; 

but he did not get up or stop chewing. When I was less 
than twenty feet below the ledge I came to a pitch I could 
not climb, so there I stood looking up at the black face, the 
regularly moving jaw, the amber eyes, and the ringed horns. 
I should exaggerate if I were to say he was grinning. 

Hill sheep in Scotland have little social system. They 
have marked territorial preferences which are embodied 
in the term `hefting', and individuals of the flocks have 
places on the ground which they like particularly. In 
Scottish hills man has been at pains, unconsciously per- 
haps, to breed out the social instincts of his sheep. The 
Mountain Blackface breed feeds wide and does not collect 
in knots of more than five or six. Man wants them to feed 
wide in a mountain country where there are no serious 
predators, and he is their social overlord when he wishes 
to move them. In Spain the Merino sheep of olden times 
were known as the 'transhumantes' because they had to 
make long journeys in large flocks between winter and 
summer grazings. This flocking instinct, which is of a 
genetic character, was fostered for ease and safety on the 
journeys, and to this day sheep of Merino lineage flock 
together naturally and feed over the country as a flock. 
This instinct is made use of to -day in the newer pastoral 
regions of the world, where territories are large and preda- 
tors numerous. There is, for example, a great deal of hill 
land in British Columbia too hard for sheep of Merino 
ancestry and yet perfectly suitable for Blackface sheep. 
But the presence of wolves and cougars prevents the 
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wide- ranging Blackface being ranched there. Whatever 
the flocking instinct of sheep, man has discouraged any 
expression of leadership among them, for individual social 
leadership by sheep is most likely to conflict with the 
wishes of the shepherd. 

It has been my good fortune, though I did not look 
upon it in that light at the time, to work with a flock of 
brown Shetland sheep in which there was a fair infusion 
of Soay and Moufflon blood. These sheep were akin to 
the primitive or wild type and showed a high degree of 
individuality. They could not be worked by a dog and 
there was no flocking instinct. Two or three ewes and their 
lambs would go away on their own, and it was obvious 
how one ewe of each group would take the lead. I saw the 
same kind of behaviour among the pure -bred Shetland 
sheep on the cliffs of the North Isles of Shetland. When 
moving a flock of sheep the shepherd does not bother 
much if one breaks away. It soon comes back of its own 
accord. If a wild moorit breaks away, it keeps on going. 

Conclusion 

We have noticed that the territories of red deer in West 
Highland forests are not more than a few miles long. On 
the Central Highland plateau I believe they are much 
longer, but from the knowledge we have of wild ungulates 
in other parts of the world, the territories of our red deer 
are inconsiderable in length. The caribou of Northern 
Canada trek in large herds a distance of some hundreds 
of miles, and the woodland bison has a four -hundred -mile 
yearly range. Ours is an insular climate and there is not 
the meteorological necessity for long treks. The long 
annual trek may reduce a territory to the shape of an at- 
tenuated dumb -bell, only the ends being comparable with 
the territories we have been considering. I have been 
told that some herds of elephants will make an annual 
trek in the shape of an oval each year. Such a territory 
would seem to be of a wholly linear type, the periphery of 
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an immense letter O. The main reason for a seasonal 
trek by animals is to reach a different set of conditions or 
to maintain a closely similar set. The deer of the West 
Highland forests are able to achieve this change of habitat 
most easily by altitudinal as well as horizontal movement. 
The glens are not much above sea -level, and a height of 
3,500 feet may be reached by a movement of three miles 
in plan. In the prairie type of country such a range of 
winter and summer conditions as, say, the Cam na Carnach 
hind territory provides, would mean a trek of many miles. 

Scottish red deer may, as I have shown, carry as many 
as two hundred or more individuals in one territory. Such 
large numbers are always hind groups, and when the 
groups are as large as this they are rarely all together. 
They are a sign of an undisturbed population long settled 
and ranging over a large territory by tradition. Their 
sub -groups of thirties and forties are more comparable 
with the smaller groups found elsewhere. 

When we read of the very much larger herds of caribou 
and of other species of the cervine family in other parts 
of the world, such as North America and Siberia, we may 
wonder why our own deer are found so often in small 
groups. I think the answer lies in the same reason which 
makes the sheep of Merino ancestry more suitable for the 
Canadian ranches. Animals as a large group are more im- 
mune from the attacks of carnivorous enemies, and strag- 
gling twos and threes are their easy prey. Snow is less of 
a danger to a large mass of deer than it is to small groups, 
and snow in our country is the most potent influence on 
flocking. Adult deer in Scotland, as I have pointed out 
already, have no carnivorous enemies, and perhaps this 
freedom during three or four hundred years has broken 
the habit of large groups keeping close formation. We 
read of `tainchels' in earlier times when many hundreds or 
thousands of deer were driven into narrow passes or high - 
walled cornes. I think such an event would be most 
difficult to stage nowadays even with a large number of 
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men. Not that there are less deer : there are possibly 
more: but I think the small groups we know to -day would 
break and double like the Soay sheep and refuse to pack 
and move as one mass. 

Sdobnikov (1935) has described the biological structure 
of the reindeer herds of the Russian tundra. Herds are 
large and consist of a central group and a peripheral 
group. He says that crossing over from one group to the 
other is rare, and individuals stay either in the core or the 
periphery throughout life. The leader, the oldest female 
and always of the vanguard, is highly nervous, and the 
peripheral deer are more nervous and watchful than those 
of the core. Sick individuals tend to pass to the outside 
-a preliminary, one may assume, to becoming solitary. 
Within the herd are family groups of thirty or more head. 
Here, then, is a social system closely similar to that of 
the red deer, but the groups are massed as a herd in face 
of the more adverse environment. 

The observance of definite territories by the red deer 
of the Scottish Highlands calls to mind Sir Arthur Keith's 
presidential address to the Royal Anthropological Insti- 
tute in 1916. His general thesis is that the establishment 
of territorial rights among tribes of human beings sets up 
barriers to interbreeding and exerts an influence on the 
evolution of new races. No minute anatomical measure- 
ments comparable with those of Keith on the human sub- 
ject have been made on different herds of Scottish red 
deer. English park deer have longer faces and apparently 
less wide muzzles than wild Highland deer, and the antler 
type is different. The true Highland antler is thin, very 
rough, tending to spread and to wave, and I think these 
characters are genetic in origin though they are influenced 
by environment. But within the Highland forests there 
are slight differences which might repay investigation by 
an anatomist interested in evolution. The environment 
exerts great influence on the growth of antlers ; but, irre- 
spective of size and weight, the taxidermists of Inverness 
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who set up most of the good heads from Highland forests 
are able in a broad way to guess the forest from which the 
stag has come merely by antler type. The stags of Harris, 
an island forest, have small antlers of fine shape and 
spread; those of Strathconan and Ledgowan in Ross -shire 
are large, heavy, and well -pointed ; those of Langwell and 
Braemore show a strong English type ; and many in the 
Dundonnell area are badly shaped, close set, and of few 
points. I shall not go farther into the subject of antler 
type, for it is outside the scope of this book, but it is evident 
that differences in this obvious character exist from dis- 
trict to district. Millais (1906) remarked that the Dundon- 
nell deer were the smallest in Scotland, and I am inclined 
to agree with him. The poor alimental conditions have 
brought this about, no doubt, but through the generations 
there will have been natural selection of the small size 
best fitted to the terrain, and the character is genetic as 
well as environmental. 

We have seen that the hind groups are closely bound 
by the social system to their own territories, but when the 
rut breaks the stags leave their grounds and come into 
those of the hinds, and what is important to note is that 
at this time stags may travel long distances and may breed 
far away from where they feed or were bred. My own 
estimate of the proportion of strange stags on my ground 
in the height of the rut is 10 per cent. of the total number. 
I am, of course, unaware of the distance these strangers 
have travelled, except when I have seen a particularly 
good animal which must have come thirty or forty miles 
from his home ground. As the figure I have given means 
a proportion twice as great of the actual breeding stags, 
it is obvious that there is a fair amount of outbreeding. 
Partition of the sexes for most of the year and the urge to 
travel of the rutting stag prevent the appearance of endo- 
gamy in a closely territorial species. But the social system 
is sufficiently close, wholly so on the female side, to give 
point to Keith's thesis as applied to red deer. 



CHAPTER VII 

MOVEMENT: THE INFLUENCE OF WEATHER 

MOVEMENT is one of the chief means by which the higher 
animals maintain themselves within the fairly wide limits 
of ecological normality. The movement of red deer over 
their territories may be influenced by the following types 
of factors : 

1. Meteorological: the factors of temperature, humidity, 
wind, rainfall, snow, and frost are potent instigators 
to movement, and some of these may become stimuli 
in the physiological sense. 

2. Biological: which are largely factors of disturbance 
by insects, predacious animals, and man. 

3. Physiological: embracing particularly the functions 
of nutrition and reproduction. Food -seeking is one 
of the animal's main occupations and is responsible 
for wide movement. The physiological processes of 
reproduction influence movement in both sexes, but 
most markedly in the male. 

4. Psychological: which includes many small everyday 
movements, the urge to colonization, and to some 
extent play. Psychological causes of movement, 
other than those linked with the foregoing influences 
(1, 2, and 3), may be summed up in the word choice. 
Choice is a factor never to be disregarded in the 
study of animal behaviour, though it must be ad- 
mitted that faulty observation can sometimes allow 
choice wholly to cover a movement referable largely 
to other influences. But choice is present in some 
degree in all movements other than purely reflex 
ones and especially in those involving curiosity and 
problems of insight and foresight. 

This brief analytical scheme, which will be extended in 
this and the following chapters, is of value mainly from 
the systematic point of view and does not stand for a 
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causal -analytical approach or an outlook of connexionism 
from the writer's mind. His standpoint tends to be 
holistic or organismal, and throughout the writing of this 
book the spatial necessity of dividing the work into chap- 
ters has been irksome, for no one of them can stand alone 

METEOROLOGICAL 
TEMPERATURE 

Frost, hol- weather 
HUMIDITY 

Rain, snow, hail 
WIND, LIGHT 

THE 
ENVIRONMENT 

BIOLOGICAL 
VEGETATION 

Sedge bogs 
Grass and river flaps 
Alpine 

INSECTS AND OTHER 
ECTO- PARASITES 

Nostril fly, Fabanids, 
warbles, midges, 
keds, racks 

OTHER DISTURBING 
INFLUENCES 

Man, predators 

AND 

PSYCHOLOGICAL 
Day Fo day movement 

and play 
The rut 
Colonization 

FIG. 2. 

THE 
ORGANISM 

PHYSIOLOGICAL 
Nutrition 
Reproduction 

Movement in red deer 

allowing 
{WF Sapede 

or does not overlap the rest. Movement, like the rest of 
behaviour, is an activity of the organism as a unitary whole ; 

and our classification merely assists in studying particular, 
but not discrete, aspects of challenge and response. I have 
tried to show the interrelation and interdependence of 
factors in the diagram, Fig. 2. 

Meteorological Influences on Movement 

Temperature. What are the movements of the deer 
which are made in the course of the year and which are 
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influenced by temperature ? We should first of all study 
the graphs, Figs. 3 and 4, which show the average monthly 
maximum and minimum temperatures and the magnitude 
of the differences between maximum and minimum tem- 
peratures month by month. These temperatures, taken 
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FIG. 3. Monthly average maximum (shade) and minimum temperatures 
Taken at Brae House, Dundonnell -altitude 15o feet 

at Brae House, are representative for a good number of 
positions in the forest, but by no means for all. Had the 
thermometers been placed across the glen on the northern 
face at the same altitude, the minimum temperatures 
would have been lower and therefore differences between 
maxima and minima would have been sharper : in the 
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birch -woods the differences would have been less. At 
first the thermometers were placed at the standard height 
of four feet above the ground in an open place but shaded 
from the sun by a rough wooden screen. It is doubtful 
whether this is an optimum height for biological work. 
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FIG. 4. Differences between average monthly maximum and minimum 
temperatures 

Taken at Brae House, Dundonnell- altitude iso feet 

The height of meteorological instruments above ground 
must be changed according to the type of animal studied. 
For deer standing with their heads high, four feet is quite 
a useful height, but their heads are carried much lower 
than this for the greater part of their time, such as, for 
example, when they are grazing or lying down. The 
movements of the thermograph and hygrograph were 
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therefore observed in a screen placed at a height of two 
feet above the ground in a small rush -thatched shelter 
built for the purpose. The instruments were sheltered 
from direct rain and sun, but were otherwise open to the 
weather. Thermometers were also placed at an altitude 
of T,000 feet, north of Brae. It was difficult to duplicate 
the conditions for setting which would make the figures 
strictly comparable with those gained at Brae, and for 
many reasons these thermometers could not be read as 
regularly as those at the house. Strict comparison was not 
the aim in view, for the figures would have interpreted 
conditions in two loci only in a country which offers a 
wide variety. The figures from the i ,000 -feet level pro- 
vided the information sought, which was to what extent 
there was seasonal variation in differences between tem- 
peratures at i,000 feet and 150 feet, particularly of the 
minimum temperatures. From January to the latter end 
of June the minimum temperature at 1,000 feet is fairly 
regularly about 5° F. lower than at 15o feet. The lapse - 
rate of temperature is approximately adiabatic. From 
July to September the lapse -rate is only 2-3° F., and 
during this time the minimum temperature at i,000 feet 
is frequently higher than at 15o feet, i.e. there is an inver- 
sion of the lapse -rate. There is a sharp drop to an average 
difference of 5° F. again in October. Had the hill thermo- 
meters been placed at 2,500 feet I believe the results would 
have illustrated the point better : that during summer there 
is much less difference between minimum temperatures at 
altitudes up to 3,000 -4,000 feet, that there is a sharp drop 
in October, and a steady and fairly wide difference during 
the winter and until June. Sometimes in summer I have 
camped at over z,000 feet in order to get clear of the 
midges. Those nights have generally been warm, and I 
have wakened early to find myself in sunshine and a sea of 
mist and colder air below. This inversion ends usually 
by ten or eleven o'clock in the morning. The upper slopes 
of the hills get the sun earlier in the morning and later at 
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night, and the daily range of temperature is less wide than 
in the glens. On this score alone there is good reason for 
the deer remaining high during the months of July, 
August, and September. The sharp drop, or, technically 
speaking, the rise in the lapse -rate, which occurs early in 
October, is evidenced by the sprinkling of snow which 
usually appears on the hill -tops at that time. 

Deer, like many other animals, do not mind cold qua 
cold; they may even seek it; but they are often much 
affected by sharp alternations of temperature. We shall 
see that the movement of red deer which is influenced by 
temperature is always towards the most even conditions. 
This is a very different thing from avoiding cold. Other 
influences may mask and overcome from time to time 
this rule of movement in relation to temperature, but in 
an analysis of behaviour of red deer in Scotland it can be 
accepted as axiomatic. 

A sudden access of cold almost invariably brings the 
deer down, and it also has the effect of causing them to 
flock. The families join others in their territorial groups, 
and, if conditions are sufficiently bad, socially separate 
groups will join and daily movement is restricted. At this 
juncture there is no point in stating actual temperatures 
at which movements of this kind can be expected, for the 
state of the thermometer cannot be considered apart from 
humidity and wind prevailing at the time and the condi- 
tions which were obtaining immediately before. Daily 
movement in winter is not generally great; it may be 
taken to vary normally between a range of a furlong and 
half a mile. It is least in December and January, when 
there is least variation between maximum and minimum 
temperatures and considerable variation between mini- 
mum temperatures on the upper and lower slopes of the 
hills. 

Daily range of hoofed animals is never very great except 
under conditions of migration and emergency. Red deer 
in summer (after June) do not move much beyond a range 
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of a mile in the day, and often as little as a furlong. It 
may be of interest to quote from Leopold (1933) the esti- 
mated distances of daily movement in American hoofed 
animals, some of which make long annual migrations : 

Elk (Moose ?) á 4 mile 
Mule deer . 8 4 >> 

Antelope . i1 
8 2 

Buffalo . 8 4 » 
Mountain sheep 16-4 >> 

We do not know, of course, how far deer move in the 
dark. From my feeding experience, when I put handfuls 
of corn down at many places in Glac Cheann, the deer 
certainly covered a mile or more of walking while picking 
up the corn, and if circumstances have prevented my 
putting down the corn one evening I have found their 
tracks coming over the bridge almost as far up as Brae 
House. But this movement may have been induced by 
my corn. Sometimes in snow I have followed tracks for 
between one and two miles which must have been made 
in the night, but these were all within a radius of between 
a quarter and half a mile. 

As the differences in daily temperature grow larger, 
always excepting the operation of other influences, daily 
movement is over a greater range and it is most striking 
in parts of May and June, when temperature has, as it 
were, a free hand and is not masked by the influences 
exercised by snow, lack of food, and insects. This is the 
time when the daily maximum and minimum tempera- 
tures are at their widest. There may be daily movements 
of three miles in each direction, from an altitude of three 
or four hundred feet to two or three thousand and back 
again in the evening. (This up- and -down movement is 
evident to a much lesser extent on good dry days in 
February and March. The temperature in such weather 
may reach 75° F. in the sun on a southern slope during 
the afternoon, but as soon as the sun sinks below the 
summits of the hills across the glen, the temperature falls 
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very sharply indeed, and down come the deer from their 
grazing at the thousand- or fifteen -hundred -foot level to 
spend the nights at three or four hundred feet.) The rangy 
type of movement taking place in June is illustrated by 
the following time -table of the Glas Thuill stag com- 
pany's movements during the ten days June i5thz4th, 
1935. 
June 15th. In Glac Cheann during the evening (400 feet). 

16th. Most of the day on Cam na Carnach (1,5oo feet) and 
back to Glac Cheann in the evening. 

17th. Across Coir' a' Ghiubhsachain and to the foot of Glas 
Mheall Mor (1,75o feet). Back to Glac Cheann in the evening, 
8 o'clock. 

18th. Up to foot of Glas Mheall Mor again (1,75o feet) and 
down to foot of Glac (15o feet) in the evening, 7 o'clock. 

19th. Away to Cam na Carnach, much movement about the 
Cam during the day. Down on quartzite slabs below Cam na 
Carnach in the evening, 9 o'clock. 

loth. On the slopes of the Glas Thuill corrie (z,0oo feet and 
over). Down to head of Glac Cheann (70o feet) at night. 

21st. Higher up the Glas Thuill slopes (2,50o feet). Down to 
slabs at night between Glac Cheann and Cam na Carnach. 

22nd. Cam na Carnach all day. 
23rd. Across Coir' a' Ghiubhsachain into the Glas Thuill. 

Stayed all night. 
24th. At the head of the Glas Thuill. 
25th. Through the pass at 3,000 feet into Coire Mor. 

The same thing is apparent in Strath na Sheallag. The 
deer will be feeding and resting high on Beinn Dearg or 
the southern face of An Teallach during the day, and at 
night the wide bog will be dotted with as many as two or 
three hundred deer between Loch na Sheallag and Ach- 
neigie. There are other places, too, where deer are sure to 
be found of an early June evening -the head of Loch 
Ghiubhsachain, the flats along the Gruinard River, and at 
the head of Loch a' Mhadaidh Mor in Fisherfield. But in 
the day -time the deer disappear and take some finding. 

There is one physiological reason why temperature 



1 o 8 THE RED DEER 

should exercise such a marked effect on altitudinal move- 
ment at this time. The deer are shedding their old coats 
and the new summer coats are much thinner. Moreover, 
they are wallowing in May and early June, and there must 
be considerable cooling of the skin by evaporation of water 
and this cooling may approach discomfort for the deer at 
night -time. Stags often wallow in the evening and very 
early morning. Why in the evening? Birds bathe very 
frequently just before dusk. I can never satisfy myself 
of the reason why. 

The influence of cold on movement in relation to sexual 
behaviour is profound, and it will be treated in the chapter 
dealing with reproduction. 

Frost may check movement or evoke it, depending on 
the degree of humidity and ground- conditions. Let us 
take, for example, the week of frost which followed the 
wild weather of October 1934 and the heavy snow at the 
end of the month and at the beginning of November. 
The weather had been bad enough to imprison the deer in 
the lower parts of whichever glen they happened to be in 
at the time, and the main surge of the rutting- season was 
broken by the torrential rains and sleet -showers from the 
north -west. Clear skies, still air, and frost are the usual 
culmination of a stretch of such bad weather. The wind 
had drifted the snow and left clear patches up to the 
2,00o -foot level, and the frost hardened the snow suffi- 
ciently for it to carry the deer. They went to these clear 
places to graze each day and could be seen lying on the 
summits of all the i,000 -i,000 -foot knolls in the sunshine. 
At night they descended to the glens again. Here is a 
short account of day -to -day events : 

October 23rd -31st, 1934. Considered the worst weather in living 
memory round Dundonnell. An average of an inch of rain a 
day, high winds, and hail- showers. Rut broken up. 

November Ist. Heavy snow yesterday and to -day. 
2nd -7th. Deer very low in the straths. As soon as any hint of 

thaw set in, more snow fell. Snow soft. 
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7th -24th. Frost came and a still air. Deer became less wary. 
Deer moved up on the hard snow to places drifted free. 
Found tracks of stags at over z,000 feet. Missed a lot of stags 
from Cam na Carnach and the pine -wood. Found them in 
the Glas Thuill and on Glas Mheall Mor. 

16th. Stags and hinds up to 2,40o feet on Beinn Dearg. Air 
frosty and very still. 

/9th. Thaw set in swiftly with high winds and rain. Deer came 
down yesterday in a very short time. 

This frost and its attendant conditions following a mild 
if wild autumn invited movement among the deer, and it 
was obvious that they found pleasure in activity. But 
what happens more than a year later when, after a bad 
September and October and an open mild November, sleet - 
showers come and frost settles solidly on a light snow ? 

There was very little snow on the high hills during Novem- 
ber, and the deer were grazing almost as high as in summer 
and staying high at night. Here is a brief account of 
events : 

November 3rd -24th, 1935. Open weather, as described, with plenty 
of sun for the time of year. The deer are moving uphill on 
the 3rd and 4th. On the loth the stags were still with the 
hinds but were displaying no sexual activity or pugnacity to 
other stags. Some hinds were getting away on their own, and 
little groups of spent, older stags were collecting together 
again on their own grounds. There were slight ground- frosts 
sometimes at night and the deer were moving about daily at 
a good walking speed. They were inclined to be playful. 

25th. A most interesting day. The sky was leaden, recorded 
temperatures did not vary appreciably from those of previous 
days (maximum 51° F., minimum of previous night 42° F.), 
but there was a very strong south wind of exceptionally even 
intensity. Relative humidity dropped an average of io per 
cent. from 50 -70 to 40 -60. The weather felt very cold and I 
could not stop still for long anywhere. All the deer I saw on 
this day were timid and irritable, making off at the gallop as 
soon as they saw me at six hundred yards' range, even though 
I was down -wind from them and in some instances merely 



iio THE RED DEER 

walking steadily up the Gleann Chaorachain path, where 
usually they take little notice at two or three hundred yards 
of human beings who keep moving. There were deer in the 
shelter of Coir' a' Ghiubhsachain and a bunch of half a dozen 
yeld hinds at 2,30o feet in the most sheltered part of the Toll 
Lochan corrie. I predicted snow, but no deer were coming 
down. The barometer dropped nearly half an inch from 
29.9 inches. 

26th. The snow was down to 1,70o feet this morning and there 
were hail- showers all day with thunder and lightning. By 
nightfall the snow -level was 1,400 feet. The deer were coming 
down but they were irritable. There was minute -to- minute 
variation between 6o and ioo per cent. of relative humidity. 
The barometer fell slightly. Wind round to east and north. 

27th. A rough night of thunder and hail. The snow was down 
to goo feet and there were a hundred deer on Achachie. Rela- 
tive humidity was constantly variable between 7o and 100 
per cent. Wind north -west. 

28th -December Ist. Similar weather and much hail and thunder 
and lightning. Temperatures between 30 -40° F. The wind 
was from the northern quarters and the barometer was down 
to 28.5 inches. 

2nd. Light snow down to the house at i 50 feet. The Cam na 
Carnach hinds were off their beat and down on the Gleann 
Chaorachain quartzite slabs. There were two young stags 
roaring desultorily on Achachie but they were showing no 
other signs of sexual activity or animosity towards each other. 
I could find no tracks in the snow above Boo feet. There was 
a fair number of deer, about a hundred, in Strath na Sheallag. 
I expected more. A movement of stags down to the coast of 
Gruinard Bay was noticeable, involving a trek of from three 
to five miles. 

4th- January 3rd. A succession of dull frosts and occasional light 
rains which caused some glazed frosts. The deer were not 
going above 75o feet and their physical movements were slow 
and listless. They were comparatively indifferent to the 
human observer in that he could pass by those that knew him, 
or he could walk on a footpath at 6o -ioo yards' range without 
their moving. Strath na Sheallag had filled up with deer and 
there were between five and six hundred of them along its 
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whole length. Daily movement was not more than a furlong 
or a quarter of a mile. The frost having come on a light snow 
made food hard to come by. The Cam hinds were having to 
spend much of their time on the Gleann Chaorachain quart- 
zite slabs or in Glac Cheann, but they went back to Achachie 
whenever there was a slight break for the better in the weather. 
Snow fell heavily on the 23rd and 24th December and there 
was a determined movement to sheltered places which I shall 
describe later. On the morning of the 24th the snow was 
beginning to drift badly under the stress of a cold east wind. 
I attempted unsuccessfully to reach Strath na Sheallag, but 
reached the summit of the Gleann Chaorachain track. There I 
found a two -year -old staggie wandering apparently aimlessly. 
He was unhappy and alone, and when he saw me he went into 
a panic. He leapt along across the bog, the surface of which 
was now smoothing rapidly with the drifting snow. The staggie 
floundered about in the still soft drifts, but went on and on 
till he disappeared from sight in the wraiths of driven snow. 
What was he doing up here all alone ? Something had been 
wrong. He had lost his group and everything was adding to 
his fright and accentuating his inability to fend for himself. 
The bog contained many lochans, half covered with ice and 
snow. I feared for this youngster's safety if his panic persisted. 
A thaw followed on December 28th and then frost again, but 
the deer did not move out of the sheltered glens. 

4th -9th. Fine open wéather. The Cam hinds went back to their 
own grounds, ranging freely over Cam na Carnach and across 
Coir' a' Ghiubhsachain. The Glas Thuill stags left the Glac 
where they had to stay and went back up as far as the lip 
of the Glas Thuill. The Coire Mhuillin stags which were in 
the Dundonnell pine -wood along with the hinds went back 
into their own territory. Round at Gruinard the coast stags 
could be seen sitting on the tops of the gneiss hills nearest the 
sea. 

Toth- February 4th. An alternation of frosts and snow. The deer 
were low and did not move far in the glens. They tolerated 
a fairly close approach from a human being. 

It is evident then that under some conditions frost may 
immobilize herd movements rather than provoke them. 
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The status of frost in relation to movement has to be con- 
sidered along with that of wind, humidity, and availability 
of food, and will therefore be mentioned later. Frost also 
influences oestrus, and therefore movement, in the hind 
in the same way as it does in the ewe, and this aspect will 
be discussed in the chapter on reproduction. 

Barometric Pressure. Considered apart from its prognos- 
tic value when measured by ourselves, I have been unable 
to notice any influence of barometric pressure on the 
movements of red deer. 

Humidity. The state of wetness or dryness of the 
atmosphere is one of the most potent influences on move- 
ment of deer, and it does not only depress or excite move- 
ment in them itself but may affect the organism to such 
an extent as to intensify the effect of other influences - 
disturbance by man, for example. Broadly speaking, 
high atmospheric humidity tends to restrict day -to -day 
movement and a dry atmosphere induces it. But we can- 
not let the statement rest at that, for a damp atmosphere 
blankets the effects of the sun, and dry clear conditions 
allow those sharp differences in temperature between day 
and night, sunshine and shadow, which we have noted 
already to have considerable influence on movement. It 
is impossible to differentiate completely between the two 
influences purely by observation. 

The climate of the West Highlands is a humid one. I 
have already remarked in Chapter IV that the territorial 
range of Central Highland deer is greater than that of 
those in the West, and I have offered reasons for this. 
The same tendency to long trekking is even more remark- 
able in the drier atmosphere of continental conditions, and 
I have mentioned the annual migrations of caribou and 
other deer in Canada. The alimental conditions provide 
an overpoweringly good reason for this extended move- 
ment, whether in Canada or the Central Highlands ; but 
the weather of December 18th -21st, 1934, and February 
8th -14th, 1936, and the behaviour of the deer during 
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those periods cause me to think that a dry atmosphere 
invites movement, irrespective of conditions of food - 
supply and temperature. Both of these short periods were 
at a time of year when most food is to be found at the 
lower levels and the general temperature is low. The 
relative humidity between the 28th and 21st December 
1934 fell in the day -time as low as 30 -40 per cent. at a 

temperature of 47 -50° F., and between the 8th and 14th 
February 1936 it reached the exceptionally low level of 
16 -40 per cent. at temperatures between 35° and 5o° F. 
In the first period the deer were ranging wide to the very 
summits of the hills and feeding from the club moss on 
the stones. The hinds were on the move everywhere, even 
to the extent of leaving their own territories. Donald 
MacDonald could not find one on the Beinn Dearg beats, 
there were about two hundred in Coire Mor an Teallaich 
and round about Ruigh Mheallan, and a herd of hinds 
passed through Coir' a' Ghamhna -an unprecedented 
event during my observations, and John Cameron did not 
remember ever seeing them there before. I am not going 
to say that the dry atmosphere was the chief influence 
towards this movement, but it intensified it. What is 
particularly noticeable is that the movement was forest - 
wide and not confined to one group. I have been told by 
stalkers that this mid -December movement has been seen 
before when the weather has been open enough to allow it. 
Pure observation will not give the solution, and the pheno- 
menon will be mentioned again in the chapter on re- 
production. 

During the period of low humidity, February 8th -14th, 
the snow was lying thick above 1,750 feet. The deer were 
ranging the length of their territories below that level and 
they were inclined to be playful. A period of low humidity 
in the West Highlands has certainly a tonic effect. I have 
noticed in myself that the threshold of fatigue is much 
more distant at such times, and a greater pace on the hills 
is possible and enjoyable. Our few hens at Brae live in a 
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semi -wild state, and their reactions have been interesting 
and strictly comparable with those of other animals. When 
the atmosphere is dry they range as far as two hundred 
yards from the house, fly high into the trees, make a lot 
of noise, and are generally much more active. On a day 
of high humidity, even if it is fine weather and still, the 
hens sit about for long periods with their feathers fluffed 
out. Squirrels react in the same way. A dry atmosphere 
sees them out and about the trees round Brae House and 
quite tame. If it is muggy they may not be seen for a 
week. I once kept two grey squirrels in a wire enclosure, 
and the effect of dry atmosphere on increasing their play- 
fulness was striking. 

There was another extremely dry week during March, 
1935, but unfortunately a three -day visit to London, fol- 
lowed by an attack of influenza, prevented my seeing 
anything of the deer during that time. A slight but steady 
east wind is characteristic of these periods of low humidity. 

Relative humidity has decided effects on the sexual 
behaviour of the stag, particularly in relation to move- 
ment. This role of humidity will be left for discussion in 
the section on the Sexual psycho -physiology of the stag 
in the chapter on reproduction. 

Many years ago I asked myself why, given more or less 
equal conditions of wind and skill, it is much easier to 
approach deer on some days than others ; or, put in other 
words, why chances could be taken one day which would 
spoil the stalk on another. I think I might say that from 
that question grew the desire to do the work of which 
this book is a record. The question was one of the first 
to receive an answer, though maybe not the whole one, 
after the work was begun. 

It should be understood that the term ̀ relative humidity' 
means the ratio, expressed as a percentage, of the actual 
amount of moisture in a given volume of air to the total 
amount of water vapour which this air would contain if 
it were saturated, under similar conditions of temperature 
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and pressure. Relative humidity, then, in this kind of 
work cannot be regarded apart from temperature. There 
is a normal rise in temperature during the day and a fall 
at night, and the relative humidity is normally in inverse 
proportion to the temperature. If there is a greater or 
lesser movement on the track 
of the hygrograph than would 
be expected from that of the 
thermograph and barograph, 
then there has been a change in 
the absolute humidity. The 
conditions between noon on 
Friday, February 7th, 1936, 
and noon on Sunday, February 
9th, 1936, are represented in 
Fig. 5 to show graphically the in- 
verse proportion between tem- 
perature and relative humidity. 
This figure represents dry 
atmosphere and very slight east 
wind, conditions under which 
the deer are relatively ap- 
proachable. They are calm in 
demeanour and do not take 
fright at the slightest hint of 
danger. It is much more likely 
that they will remain still and satisfy themselves of the 
nature of disturbing factors before moving. 

Let us take another sample set of conditions, between 
noon on Friday, October 18th, 1935, and 4.0 p.m. on 
Sunday, October zoth, 1935 -Fig. 6. Here we have 
minute to minute variation of humidity between 6o per 
cent. and saturation point until midnight of Saturday, 
October 19th. Three inches of rain fell during the three - 
day period and there was a high west wind. The deer 
were excessively irritable, and the slightest scent of a 
human being sent them galloping away. The rutting 

FIG. 5 
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season was in progress, but the deer were in such a state 
of irritability and discomfort that the harems broke up. 
After midnight the temperature began to fall, the wind 
was round to the north, and the oscillations of the hygro- 
graph became much less frequent. By 4 p.m. on Sunday 

ßr,18 
DATE . o 

there was a dusting of 
ll BAWD° ̂ z °N$ °' snow everywhere, the deer 

had come down a few 
hundred feet, they were 
less irritable, and before 
the light went on Sunday 
the loth I was able to see 
the stags herding their 
harems again, and by the 
following day they were 
active and the harems dis- 
crete. As an example of 
the marked change in be- 
haviour of the deer I will 
record how I walked up to 
within five yards of a stag 
in Gleann Chaorachain at 
about 5.3o p.m. on the 
Sunday, having exercised 
no stealth in approach. I 
stood still. He turned and 
saw me, interested. He 

FIG. 6 came a step nearer, moved 
his head sideways on his neck and stood still for half 
a minute. Keeping his eye on me he walked round me 
at the same radius to get my wind. Then, of course, he 
was away. I am sure this would have been impossible two 
days before, but isolated examples of approach and retreat 
behaviour are never wholly satisfactory as evidence, for 
other conditions are never the same in each case. There 
can be no doubt at all, however, that high and variable 
humidity makes for constant olfactory stimulation which 
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renders the deer more perturbable. In the course of two 
years I have had many instances of this type of behaviour 
to support the contention. 

A warm moist atmosphere is a better conductor for 
scent than a dry one or a cold moist one, and the olfactory 
apparatus of animals needs moisture in its vicinity if it is 
to function well. In a moist atmosphere, then, below 
saturation point, there is greater chance of scent reaching 
an animal, and scent may reach an animal from a greater 
distance than in dry air. Also, the same class of scent 
reaching an animal's nostrils from the same distance under 
different degrees of humidity will give different strengths 
of stimulus to the olfactory centres and will result in 
different degrees of the type of behaviour induced. The 
conditions of humidity represented by the minute to 
minute oscillations of the hygrograph are providing con- 
stant stimulus to receptivity by the animal, and the effects 
are particularly noticeable in the periods in between the 
showers. If there is a stepped increase in humidity there 
will be a comparable stepped reaction of the deer to, let 
us say, human approach. If humidity remains steady 
there is olfactory accommodation and irritability is les- 
sened. Such a set of conditions is represented diagram- 
matically in Fig. 7. 

I have said earlier in this chapter that temperature and 
humidity to some extent cannot be considered apart in 
their relation to movement. High humidity, we have seen, 
makes for little movement among the deer, but in the 
conditions described in the foregoing paragraphs high 
humidity causes stronger reaction and possibly greater 
movement in response to the influence of disturbance. 
The high humidity registered in the evening of each day 
is not operative in this way normally because the drop in 
temperature is correspondingly great. Scent does not 
carry as well on cold air, and in practice it is the general 
experience to find deer easier to approach after sundown. 
Here again the factor of light enters into the problem. 
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Also, the air often becomes more still at that time and 
scent does not travel so easily. 

H U M I D I T Y 

I R R I T A B I L I T Y 

FIG. 7. Diagram to show irritability to movement by disturbance in 
relation to humidity of the atmosphere 

When conditions of saturation are reached deer are 
more easily approached; they indulge voluntarily in little 
movement. Saturation may occur under fairly warm 
conditions, which results in mist, and it can occur during 
frost when the air is quite clear. Mist offers a physical 
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obstacle to the rapid passage of scent through the air, in 
that the minute particles of scent oil must become attracted 
and attached to the particles of water in the atmosphere. 
Furthermore, mist is frequently attended by conditions of 
inversion, i.e. the temperature nearer the ground is lower 
than that above the mist. This results 
in atmospheric stability, or a low in- 
cidence of eddies which would carry 
scent. There is a third reason why 
deer should be easily approached and 
irritability to movement lessened in 
mist, if my contention is correct that a 
constantly oscillating state of humidity 
acts as a series of stimuli to olfactory 
receptivity. In mist the track of the 
hygrograph keeps dead steady. 

A good example of dry atmosphere, 
high humidity, and saturation as mist 
occurring within a very short period 
was on Wednesday, June i3th,1934- 
see Fig. 8. The weather had been hot 
and dry, with clear skies and a very 
slight north wind for several days 
Then at 3 p.m. on this day the sky 
became overcast and there was a heavy 
shower giving o.15 of an inch of rain in 
half an hour. The ground was warm, 
the cloud moved away and evaporation 
was rapid, which brought about rapid cooling of a good 
layer of air immediately above the ground, and therefore 
a heavy still mist. This mist continued until the following 
morning. I had been about the forest during the day and 
the deer were calm, as they had been for several days. 
But with the coming of the shower and for an hour after- 
wards, the few that saw me ran away at a sharp trot from 
a distance of four hundred yards. When the mist formed, 
thick enough to restrict visibility to within twenty yards, 
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I went on Cam na Carnach and stayed there until after 
II p.m. Mist undoubtedly helps in approach to deer from 
the visual point of view in that an observer can walk to 
within a hundred yards over open ground if he makes no 
sound, but after that it is the senses of the deer other than 
sight with which he has to contend. There is also the 
serious drawback to stalking in heavy mist that unless it 
is known fairly certainly where the deer are likely to be, 
the observer may stumble upon them, and frightened deer 
which are unable to smell, see, or hear the location of what 
they think to be dangerous are likely to go into a panic 
and stampede. They fear the unknown as we do. 

On this night of June i3th I was fairly certain that I 
would find some of the hinds on the western slopes of 
Cam na Carnach, and I approached from the summit with 
care. The stillness of the air was extraordinary. The first 
sign of my being near to them was the sound of their 
grazing within a few yards of me, the breaking of the 
grass as they pulled, the few chews to each mouthful, and 
the sound of swallowing. I was also within twenty yards 
of a hind and calf without their knowing, and I got away 
from the Cam unbeknown. As the deer were there the 
following day it was evident that they had not taken 
fright at my track if, indeed, they had crossed it during 
the night. 

Let us consider the conditions of humidity during frost 
and thaw. Frost in the West Highlands means usually a 
high relative humidity and a fairly steady track on the 
hygrograph. Steady frost is often accompanied by a still 
air, so that scent - carrying eddies are not constantly reach- 
ing the deer. Sometimes the track becomes dead steady 
at round about 95 per cent. These are times when the deer 
are comparatively tame. A thaw sets the needle of the 
hygrograph oscillating and the deer become irritable im- 
mediately. Klemola (1929) records strikingly comparable 
behaviour in reindeer in Finland. He says that when the 
deer are corralled in winter the herdsmen have to exer- 
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cise great care at the time of a thaw as the animals are 
irritable then and are inclined to break down the corral 
and stampede. Figure 9 shows the thermo -hygrographic 
records of a period of steady frost, a thaw, frost again, and 
a slight thaw with snow, from noon on Tuesday, Decem- 
ber 17th to midnight on Sunday, December 22nd, 1935. 
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FIG. 9 

The behaviour of the deer was exactly that which would 
have been expected on the grounds set forth in this chap- 
ter -very little daily movement, deer approachable, deer 
very irritable (my few feeding deer ran up the steep slope 
out of Glac Cheann when I took their corn), the snow 
settled and they quietened. 

Wind. Red deer tend to move up wind. It is no more 
than a tendency, but I believe it to be one which has been 
much exaggerated by sportsmen and travellers. A west 
wind of long duration does not overcome the territorial 
bias of the animals and fill up the West Highland forests 
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with deer. Contrary to expectations, my observations 
during these two years lead me to the conclusion that 
wind is not one of the most potent influences on move- 
ment. Wind is, of course, the chief factor a stalker has 
to watch in approaching deer, and its importance from 
this point of view has perhaps magnified in the human 
mind the influence of wind on movement of the animals 
as a whole. Wind can never be considered apart from 
its quarter, the season, other atmospheric conditions, and 
the particular piece of country. Deer are always conscious 
of wind, and it is obvious to anybody who has watched 
them for any length of time that they depend on it and 
utilize it as a vehicle of sensory information. We shall 
have cause to refer to wind again in the chapter on the 
senses, and only the general impressions are given here. 

A south wind of slight or moderate strength will draw 
deer on to the southern face of a hill. A light north wind 
in summer will draw them on to the northern slopes. 
Thus stags may cross from side to side of An Teallach, 
from Coir' a' Ghamhna and the Loch na Sheallag face 
into Coire Mor, or from Coire Mor into the Glas Thuill 
and vice versa, but I repeat that the tendency is not to be 
exaggerated. A slight north wind in summer provides the 
best conditions for approaching deer. It usually means a 
clear sky and a dry atmosphere. The sun is behind the 
stalker and in the face of the deer, and that is a very great 
advantage. A north wind in winter invariably brings the 
deer downhill. West winds are humid and for that reason 
may cause irritability to possible disturbance and some 
movement into the wind. An east wind makes for dryness 
and wide variations in daily temperature and therefore 
tends to cause greater daily movement. If a wind is 
strong enough to reach gale force, whatever its quarter 
and whatever the season, it will bring the deer downhill 
or into sheltered places. 

The vagaries of wind in mountain country are incalcu- 
lable. There is almost always some degree of turbulence 
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in the conies and steep places, and the small movements 
of deer day by day, especially in summer, bear a positive 
correlation with wind conditions in the particular places 
where they are, in so far as the wind is a vehicle of in- 
formation and therefore a protection -and not a source of 
discomfort. There is one type of wind on the high hills 
in summer worthy of mention, which must be responsible 
for much movement if a source of disturbance is present. 
This wind occurs on hot days when the air for a few feet 
above the ground is dancing. It has no particular direc- 
tion or quarter, it is exceptionally strong, its path is very 
discrete, and it occurs only in the ground layer of air for 
a few inches up to two feet in height. These little winds 
can be heard racing through the grass near by, causing 
almost a scream of sound, and if conditions are favourable 
their erratic course can be watched by the grass or heather 
bending before them. Perhaps they should not be called 
winds at all but flying eddies of air, comparable with the 
`dust devils' of desert countries. I was lying once on the 
top of Caiseamheall seven yards away from a dub of 
water. A. flying eddy was coming and I could hear it far 
away. It struck the water and whirled, and its force 
may be gauged by the fact that a column of water several 
inches in diameter rose three feet into the air. It was away 
again in a fraction of a second. Not the slightest puff of 
wind made itself felt on me. These flying eddies of hot 
dry air probably do not carry scent -oil for any long period, 
but their great pace allows scent to be carried a good dis- 
tance in a very short time. I have seen two or three stags 
of a company which was resting peacefully three hundred 
yards away throw up their heads and bolt when struck 
by one of these eddies that had passed me only a very few 
seconds before. The eddies, of course, bear no relation 
to the normal tendency of the wind, and they are therefore 
one of the hazards of the stalker. 

Precipitation. Rain does not appear to exercise much 
influence on movement. Steady rain tends to restrict it. 
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If the rain is very heavy and accompanied by high 
temperature, the deer will move uphill to the drier slopes 
above the peat. The effects of rain as atmospheric humi- 
dity have been already discussed. 

Hail causes much discomfort to the deer. At the advent 
of a hail -storm the deer gallop from the open places to 
the lee of rocks and trees and stay there until the shower 
goes by. They may drop five hundred or a thousand feet 
in such a manoeuvre, covering half a mile or more of 
ground. Hail- storms are often accompanied by thunder 
and lightning in this part of the country, but I have never 
seen deer seriously disturbed by these last phenomena. 
Whether lightning at night -time frightens them more I 
do not know, for I have never seen deer during a lightning 
flash at night. 

The coming of snow has a very remarkable effect on 
red deer and their concerted movement before a heavy 
fall provides what I think is one of the grander spectacles 
of nature among living things. The day, and sometimes 
two or three days, before the snow comes the deer begin 
to flock. Twos and threes become eights and twelves. 
An observer at that time sees no deer quietly grazing. 
They are moving about all the time, joining up with 
others, and then in strings they begin their slow purpose- 
ful walk into the straths. Territorial boundaries do not 
exist then, and treks of several miles are common. Strath 
na Sheallag fills with deer from the whole of its drainage 
area. The Strath Beinn Dearg hinds follow the Ghiubh- 
sachain River down on to the grassy flats of the Gruinard 
River, the Cam na Carnach hinds come into the Dundon- 
nell Strath, and the pine -wood fills with stags and hinds 
from the northern face of An Teallach. Companies of stags 
stream through the Gruinard ground and Fisherfield and 
gather round the coast of Gruinard Bay. Wherever the 
watcher may be on the day before the heavy snow begins 
he sees this activity among the deer. The single files are 
moving down. Each beast's head seems a little farther 
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outstretched on the neck, and they are curiously indifferent 
to the presence of man. I confess to a particularly soft 
feeling for the deer at such a time which is something 
more than pity. In fact, there is a tinge of reproach to my 
own kind in it. This emotion is not peculiar to me at 
this time. I have heard a stalker say, on a day when he had 
been anxious to shoot a hind, `Indeed, I could not be 
putting them one inch farther up the hill to -day.' And 
he did not go out. 

The factors which give deer foreknowledge of deep 
snow remain a mystery to me. They know before we do, 
and we can usually tell the day before by the leaden sky 
and the touch of wind from the north. Or a cold mist may 
hide the tops and drift about at the 1,000 -i,5oo -foot 
level, with the north -west wind. This foretells snow too. 
In this country the movement takes place one or two days 
before the snow comes, but under continental conditions 
the concerted movement may take place much earlier. 
Kropotkin (1904) describes 
`a migration of fallow deer which I witnessed on the Amur, and 
during which scores of thousands of these intelligent animals came 
together from an immense territory, flying before the coming deep 
snow, in order to cross the Amur where it is narrowest.... Like 
migrations were never seen either before or since, and this one 
must have been called for by an early and heavy snow -fall in the 
great Khingan, which compelled the deer to make a desperate 
attempt at reaching the lowlands in the east of the Dousse Moun- 
tains. Indeed, a few days later the Dousse -alin was also buried 
under snow two or three feet deep. Now, when one imagines the 
immense territory (almost as big as Great Britain) from which the 
scattered groups of deer must have gathered for a migration which 
was undertaken under the pressure of exceptional circumstances, 
and realizes the difficulties which had to be overcome before all 
the deer came to the common idea of crossing the Amur further 
south, where it is narrowest, one cannot but deeply admire the 
amount of sociability displayed by these intelligent animals.' 

I quote Kropotkin's account of what he saw almost in 
full, for it is an eyewitness's account of the type of 
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continental migration which must be vastly more specta- 
cular and awe -inspiring than the treks of a few miles 
undertaken by our Scottish red deer, and these, as I have 
said, are impressive. 

The common factors occurring before snow which I 
have been able to record are a drop in relative humidity 
from about go per cent. down to about 6o per cent. and 
the wind coming in from the north. The temperature 
under these conditions usually falls but not invariably, 
and the north wind may be slight. The drop in humidity 
is a drop in absolute humidity and accounts for the com- 
parative indifference to human presence which I have 
observed at such times. I am not convinced that these 
two common factors are the whole reason for the deer 
coming down before snow, I merely state them as being 
common to the day, or two days, before the snow falls. 
The problem remains to be solved. 

Red deer will scratch through a thick layer of snow to 
the herbage beneath, but they frequently make for areas 
of long heather at such times. It is unnecessary to scrape 
then, for the snow falls from the green heads of the 
heather and the deer put their heads on one side and 
graze among the twigs under the mantle of snow. Snow 
does not drift so easily in the long heather as it does on a 
bare sedge- covered place. The deer will scratch them- 
selves a bed in the snow in long heather, but not where 
snow may drift. They scrape with their forefeet, clear the 
work occasionally with their hind ones, step inside, turn 
round slowly once or twice, drop their knees and their 
haunches, and then only the long ears are visible above 
the snow. 

The deer go back to their normal winter grounds before 
the thaw sets in visibly. There is an air of activity and 
busyness in the straths, and group by group the deer trek 
back, their heads a little higher and the ears farther for- 
ward as if in pleasure and anticipation. The temperature 
may be no higher when the deer start their return journey, 
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but the humidity has risen and become more variable. It 
should be pointed out here that although the deer always 
react to a thaw, the movements resulting may be directly 
opposite. I have recorded earlier in this chapter how fine, 
frosty, still weather attracted the deer high between 
November i4th and 18th, 1934 which followed weather of 
soft snow. They came down in face of the thaw. They 
would have been immobilized by soft snow had they 
stayed high then. But when they have been kept low by 
snow and a thaw is imminent their road is back to their 
home grounds, usually uphill to the i,000 -1,500 -foot level. 
Here is a brief record of a thaw in April 1935 

April 4th -5th. Deep snow, deer very low and off their own grounds. 
6th. The ground white over, air still and the sky blue and clear. 

Before 7 a.m. I saw some Cam na Carnach hinds walking up 
the deer -path crossing the Gleann Chaorachain quartzite 
slabs. Some more could be seen on the summit of Cam na 
Carnach, so they must have been on the move before it was 
light. The Glas Thuill stags were moving over the top of 
Glac Cheann into Coir' a' Ghiubhsachain. I walked over 
Cam na Carnach and took up a position in the rocks above 
and east of Achneigie. Strath na Sheallag was full of deer and 
easily seen in the snow. If they had meant to stay they would 
have been resting before midday, but they were all on their 
feet. They were wandering about as very loose groups until 
z p.m. Then the groups drifted into their formations for 
protracted movements and it was a fine sight to see strings of 
deer going up Gleann an Nid, along Beinn a' Chlaidhemh, 
across the bog towards the western face of Beinn a' Chlai- 
dhemh, and up the grazing -slopes near Eas Ban at the head of 
Strath na Sheallag. As I came back towards Cam na Carnach 
a long string of the Cam deer were coming up from the strath 
in strict single file and went on towards the foot of Sail Liath 
at about 1,35o feet. Another string crossed the path at the 
i,000 -foot level and went on to the flats above Eas Ban. There 
had been considerable thaw by 5 p.m. but the snow was still 
lying at i,000 feet. As I came down Gleann Chaorachain I 
noticed on a knoll on the eastern side a small liver - coloured 
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stag with a white rump. There were three hinds with him. 
When I put my glass on him I found he was a Sika, or Japa- 
nese, stag. There are some of these deer at Corriemulzie near 
Achnasheen, thirty miles away to the south -east through the 
Fannich mountains. He was in Gleann Chaorachain the 
following day but I never saw him again. 

7th. The snow had nearly all gone during the night. 

We see, then, that snow in its onset and disappearance 
leads to the most spectacular movements of the deer, and 
there are secrets remaining for us to learn of the animals' 
foreknowledge. 

Light and Darkness. Broadly speaking, it is safe to say 
that deer restrict their movement in strong sunlight and 
that the greater part of their daily movement takes place 
at night. Deer are on the move in the early morning and 
there is a general rest- period between io a.m. and 3 p.m., 
during which they are often up feeding for half an hour 
between 1 and 2 p.m. As evening falls they begin feeding 
again, and there is another and shorter rest- period in the 
late evening. This daily rhythm, as I have set it forth, is 
a generalization, and variations are frequent. I believe 
movement at night -time is often considerable. Unfortu- 
nately it is impossible to follow accurately except after 
new snow, in which conditions the season and the snow 
itself have to be considered as possible influences. 

From the latter part of July until May deer like sunlight 
and take the opportunity of lying in it. The high sun of 
June, however, drives them into shade, where they lie 
for most of the day. I have heard stalkers put it that the 
deer disappear in the day -time during June. The harsh 
sunlight throws strong lights and shadows, and as the 
deer are lying in the shade they are most difficult to see. 
With the dryness of the atmosphere, they are not easily 
frightened out of their habitual lying -places. 

The Glas Thuill stags and some of the Cam deer 
were interesting to watch in their reactions to sunlight 
during the first twelve days of June 1934, and for a few 
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days at the end of May and beginning of June 1935. 
These were periods of hot sun, clear skies, and very slight 
north or east winds. There are small steep rocky places 
in the hollow to the north -east of Cam na Carnach, 
marked I on the diagrammatic sketch -map, Fig. 1, and 
the early morning sun of June shines full into this hollow. 
By Io a.m. summer time, some of the rocky places would 
be coming into shade ; and at the precise moment when 
this happened some of the stags could be seen trotting 
over the ridge from the western slopes, down into the 
hollow and across to these shady places. Some would 
stand, others would lie down, and there they would stay 
until 3 or 4 o'clock in the afternoon. Day by day this 
happened and each beast took up the same position, 
whether standing or lying, which it occupied the previous 
day. A photograph taken one day and another ten days 
later would have shown no more difference than if there 
had been only ten minutes between. Exactly the same 
places were occupied in the 1935 period and by some 
of the same beasts. The earth is compressed, and where 
the small roots of the rowans run across the lying -places 
they are worn through by the beasts' bodies. The places 
are used at the time when the deer are shedding their 
winter coats and when the ticks are thick on them. These 
beds, then, become littered with old hair, and ticks are 
never far to seek. 

Coir' a' Ghiubhsachain is another place where the deer 
lie very close in the sunny days of early June, and in such 
a place of broken rock they are almost impossible to find. 
I have walked the length of the corrie without seeing a 

beast or putting them out of their lying -places, and then, 
watching the place at evening, have seen thirty or forty 
deer on the move. Sometimes the bed which a deer has 
chosen in the shade at Io a.m. is in the sun at 1 p.m. 
When this happens, the beast rises and trots across the 
sunny patch into another bit of shade. The two beds 
belong to the one animal. 
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I will record one last observation on the influence of 
light on movement, at the same time laying no stress on 
the teleological interpretation of what I have observed. 
Deer are not easy to see grazing against the background 
of rock and heather and sedge. In the day time during 
spring and early summer before they go high, the deer 
keep on this type of pasture for the most part, but just 
before dusk they come on to the green places which at 
this season are becoming a brighter green after the olive 
hues of winter. If deer are on a green patch in the day- 
time they are visible to us at very long range, but at dusk 
we become colour -blind and our range of vision much 
restricted perforce. The green slope of Achachie, below 
Cam na Carnach, was a good place for watching this type 
of movement. On many a day from April into June, as 
the light grew longer so would the deer come a little later 
to the green, and the time coincided with the dusk. 



CHAPTER VIII 

MOVEMENT: THE INFLUENCE OF INSECTS 
AND FOOD SUPPLY 

Biological Influences on Movement: Arthropodan Sources of 
Disturbance 

INSECTS and some other members of the Phylum Arthro- 
poda are responsible for well- defined patterns of behaviour 
and movement in the red deer. Some of these pests are 
actively parasitic in that a considerable part of their whole 
lives, either as larvae or imagines, is spent in or on the 
hosts. Others are purely blood - suckers and they are in 
contact with the host only for the short period of the 
attack. 

The arthropods affecting the behaviour of red deer are 
tabulated overleaf. Of all the species mentioned in Table 
IV, those flies listed in the family Tabanidae exert most 
influence on movement of the herds. We shall consider 
their habits in some detail. 

The cleg, Haematopota pluvialis, is by far the most 
common of the Tabanidae in Scotland and it is extremely 
prevalent in the West Highland districts. The fly is about - inch in length and the wings are a marbled smoky grey. 
The life- history of the cleg has been worked out and 
described by Cameron (1934). The clegs emerge during 
the latter half of June and they are active until the latter 
end of August. There is a closely similar species of cleg, 
H. crassicornis, which is not so numerous as H. pluvialis. 
My observations in Wester Ross lead me to the opinion 
that H. pluvialis emerges earlier than H. crassicornis and 
that in the last week or two of the Tabanid season H. 
crassicornis may be more commonly found than H. pluvia- 
lis, but total numbers of clegs are never so great at that 
time. 

Tabanid flies are most active in bright sunlight in hot, 
still weather. The cleg appears to have the greatest range 
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in atmospheric conditions in which it chooses to operate 
as a blood- sucker, but it is sharply within the periods of 
hot, still sunshine that the greatest activity is displayed. 
British Tabanids are as eager to bite human beings as 
other warm -blooded animals, and for that reason one's 
personal experiences are of value for comparative pur- 
poses. I have registered my first bite from a cleg at 
4 a.m. and my last at io p.m. Greenwich time, in Wester 
Ross, where there is very little darkness during the latter 
half of June and the first week of July. There seem to be 
peak periods of activity during the day -time at about 
io a.m. and 4 p.m. Greenwich time. The cleg is found 
mostly in the glens and up to 1,500 feet. Above that level 
there are only a few individuals. I have encountered 
occasional ones at over 3,000 feet. The season of 1934 
was a notably bad one for Tabanids. They reached their 
zenith of activity on the four days July 9th, loth, 11th, 
and 12th, and I made counts of bites at different times of 
the day. It is worth keeping in mind when making these 
bite counts that only the females suck blood. The males 
are vegetarian. At the peak periods bites were too numer- 
ous for accuracy, but thirty bites a minute is a conservative 
estimate. Four bites a minute was the average from 
12 noon to 3 p.m. Greenwich time, and before 9 a.m. and 
after 6 p.m. there were only occasional bites. The clegs 
are inactive during the night. These cleg bites cause little 
annoyance to the seasoned human male, but the female 
organism is apt to be more seriously affected by the 
appearance of painful swellings as sequelae. 

Clegs are silent in flight and they are able to settle on 
the skin very often without the host being aware until the 
prick is felt. The deer are much bothered by them, and 
keep off the low ground in consequence. But I have never 
seen clegs stampede red deer. The clegs attack the deer 
mostly on the face and legs, in the region of the udder and 
on the rather bare neck of the milk hinds. The individual 
flying range of clegs does not appear to be great, but they 



134 THE RED DEER 

are so numerous that there is no place free of them below 
1,500 feet. On the four days of July mentioned above, 
they were so thick on the low ground of Gleann Chaora- 
chain and Strath na Sheallag as to cause me to keep my 
lips well closed to prevent them entering my mouth at 
the peak periods. Ponies in Strath na Sheallag were wild 
with the irritation and I saw them galloping by the river 
bank and rolling in the water. The temperature was 93° F. 
in the shade and nearly 120° F. in the sun. There is a 
herd of Shetland ponies on the Gruinard ground about 
Cam nam Buailtean and their behaviour was different 
from that of those of Strath na Sheallag, probably because 
they are a bigger group. They massed together and kept 
up a constant swish of their long tails. The sharp odour 
of equine sweat surrounded the group and they seemed 
little bothered. I have never seen our red deer follow 
this type of behaviour, probably because they go to the 
high tops where clegs do not go, but Sdobnikov (1935) 
recounts that the reindeer of the Russian arctic tundra 
will yard together in large herds as a protection against 
Tabanid flies. By this massing they tread up and foul 
an area of ground with faeces and urine, and the odour 
arising from this and their own body scent acts as a deter- 
rent to the insects. (Incidentally I should describe the 
body scent of deer, which a sensitive nose can detect down 
wind or from a lying -place recently occupied, as inter- 
mediate between the acrid odour of the horse and the 
pleasant sweet smell of a cow on pasture. It is a stimulat- 
ing scent to human nostrils.) 

The other British Tabanids are much larger, stronger - 
flying flies with a greater individual range than the cleg. 
The mountain gadfly, Tabanus montanus, is the most 
common, but not nearly as common as the cleg. This 
large fly, about 4 inch long and with large iridescent green 
eyes, makes a strong buzz in flight and for that reason 
can be noticed usually before it rests on the skin for a bite. 
Its range is from sea -level to 3,50o feet and it is most 
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common at about 1,50o feet. I have never received more 
than half a dozen bites a day from this fly, and if I had 
allowed myself to be bitten by them I do not think I 
should have had more than twenty. The bite is more 
painful than that of the cleg, for it goes deeper and more 
blood may be withdrawn. Their period of activity in the 
day is not so long as that of the cleg. They begin at about 
8.3o a.m. and go to rest by 6 p.m. Greenwich time. 

The remarks in the foregoing paragraph apply to the 
closely similar species, Tabanus distinguendus, which can 
be identified by the purple striping on the iridescent eyes. 
The largest British Tabanid, T. suedeticus, occurs only 
occasionally. There is another Tabanid, Chrysops relicta, 
which is less common than T. montanus and T. distinguen- 
dus and its range is at a higher altitude for the most part 
than any of the others. Its bite is the most painful of all, 
and it has the faculty of landing on the skin with very 
little sound. This is a strong -flying fly with a wide indivi- 
dual range. On July i ith, 1934, I felt uncomfortable with 
a covering of sweat and squashed clegs and went into 
Loch Gaineamhaidh for a swim. No clegs followed me, 
but T. montanus and C. relicta were at my face when I 
was over a hundred yards out from the shore, so that I 
was glad to be out of the water again and able to use my 
hands. 

What are the effects of these insect emergences on the 
behaviour of the deer? The clegs emerged on my ground 
on June 22nd, in 1934, and by the following day they 
were numerous and active. We have seen in the previous 
chapter that there is wide variation in daily maximum and 
minimum temperatures in June and that the deer make 
wide movements on an altitudinal scale during the day. 
The grass on the high hills does not begin to grow until 
the latter end of May, and in a late year -as was 1934 - 
there may be very little grazing on the high ground at the 
end of June. In that year it is probable that the deer 
would have continued to make their nightly descent to 
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the low ground until well into July, for the high hills 
were unusually bare. This rhythm was rudely broken by 
the emergence of the clegs. The deer could be seen 
moving restlessly on Sail Liath and in the Glas Thuill, 
but they returned to Cam na Carnach at night, just before 
dark. They would go back to the hill again soon after 
dawn. 

On July ist the larger Tabanids emerged and the deer 
went up the hill to stay. I traversed large areas of the 
forest in the very early mornings and found no deer below 
2,000 feet then, nor any signs that they had been down in 
the few hours of darkness. The big Tabanids bother the 
deer much more than the clegs and there can be no doubt 
that the loud buzz of their approach is an important ele- 
ment in causing the frightened movements of the deer on 
the high ground. These flies stampede the animals some- 
times and are the cause of anomalies in distribution of the 
deer during the period of the Tabanids' zenith. The stags 
of the very long Gruinard territory, for example, went into 
Coire Mor to stay several days before their natural in- 
clination would have prompted them to do so. The grass 
on the high ground was not well -grown, and it was my 
opinion that the deer lost condition during the period 
July 1st -12th. 

On July 13th there was continual rain. I was on the 
shoulder of Sail Liath and in Coir' a' Ghiubhsachain 
during the evening. All the deer were high, but at 
7.3o p.m. a trek downwards occurred and was complete 
by 11 p.m. summer time. It was particularly interesting 
to watch, in that type classes of deer descended to different 
levels. Mature stags came down to 1,75o feet and settled 
on a small grassy alp. A group of yeld hinds stayed at 
1,500 feet in Coir' a' Ghiubhsachain below the Toll 
Lochan corrie. The hinds and calves came right across 
on to Cam na Carnach at 1,000 feet. A few young stags 
which were breaking away from the Cam hinds came 
back on to the Cam also. 
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July 14th was fine and sunny, with high flying clouds 
and a north -west wind of breeze strength. The deer I 
had watched the previous night had not moved their 
positions very much, but they were all lying and grazing 
to windward of any possible shelter. On the lee side of 
Cam na Carnach the clegs were fairly troublesome and 
there were no deer to be found out of the wind. The 
deer were still down on July i6th, and the 17th was a day 
of rain and supersaturation which meant there was no 
activity among the Tabanids. 

On July 18th the deer went high in the early morning 
and by the following day were settled peacefully in the 
conies. They stayed there during a fairly active fly period 
until July z4th, which was a day of lashing rain and high 
west wind. The Beinn Dearg Mhor stags were down, 
grazing just above Larachantivore, and round in Glen 
Muic Beag the deer were on the lower slopes. On the 
gneiss above Strath Beinn Dearg the hinds were at 1,500- 
2,000 feet in the lee of any shelter. It should be remem- 
bered, of course, that the hinds in that area at no time 
have more than a little over a thousand feet of altitude to 
work through. On that evening, the z4th, the full comple- 
ment of the Cam na Carnach deer- nearly a hundred of 
them were down on the Cam. The milk hinds and 
calves were down on Achachie, 700 feet, and the yeld 
hinds a little higher, below the north point. Twenty - 
five of the Glas Thuill stags were down on the Gleann 
Chaorachain quartzite slabs at 400 feet. 

The weather remained wild, with night temperatures 
as low as 48° F. until July 3oth. Needless to say, there 
was no activity on the part of the Tabanids and it was far 
too windy for the midges to be out. On July 31st there 
was a rise in temperature, the weather improved and the 
deer went high immediately. The deer could be seen 
moving upwards in the early morning in a purposeful 
way, not gently grazing their way as they would have done 
in normal circumstances, but deliberately trekking up- 
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wards to get out of the way of the Tabanids and midges 
which became active during the rest of the day. It is 
worthy of note that in this type of movement the deer do 
not wait on the flies becoming active. They move up 
before the Tabanid flies begin to trouble them. But the 
midges are particularly active just after dawn. At this 
time, and for two or three days, there occurred that inver- 
sion of temperature between the glens and the high 
ground which I mentioned in the last chapter, so that 
there was a dual urge to go to the high ground to stay. 

The clegs emerged on June i9th in 1935, and the larger 
Tabanids appeared to become active on June z5th. On 
June 22nd the weather was wet with a strong south wind 
and a drop in temperature. The Tabanids were inactive 
and the deer came low. The Glac Cheann hinds came and 
ate corn I put down for them, which they had not done 
for over a week. This, however, was the last time in the 
summer that they came for food. June 25th was a hot 
Tabanid day and I witnessed a stampede of milk hinds 
and calves from Cam na Carnach at noon, Greenwich 
time. This group had stayed on the good green grass as 
late as possible, but the new season's buzz of T. montanus 
on this sunny day put them away to the hill in complete 
disorder. The hinds and calves were on the western slope 
of Carn na Carnach, standing close under the rocks in a 
very slight west wind. I was just above them watching 
them shaking their ears and stamping their feet to keep 
away the clegs. Then came the buzz of T. montanus. I 
was so near to them that they and I heard the same buzz. 
The hinds threw up their heads and their ears came close 
together and straight up as they always do when the hinds 
are annoyed. Some of them turned sharply about this 
way and that, and then a tiny dappled calf set off south- 
westwards at a stretch gallop. I think he must have been 
bitten. It was amazing to see this small fellow, certainly 
not more than a fortnight old, going at such a pace over 
the terrible quartzite ground round the head of Coir' a' 
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Ghiubhsachain. He was a hundred yards in front of any 
of the others and never faltered once or changed his step. 
When hinds move away from disturbance in good order, 
the shape of the group in plan is like that of a shuttle U 
with the calves close in to their mothers within the group, 
but in this stampede the shape of the disordered, frightened 
movement was that of a half -open fan, with the deer 
moving to the periphery. As I have said, a tiny calf was 
away in front of all of them. All the hinds were going as 
fast as they could over the bad ground, probably at about 
twenty to twenty -five miles an hour. They kept going for 
three minutes or more and had covered over a mile. The 
outside members of the group were at the farthest about a 
mile from each other. It was possible to see through the 
telescope that the deer were badly blown. Then began 
the gathering together again of the group on the shoulders 
of Sail Liath. This was interesting to watch. The hinds 
wandered about with their ears far forward, looking here 
and there and raising their muzzles into the air. The 
calves, scattered far and wide, did not move more than a 
few yards but were bleating constantly. As each hind 
found her calf and twos and threes gathered together, 
they moved towards Sail Liath. The whole operation of 
reassembling took half an hour, but the deer were in a 
distressed state for half an hour longer. They did not 
graze but stood listlessly, looking sharply about, and the 
hinds moved their hind legs forward if any calf attempted 
to take a suck of milk. They then lay down to rest. 

By June 26th every beast had gone to the high ground 
and, as the preceding year, I made long traverses of the 
forest late at night and as soon as it was bright in the 
mornings. There was none to be found below 1,75o feet. 
In the heat of the day I could see the Beinn Dearg stags 
walking to and fro at 2,500 feet, nervous and unsettled 
by the flies. 

July ist brought rain and wind and the deer came down 
to the i,000 -foot level, there to stay for five days with very 
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little movement. They moved up on the early morning 
of July 6th ; the weather was hot and sunny and the Taba- 
nids became active. From the 12th to the i 5th the Taba- 
nids were at their zenith in the sultry weather. The air 
at 3,000 feet was pleasantly warm and light breezes played; 
the deer were content. The deer remained high through 
variable weather until July 27th, when a high and gusty 
west wind came with hard showers of rain. All the deer 
came lower, but hinds and calves were down to Achachie 
below Cam na Carnach and in the Dundonnell pine 
wood. During the morning of the 28th, 9 -II o'clock 
summer time, the deer trekked up again in purposeful 
fashion and remained high until September 1st and 2nd. 

We find, then, how marked is the effect of Tabanid 
flies on cervine movement. No other species exerts the 
same herd -wide pressure and produces such spectacular 
movements of the deer. 

Oestrid flies influence the behaviour of the deer in 
different ways. One of the most unpleasant cervine para- 
sites is the deer nostril fly, Cephenomyia auribarbis Mg. 
This dipteran was first recorded in Scotland by Grimshaw 
in 1894 and it has been described at length by Cameron 
(1932 a). The fly is larviparous and according to Cameron 
(op. cit.) each female deposits 500 -600 larvae. It hovers 
round the head of the host and on coming near the nostril 
ejects a drop of fluid containing one or more larvae. 
These first -stage larvae attach themselves to the mucous 
membranes of the nose by strongly reflexed mouth hooks. 
These small larvea, 1 -3 mm. in length, remain in the 
nasal cavities from late May, June, or July until February 
when, on reaching the second instar, they migrate to the 
pharynx and increase markedly in length up to 15 -2o mm. 
They quickly reach the third instar and grow to 40 mm. 
in length. In May the affected deer ejects the larvae by 
violent sneezing. The pupation period is short, 20 -30 
days, and the flies are on the wing in late May and June. 
Brauer (cit. Cameron), who described the life -history of 
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this fly in 1863, mentions that the deer do not submit 
quietly to attack, and yet, for some minutes at least after 
the larvae are ejected into the nostril it is unlikely that 
severe pain is felt by the host owing to the tiny larvae 
becoming attached. The reactions of deer to the approach 
of this fly are, however, striking and specific in character. 
C. auribarbis is probably more common in some parts of 
the Highlands than others ; in my ground there seem to 
be comparatively few of them. I have seen them on very 
few occasions, usually settling on a warm rock, and only 
twice in two years of watching have I seen deer reacting 
to their approach. During the winter of 1934 -5 I ex- 
amined several hinds' heads but found no larvae of C. 
auribarbis. 

On May 31st, 1934, I was on Caiseamheall and saw a 
two -year -old hind attacked by the nostril fly. I was only 
twenty -five yards away from her when I came round the 
corner of a rock, and although I hid myself immediately 
it was obvious that she was wholly absorbed with dealing 
with the fly and I was able to watch at very close quarters. 
The fly could be seen with the help of the binoculars, 
hovering and stooping towards the nostril. The hind held 
her head low and leapt up and down and round and about 
in one place, her legs more or less stiff as she jumped. 
All the time she was snorting violently and shaking her 
head. This went on for three minutes, by which time 
the hind was getting blown. She stood a moment, her 
head outstretched and low; then she trotted twenty -five 
yards away to a dub of water in which she rolled, got up, 
shook herself and walked two hundred yards to join some 
more hinds. It is significant that when at the water she 
thrust her nose through it three or four times before 
lying down to roll. The weather was warm and sunny. 

The second occasion I saw the nostril fly and the deer 
together was on June 5th, 1935, in Glac Cheann. The 
Glas Thuill stags were low in the Glac and on the 
quartzite slabs following rain, snow on the tops and cold 
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east wind on June 3rd and 4th. Seven stags were lying 
in a group at about noon and they had been there since 
nine o'clock. One shook his head, rose hurriedly, put his 
head down, pawed his nose with his forefoot, jumped 
about like a bucking pony, and stopped suddenly. One 
of the others began doing the same thing, and six out of 
the seven were affected in turn. They were now all 
thoroughly disturbed and they galloped to a dub of water 
a hundred yards away on the slabs, where they rolled and 
wallowed. They had settled quietly to grazing again in a 
few minutes' time, and within a quarter of an hour were 
lying down to chew the cud. This fly does not cause wide 
herd movements as Tabanids do, but excites strictly 
individual behaviour by the animal being attacked. 

The other bot -fly affecting deer is the warble -fly, Hypo - 
derma diana L., which is on the wing in late May and in 
June. The egg- laying activity of this fly on the hair of 
the host does not appear to cause fright among the deer - 
at least I have never seen them gadding from this source. 
This finding is in line with that of Cameron (1932b). One 
of the ox warble -flies, Hypoderma bovis, causes serious 
stampeding among cattle, but it is noisy in approach. 
H. diana is quiet and does not alarm the deer. Sdobnikov 
(1935) says the warble Oedemagena has a marked upsetting 
effect on tundra reindeer herds. The larvae of the warble - 
fly, H. diana, presumably burrow into the skin of the 
deer shortly after hatching and they reach the back in 
half -grown condition in January. They emerge from the 
host in April for pupation in the soil. I have never killed 
a hoodie -crow at this time to examine its crop, but I 
believe I can say this in the bird's favour, that it eats a 
good many newly emerged warble larvae. I have seen 
the hoodies, at this time of year particularly, flying from 
the birch woods east of Gleann Chaorachain to the deer 
grazing on Cam na Carnach and Achachie. There they 
have walked about among them with much chattering and 
evident enjoyment. Occasionally they would gobble some- 
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thing, and I believe the juicy, newly emerged warbles may 
be the attraction. 

The emergence of warbles must cause great irritation 
to the deer, and I believe the event to be one of the causes 
of wallowing in spring. 

The deer ked, Lipoptena cervi, is a parasite interesting 
in itself. Unlike the sheep ked, Melophagus ovinus, the 
deer ked is winged in the early imaginal state and there 
appears to be one generation only each year, whereas the 
sheep ked may produce several. My observations on its 
life -history are as follows: it appears as a winged imago in 
September, a reddish, flat, chitinous creature which it is 
difficult to push off the skin. Its flight is weak and it 
seems to tumble on to a host rather than alight. Autumn 
wallowing on the part of the stags has started by the loth 
or izth of September, and the winged deer keds are most 
commonly found near the wallows and the peat hags 
where the hinds rub. By the middle of October winged 
keds have disappeared, though I found one in 1934 as 
late as December 5th. It is evident that the keds spend 
but little time on the wing before mating and finding a 
host. The deer do not appear to react strongly to the 
onset of these insects. As soon as the keds are in the 
deer's coat they lose their wings and begin blood- sucking. 
Their abdomen increases in size and their whole body 
darkens in colour. They remain on the deer throughout 
the winter. On stags shot in October and hinds in Decem- 
ber and January, and on occasional beasts found newly 
dead in March, I have found hundreds and even thousands 
of these parasites. Their debilitating effect on the host 
must be great. During the winter I have never found 
puparia of the ked among the hair, but they are present 
after the end of March. Now the deer wallow at the end 
of April and during May, when they begin to shed their 
winter coats. Much of the hair is shed at the wallows and 
rubbing places, and it would appear that the puparia of 
the deer ked lie on the ground near such places until they 
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emerge in September, and this would account for their 
being particularly numerous at the wallows. If my ob- 
servations are correct, the diapause which seems to occur 
in the life- history of this species alone of the British 
Hippoboscidae presents an interesting problem for solu- 
tion by the entomologist. 

The deer -biting louse, Trichodectes cervi L., according 
to Cameron (i93zb), is found most abundantly on the 
deer during the winter months, its numbers gradually 
decreasing with the advance of summer. I went to particu- 
lar trouble to find some individuals of this species because 
I was asked to do so by entomological workers. I ex- 
amined the skins of a good many deer between October 
and January but was wholly unsuccessful. Skins were 
searched with a lens, I shaved patches of skin and washed 
the shaved hair, but I found no lice on the skin or in the 
washings. It cannot be assumed, therefore, that the deer 
in this area are seriously affected by the biting louse, and 
the parasite has not influenced their behaviour during the 
course of my observations. 

There remains to be mentioned the castor -bean tick, 
Ixodes ricinus L. This parasite is ubiquitous in Wester 
Ross and will attack any warm -blooded creature. Each 
year there are cases of red water fever among cows in this 
area, but I have never seen symptoms of the disease among 
the deer. The ticks come on to the animals in April and 
May, and they take up positions towards the fore end of 
the beast, particularly on the throat, chest, and inside 
the fore legs. They gradually become engorged with 
blood and drop off the host to the ground. The spring 
invasion of the ticks doubtless provides another reason 
for the spring wallowing of deer. Deer calves are born 
in June, and the few dead ones which I have examined 
have had no ticks on them. The calves are born after the 
main invasion and their coats are short and sleek. Lambs 
are less fortunate in this area. They are born at the end 
of April and during May, just in the full surge of the tick 
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a. STAG WALLOW IN GLEN MUIC 

b. A HIND WALLOW ON CARN NA CARNACH 
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invasion. Their woolly coats are ideal for the ticks to 
attach themselves to the skin. In bad tick years, such as 
1935, ticks are responsible for an appreciable mortality 
and unthriftiness among the lamb crop ; but, as I have 
said, the deer calves escape this depressing factor. 

In studying the parasites so far, we have found that 
the host is being subjected to particular discomfort and 
debilitation in April and May. This is the period of 
greatest mortality among the deer and the period when 
both sexes wallow. The warble larvae, fully fed, are 
coming through the skin of the back, and, what is worse, 
some are not. These dead ones decay in their cysts inside 
the muscles of their hosts and must throw an extra strain 
on the excretory functions of the circulation. The nostril 
fly larvae have reached their fullest development and are 
being sneezed out by the deer. The ticks are coming on 
to their hosts to suck blood, and the keds after feeding all 
winter are presumably just finishing. Each parasitic spe- 
cies by itself may not cause very serious debilitation, but 
several species active at the time of year when food has 
been shortest are responsible for the spring decimation. 
It would seem certain that springtime wallowing by the 
deer is wholly referable to the activity of the parasites 
irritating the skin from within or without. Wallowing 
assists materially in removing old hair, and it is probable 
that the peat has of itself a tonic effect on the skin. Peat 
has long been used in the preparation of soaps and oint- 
ments for affections of the human skin. 

This attribution to parasitism of the action of wallowing 
and the movements of the deer which it entails does not 
account for the difference in wallow type used by each 
sex, a fact to which I referred in Chapter III. 

We are left with the minute midge, Culicoides pulicaris, 
and its effect on cervine movement still to be considered. 
This insect emerges in comparatively small numbers at 
the end of May, and whilst they will suck blood at that 
time, they cause little discomfort and have no effect on 

4407 



146 THE RED DEER 

movement then. During the dry sunny weather of June 
they are not much in evidence, and if there is any wind 
they lie low in the grass. They emerge in countless num- 
bers in July, August, and September, and the humid, 
warm, windless mornings and evenings of those months 
are made unpleasant for warm -blooded animals which are 
out of doors at an altitude below 1,75o feet. The midges 
suck blood from man wherever his skin shows ; but on 
deer they concentrate on the eyelids, inside the ears, 
round the udder, the anus, and vulva, and cause irritation 
which seems little less to the deer than it is to ourselves. 
Roe deer are affected much worse than red deer because 
they live in woods and at a lower level. I have seen them 
in the evening bounding round and round in circles and 
burying their heads in bushes or bracken to rid themselves 
of the clouds of midges. Stags in the Highlands never 
descend on a midgy evening or morning during the time 
their antlers are in velvet, for the velvet is a rich and easily 
available source of blood to the insects, and the tenderness 
of the growing antlers precludes any vigorous scratching 
or rubbing. Sdobnikov (1935), writing of the reindeer of 
the tundra which are unable to get away from the midges 
as can our Scottish deer, says that the growing antlers 
may become misshapen in a bad midge season. 

Helminth Parasites 
It is not the purpose of this book to enter into details 

of factors in the life of the red deer which do not affect 
their behaviour. As far as I have been able to observe, 
helminth parasites do not enter into the consciousness of 
red deer and do not influence behaviour. T. W. M. 
Cameron (193z) and Cameron and Parnell (1933) have 
treated fully the subject of helminth parasites of Scottish 
red deer from their own investigations. T. W. M. 
Cameron's paper discusses prophylactic measures which 
might be used in deer forests. 
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Vegetation 

The vegetative complex in the North -West Highlands 
is interesting and especially on the ground covered by 
the Torridonian Sandstone. Within a comparatively small 
area, owing to the sharp ascent of the hills from sea -level 
and the freedom of the upper slopes from peat, there are 
areas of well- defined associations of plants providing the 
deer with seasonal types of vegetation. These associations 
and the effect of climate on the herbage exert an influence 
on the movement of the deer through the medium of 
choice or necessity. 

I have alluded briefly to the types of vegetation found 
on particular areas of my ground in the first chapter. The 
associations of plants are typical of West Highland condi- 
tions, but it is worthy of emphasis that the herbage floor 
of West Highland country is different from the Central 
and Eastern Highlands. This fact is often insufficiently 
realized. Heather is not a strong growth in the West, and 
the main complex is of sedges, bents, mosses, and lichens. 
The lists which I give below are not intended to represent 
the whole floor of the area, but those marked associations 
which concern the lives of the deer. 

Strath Beag, Dundonnell, is unusually well wooded. 
There is the pine wood and a good area of birch- alder- 
hazel -willow scrub. Pines and larch are used for rubbing, 
and willow, hazel, and birch are browsed sometimes when 
food is very scarce during snow, or in May and early June 
when the young leaves are breaking. All the trees provide 
shelter. Very few young birches are growing anywhere 
because the seedlings are grazed each year by deer, sheep, 
and rabbits. The loss of this beautiful and useful tree is 
being felt in many parts of the West Highlands and will 
be felt increasingly in the future. It is incumbent upon 
owners of hill ground to realize their responsibility. If 
small areas of a few acres here and there were fenced 
against rabbits and deer, the young birches would grow 
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naturally, and in ten years the fences could be removed. 
Young alders are affected to a lesser extent, but the num- 
ber of young trees does not appear to be replacing that of 
the old ones dying. The old alder wood in Strath na 
Sheallag is the only wood in the strath and it is much 
liked by the deer in the worst of the weather. The herbage 
beneath the birch -alder scrub is modified from that of the 
bare hill. Bracken or heather grows where the soil is dry 
enough and the trees not too thick. Bents and sphagnum 
and other mosses grow beneath the trees in the wetter 
places, and the sedges appear when the trees are thinly 
spread. The straths hold a good number of flowers, 
including kidney vetch, lady's finger, white clover, milk - 
wort, primrose, and tormentil. 

Sedges and bents, interspersed with mosses and lichens 
and with poor heather, form the main herbage of the bare 
hill below the 1,75o -foot level. Above that, on peat free 
areas, a more truly alpine complex appears consisting of 
alpine sedges, sheep's fescue, and woolly fringe moss. 
There are small, flat, boggy areas throughout the forest 
below 1,500 feet where there is an abundant growth of 
cotton sedge and yellow carex. These plants provide a 
green bite early in the year from the end of February to 
May, and the deer make definite journeys to these flats. 
The blaeberry is uncommon and grows only in dry situa- 
tions. The deer are avid for it and the plant reaches 
fruition only in such places as the deer cannot reach. The 
crowberry is similarly uncommon and confined to the 
drier situations on the hill- sides. 

The movements of the deer in relation to herbage at 
the time of the autumn snow are interesting. Their move- 
ments during November 1934 have been referred to in 
the last chapter (p. 108) and the details will not be re- 
peated. The snow was heavy, there was a certain amount 
of thaw in the glens, and heavy frost followed for some 
days. As soon as the thaw occurred on the higher ground 
the deer went up on to that which was clear, to stay for 



MOVEMENT: INSECTS AND FOOD SUPPLY 149 

a considerable period. It was noticeable that without a 
covering of snow the herbage of the glens had become 
frosted and withered, but that which had been under the 
snow at the higher levels during the frost had been pro- 
tected and was still fresh and succulent. It was therefore 
far more attractive to the deer, and the herbage, linked 
with the open climatic conditions, was sufficient to induce 
them to remain high night and day. 

It is noticeable that the deer are eating much Lyco- 
podium moss during the autumn, and a rutting stag may 
be found to have little else but mosses in his paunch at 
this time of year. 

PLANT ASSOCIATIONS AND MOVEMENT OF DEER 

Straths and below 500 feet 
Trees : rubbing, shelter, browsing. 

Pine, Pinus sylvestris. Strath Beag, Gruinard, and occasional trees. 
Willow, Salix spp. Occasional trees and bushes. 
Birch, Betula alba. Strath Beag, Loch na Sheallag, Gruinard River, 

and occasional trees. 
Alder, Alnus glutinosa. Strath Beag, Strath na Sheallag. 
Poplar, Populus tremula. Occasional small trees. 

The Herbage Floor. Food. 
Bent grasses and Fiorin, Agrostis spp. General distribution. 
Sweet vernal, Anthoxanthum odoratum. General distribution -an early 

grass. 
Meadow grass, Poa pratensis and Poa annua. On better and drier 

ground. 
Crested dog's -tail, Cynosurus cristatus. On better and drier ground. 
Purple Molinia, Molinia coerulea. Damp places. 
Sedges, Carex spp. Not so general in straths as on slopes. 
Woodrush, Luzula spp. General distribution and on slopes. 
Tormentil, Potentilla Tormentilla. General distribution through her- 

bage floor. 
Bedstraw, Galium saxatile. General distribution. 
Tufted vetch, Viccia Cracca. Occasional -liked by deer. 
Meadow pea, Lathyrus pratensis. Common -much liked by deer. 
Bird's eye, Euphrasia officinalis. Common. 
Milkwort, Polygala vulgaris. Generally distributed through herbage. 
Yarrow, Achillea Millefolium. General -liked by deer. 
Bell heather, Erica cinerea. Patches in dry places. 
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Cross -leaved heather, Erica Tetralix. Common, but not general. 
Heather, or ling, Calluna vulgaris. Patches here and there. 
Mosses, Sphagnum, Polytrichum, Aulacomnium spp. 

Plants occasionally eaten by deer. 
Common rush, uncus communis. Patches, river flats. 
Furze or whin, Ulex nanus. Drier places. 
Bramble, Rubus fruticosus. Edges of woods, not common. 
Nettle, Urtica dioica. Where human habitations have been; eaten by 

deer when dead. 
Dandelion, Taraxacum Dens -leonis. Not common. 
Coltsfoot, Tussilago Farfara. Gravels near rivers. 
Ragwort, Senecio Jacobaea. Patches, river flats. 
Marsh and Dog Violet, Viola spp. Sheltered situations, woods. 
Wood sorrel, Oxalis acetosella. 

Plants more obviously present but not normally eaten by deer. 
Primrose, Primula veris. Sheltered situations, woods. 
Scabious, Scabiosa arvensis. Not common but general. 
Silver weed, Potentilla anserina. Common in hard, dry places. 
Goose grass, Galium Aparine. Amongst bracken in woods. 
Teasel, Dipsacus sylvestris. Occasional. 
Marsh thistle, Carduus paulstris. Common in woods. 
Spear thistle, Carduus lanceolatus. General but not common -straths 

only. 
Orchis, Orchis spp. General. 
Bracken, Pteris aquilina. Patches in dry places. Large areas on northern 

side of Strath Beag, Dundonnell. 
Bog myrtle, Myrica gale. Common all over low ground and on wet 

places to goo feet. 
Buttercup, Ranunculus spp. 
Celandine, Ranunculus ficaria. 
Wood anemone, Anemone nemorosa. 

Hillsides, 250 -1,750 feet 
The herbage floor comprising the main food supply of the deer. 

Sweet vernal, Anthoxanthum odoratum. Commoner lower reaches. 
Fiorin, a-nd other bents, Agrostis alba, Agrostis caninum. Abundant. 
Wavy hair- grass, Aira flexuosa. Common, goes high. 
Early hair -grass, Aira praecox 
Silvery hair -grass, Aira caryophyllea . 
Sedges, Carex vesicaria? 

ampullacea ÿ 
limosa 
glauca 
distans? 
flava 
pallescens 
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Sedges, Carex filiformis 
pilulifera? 
praecox 
caespitosa 
saxatilis? 
pauciflora 
dioica 

Deer's hair, Scirpus caespitosus 
pauciflorus 

Woodrush, Luzula spicata 
Rush, Juncus squarrosus 
'Ibrmentil, Potentilla Tormentilla. General below 1,000 -i,5oo feet. 
Milkwort, Polygala vulgaris. General below I,000 -1,5oo feet. 
Heather, Erica spp. Patchy as main plant of an area, but thinly dis- 

tributed generally. (Includes what is called `bell heather' in Scotland.) 
Ling, Calluna. Patchy as main plant of an area, but thinly distributed 

generally. (The `heather' of Scotland.) 
Cotton sedge, Eriophorum vaginatum. Generally thinly distributed ex- 

cept on flats of peat, where it is common. 
Wild thyme, Thymus Serpyllum. Common, especially in Strath Beinn 

Dearg. 
Sorrel, Rumex acetosa. Occasional general occurrence. 
Club mosses : 

Lycopodium clavatum 
annotimum á 
nundatum? -° 
Selago 
alpinum o 

Other mosses: ;: aCi 

Sphagnum spp.,P olytrichum spp., &c. 0 á Lichens : Cladonia spp., Cetraria spp. C7 

Plants which would be eaten if more common. 
Blaeberry, Vaccinium myrtillus and uliginosum. Thinly distributed in 

dry places out of reach of deer. Occurs generally in Glac Cheann 
but is grazed to the peat. 

Crowberry, Empetrum nigrum. Distribution as blaeberry. 

Plants obviously present but not normally eaten by deer. 
Bog asphodel, Narthecium ossifragum. Common, especially on lower 

slopes of Torridonian Sandstone. 
Sundew, Drosera rotundifolia and longifolia. Common. 
Scabious, Scabioua arvensis. Thinly but generally distributed; more 

common on gneiss. 
Mountain cat's -ear, Antennaria dioica. Occasional among the rocks, 

especially on gneiss. 
Butterwort, Pinguicola vulgaris. Generally distributed. Alpine form 

also found. 
Orchises, Orchis spp. Generally distributed below í,25o feet. 
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Peat bog flats between 250 -1,250 feet 
Providing new growth early in year. 

Cotton sedge, Eriophorum vaginatum and E. polystachion. Most com- 
mon species on these flats. 

Sedges, Carex flava, and others. This species very common. 
Mosses, Lycopodium spp. 
Lichens, Cladonia and Ericea. 

Alpine associations on peat free gravels above 2,000 feet 
The herbage floor of peat -free alps on Torridonian Sandstone. 

Sheep's fescue, Festuca ovina tenuifolia. General on alps, and vivi- 
parous. 

Alpine poa, Poa alpina vivipara. Occurs on alps. 
Alpine tufted hair -grass, Aira alpina. Occasional. 
Mat grass, Nardus stricta. Small alpine form, isolated on sandstone 

terraces round An Teallach. 
Alpine foxtail, Alopercurus alpina .rj 
Woodrushes, Luzula spicata 

arcuata 
Highland rush, ,7uncus Trifidus E-' Ñ 
Sedges, Carex curta 
Wild thyme, Thymus Serpyllum. Reaches very high. 
Woolly fringe moss, Rhacomitrium lanuginosum. In large patches up to 

summits. 
Alpine chickweed, Cherleria sedoides. Amongst herbage of sips. 
Sorrel, Rumex acetosella. Thinly distributed. 
Cushion moss, Grimmia. Grows on boulders and much liked by the 

deer. 

Occasionally nibbled by deer. 
Thrift, Armeria vulgaris b z "1:$ 

Sedum, Sedum anglicum .. a o 

Purple saxifrage, Saxifraga oppositifolia ,á ÿ 
Alchemil, Alchemilla alpina 
Cushion plant, Silene acaulis d ó .Ç E 

Epilobe, Epilobium alpinum a ÿ 
Cloudberry, Rubus Chamaemorus 

E 
Cyphel, Cherleria sedoides ó 
Alpine pearlwort, Sagina Linnaei °q `" 

Other plants obviously present. 
Wild azalea, Loiseleuria procumbens. Occasional. 
Roseroot, Sedum Rhodiola. In rock clefts. 
Melampyre, Melampyrum sylvaticum. Lower reaches of alpine region, 

and in woods of Gleann Chaorachain. 
Dwarf juniper, Juniperis nana. On peat -free gravels. Appears to be 

dying out. 
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The middle height, 300 -1,750 feet, provides the bulk 
of the food supply of the deer. The very low ground is 
used in emergency only, and the peat -free tops, particu- 
larly of the Torridonian Sandstone, provide a special type 
of herbage which is grazed for the most part during the 
months of July, August, September, part of October, and 
again during part of November. 

In the compilation of the lists in this chapter I have 
used the nomenclature of Bentham and Hooker (1887), 
and the Illustrations (Fitch and Smith, 1887) to the British 
Flora have made these two works invaluable. Types of 
British Vegetation under the editorship of Tansley (1911) 
has also been used, but this work does not mention the 
distinctive vegetative complex of the West Highlands. 

4407 x 



CHAPTER IX 

REPRODUCTION 

IN order to prevent tiresome subdivision this chapter will 
not directly continue the scheme of the last two as a study 
of reproduction in relation to movement. The aim, rather, 
will be to treat the subject of reproduction in red deer as 
a whole, as an activity in which movement plays a large 
part. It is at once a most interesting and disappointing 
chapter to write, because of the variety of the problems 
raised and left unsolved. 

The emergence of sociality in animal life, in contra- 
distinction to mere associations of individuals, is closely 
bound up with the processes of reproductive physiology, 
and we can take this statement as axiomatic. Sociality may 
and does develop beyond the limits of reproductive expe- 
diency, but its origins are in reproduction, and we may 
look in the future to research on the hormonic processes 
concerned to throw much light on the development and 
interpretation of social behaviour. It is necessary briefly 
to survey the relevant field of sex physiology before con- 
sidering the detailed behaviour of red deer in relation to it. 

The Sexual Psycho- Physiology of the Stag 

We are faced at the outset with the phenomenon of 
seasonal activity of the reproductive organs. Some ani- 
mals, particularly those which have been domesticated by 
man or those which live in a modified environment, are 
sexually active throughout the year. The rat, mouse, dog, 
and domesticated cattle are examples. Others, on the 
other hand, are strictly seasonal. The female has one or 
two oestrous periods and the male reproductive apparatus 
undergoes considerable change for a sharply defined and 
almost constant period of the year. Red deer, squirrels, 
and voles are examples of this type. The external and 
internal environmental control and operation of seasonal 
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sexuality is one of the major problems in sex -biology. It 
must be realized that testes and ovary are not autonomous 
endocrine systems. Their function is regulated from 
other sources which are the other endocrines, especially 
the pituitary body, the nervous system, and more general 
organismic influences (Lillie, 1932). 

The gonads, also, have two functions -the secretion of 
sex hormone and the elaboration of egg and sperm. In 
the male the secretion of testicular hormone is the primary 
function of the gonad and it reinforces the secondary 
sexual characteristics of physical form, hair growth, 
voice, and temperament. The spermatogenetic function is 
attained at puberty and, in such animals as the red deer, 
for a short period of each year. For the rest of the year 
male animals of such species are in effect physiological 
castrates. What inherent physiological activity is at work 
producing these seasonal changes ? The hypophysis or 
pituitary body certainly activates the testis to its function, 
but there we are foiled once more. 

Rowan (1 926 -31) investigating the impulses to migra- 
tion in the Canadian crow (Corvus brachyrhynchos) found 
that light had a considerable effect on gonadic develop- 
ment. By subjecting captive crows to long hours of light 
during the early winter months he was able to bring their 
gonads into spermatogenetic activity in the depths of 
winter, and when he liberated the birds they flew north- 
wards, i.e. in the direction they would normally take in 
spring. He was also able to alter the sexual rhythm in the 
junco (Junco hyemalis connectens) by giving extra light in 
winter time. Bissonnette (1929 -31) followed up this work 
on the American starling and showed that the gonad was 
developed by way of the pituitary body. It was the pitui- 
tary which was stimulated by light, and Bissonnette be- 
lieves that light stimulation occurs through the eye. He 
has conducted similar light experiments with ferrets and 
the same mechanism appears to be at work. Baker (1932) 
concludes that the periodic development of the testes of 
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voles (Microtus agrestis) is referable to the same cause. 
Incidentally, it appears that the infra -red end of the 
spectrum is concerned also with hypophyseal stimula- 
tion and not, as one might at first imagine, the ultra- 
violet end only. Bissonnette also found that activity had 
similar effects to light on his starlings. There can be no 
doubt of the light- activity basis of hypophyseal stimula- 
tion in the species studied, but it cannot be demonstrated 
to apply to all species. 

Let us take for example the gonadic development of the 
woodchuck (Marmota monax) as studied by Rasmussen 
(1917). This little animal hibernates from November to 
March. The testes are at their minimal size and situated 
in the abdomen during August, September, and October, 
i.e. after the period of greatest light and activity. During 
the early hibernating period of November and December 
the testes begin to increase slightly in size, referable to 
increased spermatogenetic activity. In March, when the 
animal emerges from hibernation, i.e. after a period of 
darkness and muscular inactivity, the testes are ready for 
active spermatogenesis. (It is well known that in many 
mammalian forms it is necessary for the testes to be at a 
temperature some degrees lower than body -heat if they 
are to elaborate spermatozoa, a subject to which we shall 
return later. Hibernating animals experience a consi- 
derable drop in body- temperature. I suggest, therefore, 
that the testes are probably in an environment favourable 
to the development of their spermatogenetic function 
although they are still within the abdomen.) The testes 
of the woodchuck enlarge rapidly when the animal emerges 
from hibernation and are in the scrotum at the end of 
March or beginning of April. This is the period of sexual 
activity. Late in April the germinal epithelium is reduced 
to a single layer of cells with a few remaining spermatozoa 
in a wide empty lumen. The testes regress in midsummer 
and reach their minimal size again in August. It is prob- 
able that this regulation is hypophyseal in origin, for the 
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administration of fresh hypophysis material to seasonal 
breeders awakens suddenly the secretion of hormone by 
the testes, but the environmental influence on the pitui- 
tary has yet to be discovered. 

We may reasonably suspect that a factor of the external 
environment is concerned in stimulation of the pituitary, 
when it is remembered that when animals are moved 
from the northern hemisphere to the southern their 
reproductive rhythm becomes readjusted. The stag, which 
is in rut in September and October in Scotland, is in rut 
in March and April in New Zealand, in which country 
Scottish and English deer have been acclimatized. The 
same fact is noticed in the sheep. It may be found ulti- 
mately that cold and light are interchangeable factors 
acting on the gonads, light via the hypophysis and cold 
directly. This may be concerned with the fact that experi- 
mentally the administration of hypophyseal extracts (an- 
terior pituitary hormone) brings about varying effects in 
different species of animals. 

The Antlers 

It is necessary to digress from the main theme of this 
chapter, for the sexual rhythm of the stag is complicated 
by the development and presence of antlers, and we are 
led into a maze of difficulties. Indeed, the stag presents a 
deep problem in sex physiology, and although I cannot 
hope to suggest solutions from pure observation, I shall 
attempt to set out the problem in some detail in the hope 
that it may be worked upon by physiological methods in 
the future. 

Antlers are in themselves a problem. Of what use are 
they or what purpose do they serve ? Let us rid ourselves 
of any ideas that they have a value as adornment or that 
what we look upon as beautiful antlers are of much use 
in fighting. They are not. About one stag in a hundred 
is without antlers and he is known as a ` hummel'. The 
hummel character, doubtless, is a genetic, sex -limited 
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recessive, and perhaps this fairly numerous incidence, 
despite the fact that hummels are usually culled from the 
forests, occurs as a result of the relative success which 
hummels achieve as master stags. The genetic absence of 
antlers in no way affects the sexual rhythm or potency of 
the stag. Hummels have the reputation of being particu- 
larly wary and resourceful, they are usually in better 
physical condition than other stags, and they are able 
fighters. A hard dunt in the ribs from the polled head of 
a hummel seems to upset his opponent more than a sharp 
jab from the points of an antler. Were it possible to take 
a count of services by each stag in a large population I 
think it would be found that hummel stags would have 
covered individually a larger number of hinds than each 
of their antlered fellows. Their genetic significance in the 
population would be found to be greater than their actual 
proportion of incidence of one in a hundred would imply. 
Lack of antlers would appear to be a biological advantage 
to Scottish red deer. 

Another common abnormality of the antlers is that 
known as ` switch -horned', in which the antlers show no 
other points but the brows and the terminal ones. It is 
generally accepted, and my own observations agree, that 
`switches' are able fighters, and therefore capable in get- 
ting and keeping harems. There can be little doubt that 
numerously pointed and heavy antlers are a handicap. 
Their annual regrowth on lime- deficient soils is a serious 
drain on the resources of the organism. Antlers remain a 
puzzle. After all, we are not called upon to emulate the 
Swiss Family Robinson in finding a use for everything, 
but it would be interesting to know why and how they 
developed. 

Huxley (193o) has suggested that in evolution antlers 
may have increased in size and branching with increase 
in size of the deer, and so, given the evolutionary value of 
an increase in body size, the elaborate antlers would not 
require to be of an adaptive quality in order to be con- 
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trolled by natural selection. They may be merely a by- 
product of size. 

Antlers do supply a means of defence for stags against 
predatory animals as well as of attack against members 
of their own species. It is possible that many- branched 
antlers would have a greater defensive value used against 
a carnivorous enemy. The adult deer have no such ene- 
mies in Scotland now, and it is altogether questionable 
whether the factor of attack by predators could be con- 
sidered potent in natural selection for a sex -limited charac- 
ter in a species where the social system has developed 
along matriarchal lines. 

The relation of antlers to the sexual physiology of the 
stag is beyond doubt. At one time I conceived the idea 
that the antlers served the purpose of a sexual valve in 
deflecting energy from the testes during the spring and 
midsummer period. The hummel stags, however, ex- 
perience no such deflexion of energy, and apart from 
their general good condition and the fact that mature 
hurnmels are usually among the earliest stags in rut, their 
sexual rhythm is unaffected. 

Mature stags cast their antlers during the first week of 
April in my area, but each year I have noticed that the 
stags in the Beinn a' Chaisgein Beag area cast earlier than 
do those of Dundonnell. Good feeding conditions favour 
early shedding of the antlers. Almost immediately the 
new ones begin to grow and are covered by the nutritive, 
highly vascular skin called the `velvet' (see Plate VI b). 

Growth goes forward steadily until August, when the 
antlers are complete. An abundant calcification of the 
antler at the coronet cuts off the blood- supply to the 
velvet, which then peels away from the antler as dead 
skin. The stags are extremely careful to preserve their 
antlers from injury during the period of growth. If they 
quarrel during that time, which is rare, they fight like 
hinds by standing on their hind legs and slapping with 
their forefeet. If they scratch their antlers they slowly 
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lower the head and incline it to one side and use the hind 
foot with great delicacy. This is very different from their 
behaviour when the antler is free and hard. The velvet 
hangs from the new antlers in festoons as it is peeling off. 
I have seen the stags taking pieces of it in their mouths 
and gradually drawing it in, chewing it and thus helping 
to clear the antler. The stags of Western Highland forests 
waste nothing which can supply them with calcium phos- 
phate, so they eat the stripping velvet from their own or 
their fellows' antlers. When the antlers are shed they are 
eaten from the points upwards and the butts only are left. 
I have even seen a hind chewing a stag's antlers while 
they were still on his head. By the middle of June there 
are no cast antlers to be found on the forests over which 
I have worked. This state of affairs does not occur so 
markedly in forests on better ground. I visited a forest 
on the eastern schist in central Ross -shire in December 
and found cast antlers still lying about the ground. 

Until the blood supply to the velvet is stopped, the 
stags have short summer coats and the hair on the neck is 
short also. Thereafter, the mane grows strongly and is 
well developed by the time the rut breaks in the last week 
of September. 

The antlers take on their full significance during the 
period of the rut. They are not used by the stag imme- 
diately they are clear of velvet, but as the rut approaches 
they are flourished in a neighbour's ribs in playful manner. 
The observer may be surprised at the finesse and verve 
with which the antlers are used, for it must be remembered 
that fighting with the antlers is an activity shunned for 
the greater part of the year. 

The antlers are used in another way during the rutting 
season. They form an erotic zone. The sexual activity of 
the stag is so intense that he has not sufficient hinds to 
satisfy his lust. He may masturbate several times during 
the day. I have seen a stag do this three times in a morning 
at approximately hourly intervals, even when he has had 

a 



PLATE VI 

a. A RUBBING TREE 

b. A YOUNG STAG IN `VELVET', JUNE 1934 
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a harem of hinds. This act is accomplished by lowering 
the head and gently drawing the tips of the antlers to and 
fro through the herbage. Erection and extrusion of the 
penis from the sheath follow in five to seven seconds. 
There is but little protrusion and retraction of the penis 
and no oscillating movements of the pelvis. Ejaculation 
follows about five seconds after the penis is erected, so 
that the whole act takes ten to fifteen seconds. These 
antlers, used now so delicately, may within a few minutes 
be used with all the body's force behind them to clash 
with the antlers of another stag. These mysterious organs 
are a paradox; at one moment exquisitely sensitive, they 
can be apparently without feeling the next. 

Behaviour of the Stag from the Casting of the Antlers until 
the Onset of the Rut 

The stags are in companies at the time when the antlers 
are cast in April. They are peaceable and completely 
asexual. The testes are within the scrotum throughout 
the year, but are of small size between November and 
August. The stags remain in companies until the velvet 
is shed. At this time, a tendency for considerable move- 
ment among the stags is apparent. It is not altogether 
general, but new animals are noticed on the grounds ; 
others which have been there all summer disappear. But 
there is no hint yet of the stags being in rut. I have men- 
tioned already an Inverbroom stag being seen on Beinn 
Dearg Mhor, fifteen miles away, in August; and the stag 
with the remarkably fine head which I saw in a company 
in Fisherfield in September 1934, a beast which was cer- 
tainly never bred in Western forests. The Duke of Port- 
land (1933) records an interesting example of a travelling 
stag, presumably before the break of the rut. This animal 
had three antlers and his appearance was well known. He 
usually stayed at Langwell until August of each year. In 
1873 the stag was shot at in the Reay Deer Forest, Suther- 
land, on or about August 15th, over fifty miles from 

4407 y 
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Langwell. On or about August 29th he was shot at here 
in Dundonnell, more than fifty miles from Reay. He 
was killed at Langwell on September 5th. Langwell is 
quite seventy -five miles across the hills from Dun - 
donnell. It is, in fact, a traverse from the west coast to 
the east. 

A stag travelling in August and early September pro- 
ceeds at a walk for the most part, but as the rut approaches 
his gait changes to a trot. This trot is no high- stepping, 
prancing gait, but one in which the legs are flexed as little 
as possible and each step is a comparatively small one. It 
is an economical gait. 

During the week or two before the rut breaks, the stags 
appear to flock more than they have done for most of the 
summer. The bands move from end to end of their terri- 
tories in the day and the observer cannot predict where 
they will be with the same assurance which he might have 
used a month before. At this time the stags are taking sly 
digs at each other with their antlers and the whole band 
occasionally indulges in a romp. This flocking of the 
stags just before the rut is difficult to assess accurately, 
because chance is an obvious element concerned with such 
an observation. I have noticed it pronouncedly myself 
and it is a general opinion among stalkers. 

The stag's neck begins to swell in September so that 
when the rut breaks the increased girth of the neck and 
the mane of hair give the stag what is to us a most impres- 
sive appearance. Hingston (1933) has suggested the value 
of the mane and a large frontal area as a psychological 
weapon in fight, and there can be little doubt that such 
a purpose is served by this appearance of the stag. 

In the week or two before the rut, the stags open up 
their wallows and roll in them once or twice each day, 
usually in the early morning or late evening. The mature 
stags wallow first and wallowing is continued throughout 
the rutting season. It is possible in mid -October to 
recognize the stags in rut and those which are not, from a 
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considerable distance. The rutting stags are dark brown 
or almost black from wallowing in the peat, and the imma- 
ture and late beasts still show the light red coat of summer. 
This autumn wallowing of the stags presents a problem. 
If the hinds wallowed as well at this time it might be 
thought that the emergence of the deer keds was the 
reason ; but as the keds alight on both sexes indiscrimi- 
nately, such a possible explanation loses all point. I think 
autumn wallowing by the stags will be found to be con- 
cerned largely with the sex physiology of the stag. Hing- 
ston (op. cit.) emphasizes the psychological value of the 
black -brown hair tufts or mane of mammals in fighting. 
The rutting stag is black -brown after wallowing, and as 
I shall point out in another chapter, deer are more frigh- 
tened of dark objects than of light ones. Wallowing in 
early morning and late evening must produce a chilling 
of the skin, especially as evaporation progresses, and as 
the testes are then separated from the outer air merely 
by the thin skin of the scrotum, it is probable that they 
undergo direct cooling in this way. Stags take to the 
water much more readily at rutting time and will swim 
considerable distances in crossing inland lochs and arms 
of the sea. 

The larynx of the stag develops during this period and 
he uses his roaring voice when he breaks into rut. The 
roar loses its volume and timbre as the rut decreases in 
intensity. The infra -orbital glands become active just 
before the rut and secrete a musky, amber -coloured, waxy 
fluid which trickles down the face and dries on the hair. 

It is a question whether the secretion of testis hormone 
lowers the threshold of the tissues to pain. I am inclined 
to think it must do so. When the stags fight they do not 
seem to stop because of pain but from sheer exhaustion. 
Sometimes they will stop after a quarter or half an hour, 
rest a few minutes, and start again. In a fight or imme- 
diately afterwards there is never that sharp retraction of 
any part which may have been struck such as one sees 
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when an animal is hurt in the ordinary way. Their hurts 
in fight seem to be of small account and a fatality is rare. 
The incidence of fighting is much exaggerated in popular 
literature describing deer. There is more noise and show 
than real fight. 

September zoth is the traditional date for the rut to 
break in this area of the Scottish forests. Nutritional 
conditions during the summer make for some latitude. 
The rut broke on September 28th in 1934 and that was 
on Beinn a' Chaisgein Beag, the best of the ground. It 
was October 1st before roaring was heard in the Dundon- 
nell forest. In 1934, after a late winter, the stags were a 
fortnight or three weeks late in casting their antlers. The 
early summer was dry when the grass was growing and 
the high hills were comparatively bare all the season. 
August and September were wet and there were few sharp 
diurnal alternations of temperature. The rut broke on 
September 23rd in 1935, after a year of good grass. But 
once again September was wet, nearly nine inches of rain 
falling in the month, and the temperature was steadier 
than if the weather had been finer with a few ground 
frosts during the nights. 

We have still the problem of the hormonic linkage be- 
tween the antlers and the gonads. It is known that the 
pituitary body is concerned in the processes of calcium 
metabolism. The growth of antlers is a phenomenon of 
calcium metabolism, and the annual casting and regrowth 
takes place at a time when hypophyseal (pituitary) activa- 
tion of the gonads through the stimulus of light is taking 
place in some other animals. It could be postulated that the 
anterior pituitary hormone is being directed towards antler 
growth during summer and, as we know that no matura- 
tion of the gonads takes place until after the velvet is 
shed, that when the antlers are full -grown the hormone 
becomes deflected wholly towards activation of the gonads. 
Thereafter, the elaboration of testis hormone (which in 
our present state of knowledge we cannot attribute to any 
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particular tissue of the testis) takes place, and the visible 
body changes in the stag follow. Figure ro is an attempt 
to show diagrammatically the course of antler growth and 
the approach of the rut. Our hypotheses are purely tenta- 
tive, and only physiological experimentation can assist us 
to solve a problem so closely linked with behaviour. 

Midsummer 

Spring 
Equinox 

Aul -umn 
Equinox 

I Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

FIG. io. Growth of antlers and maturation of gonads. 

If the gonads are damaged or removed during the 
course of regrowth of the antlers, growth stops at that 
time and the velvet is never shed afterwards in the animal's 
life. Does this indicate that there is a reciprocal action on 
the part of the gonads concerned with the shedding of the 
velvet ? Experiment alone can show. If a stag is wounded 
in August he does not come into rut at all, and if the injury 
is considerable on one side of the body, his growth of 
antler in the following year will be defective on the oppo- 
site side. Injury of one testis produces a similar result. 

Antlers are a sex -limited character in red deer, but in 
the reindeer both sexes are antlered. It is worth while 
comparing shedding dates of antlers in this species in 
relation to reproductive processes. The data are taken 
from Hadwen and Palmer (1 922) : 
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1. Males 
Fawns. Shed antlers about April 15th. 
Coming two-year-olds. Shed antlers shortly before females shed 

theirs. 
Adult Bucks. Shed antlers after the rutting season in November. 

Rutting season August 25th- October. Velvet peels July 31st 
onwards. 

2. Castrates 
If castrated in August when antlers are hard, antlers drop off in 

two or three weeks time. When castrated in velvet, antlers 
remain in velvet until spring. 

3. Females 

Fawns. Shed antlers about April z 5th. 
Adult Does. Shed antlers a few days after birth of fawn in April 

or early May. If a doe fawns out of season, shedding of antlers 
similarly departs from normality. 

Here is a totally different rhythm in another cervine 
species which should prevent us from making any hasty 
generalization on the relation of the antlers to the sexual 
cycle. 

The Role of Temperature in the Development and 
Maintenance of the Rut 

Before describing individual rutting behaviour I wish 
to discuss the possible significance of cold in relation to it. 
I have stated that September 2oth is the traditional rutting 
date and that each year during the period of my work it 
has been later than that, following a wet and muggy 
August and September. Farther inland there were ground 
frosts at night each year at the beginning of September 
and the rut broke earlier. The traditional rutting date in 
Speyside (central) forests is September 12th. September 
frosts are the rule in that area and there is a greater daily 
range of temperature than in western forests. 

We know from the work of Moore (1926) and Crew 
(1927) that the mammalian testis can function spermato- 



REPRODUCTION 167 

genetically only when it is at a lower temperature than the 
interior of the body. The anatomy of the scrotum is well 
adapted for the purpose of allowing the testes to be cooled 
from without. The skin is thin, in the stag covered with 
short white hair, but naked in the stallion and bull, and 
plentifully supplied with sweat glands. Sweating and 
evaporation produce chilling of the scrotum. The skin of 
the scrotum is very elastic, and although the permanent 
residence of the testes in the scrotum is ensured in the 
stag and many other of the higher mammals by a partial 
closure of the inguinal canal, there is considerable scope 
for their vertical movement. Warmth causes relaxation 
of the dartos muscle and the testicles descend. Cold 
causes contraction of the dartos and of the scrotal skin 
and the testicles are held nearer the body. 

Many sheep farmers believe that sharp alternations of 
temperature -warm days and clear frosty nights -are 
stimulative of oestrus in the ewe. I have no means of 
demonstrating that a similar state of affairs obtains in the 
hind. There is, however, a closely comparable finding to 
record in the stag. Cold, dry nights mean intense sexual 
activity. The glens are full of the sound of roaring stags 
and, as the roar is protracted and jerky if the stag roars 
as he runs, the observer on a dark hill -side knows that 
the stags are running frequently. If the following day is 

warm and dry the stags remain active. Now when clouds 
and mist cover the sky and the upper reaches of the hills 
and the air is humid, there is very little roaring to be 
heard and on such days the stags are visibly not so active 
with their harems. There is not the same amount of 
roaring, running, fighting, smelling at the hinds, or 
general restlessness as on days and nights of dry cold. I 
have noticed, also, that those stags with harems situated 
on the higher ground are more active than their fellows 
lower down. The ones I have in mind are those which 
were in the Polain, 1,75o -2,25o feet (NE. of Meall 
Bhuidhe), Garbh Coire Mor, 1,75o -2,25o feet (NW. of 
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Meall Bhuidhe), and on the pass between Sail Mhor and 
Ruigh Mheallan, 1,75o feet. 

Although the whole period of the rut may be six or 
seven weeks, each stag is not continuously active for that 
time. Those animals which come into rut first are the 
first to finish, their active period being about a month, 
but they are not active with hinds throughout that period. 
They may stay a week with the hinds and then be almost 
spent. They leave the hinds voluntarily or are driven out 
by new stags. Their behaviour in these short periods of 
two or three days of sexual inactivity is interesting. The 
stags go uphill into the cold, and the tops can be very cold 
in October. An observer may find no other deer but adult 
stags on the high ground at this time and they will be 
grazing and resting. The stags are not in herds, though 
there may be several on a square mile of ground, and no 
jealousy or pugnacity is displayed. The tops become a 
neutral territory. Heape, in his Emigration, Migration and 
Nomadism (1931), illustrates the concept of neutral terri- 
tories by many examples from African ungulates. Whether 
in this instance the tops are tacitly accepted as neutral 
territories or the inclination to pugnacity has subsided 
with the lull in sexual activity is a subject for argument. 
My own opinion is against acceptance a priori of the tops 
as neutral ground, understood as such by the deer, 
although they may serve that purpose in effect. The cold 
appears to have a recuperating influence on the stags and 
at the end of the rut they collect in companies again on 
the high ground where they stay until December. If the 
weather of November is good they come down to the 
low ground afterwards in good condition, but if it is bad 
and they are unable to make the migration to the tops, 
they are in poor condition all winter. 

When each stag is fit once more after the few days alone 
on the high ground, he descends to the breeding grounds 
and then only does he become pugnacious again. He 
molests none of his fellows on the tops and his passage 

i 

i 

i 
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is unhindered. The stags do not use their voices when 
alone on the tops in these rest periods during the rut, 
but as soon as they get down within the contour where 
hinds are likely to be met, or travelling stags moving 
between the breeding areas, they begin to roar. When 
they reach the rutting grounds the whole tempo of their 
movements quickens and a stag fresh from the tops has 
little trouble in chasing out one which has been among the 
hinds some time. 

Movement of Stags during the Rut 
Travelling stags at the time of the rut can cover con- 

siderable distances in short periods. Their pace is about 
six miles an hour, and that over rough ground is very 
fast. The stags often travel at night and rest during the 
day and distances of ten or twenty miles may be covered 
at a stretch. These movements are exceedingly difficult 
for an observer to watch individually, for the handicaps 
of pace, light, weather, and keeping out of scent and sight 
are too great. 

A fortunate combination of circumstances allowed me 
to follow six or seven miles of the movement of a running 
stag on October 16th, 1935. I was on the western shoulder 
of Meall Bhuidhe looking over Coire Mor at II o'clock in 
the morning. An eight -pointer stag which I did not 
recognize came into sight from between Sgurr Ruadh and 
Ruigh Mheallain. He trotted across the corrie, over the 
water, and up into Garbh Coire Beag out of my sight, 
never stopping or looking about. I climbed back up the 
shoulder and looked over into Garbh Coire Beag, to see 
him climbing out of the corrie. He crossed over the 
rounded top of Meall Bhuidhe and down into Coir' a' 
Mhuillin where I picked him up again. There is a pass 
over Glas Mheall Mor between Coir' a' Mhuillin and the 
Glas Thuill corrie, near to where Glas Mheall Mor joins 
the main pyramid of An Teallach. The stag climbed 
slowly over this and I, who was still on Meall Bhuidhe, 

4407 Z 
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lost sight of him again. The ground is easy on this hill 
and I was not long in skirting the head of the corrie and 
reaching the pass where he had gone down into the Glas 
Thuill. I could see him trotting down the long and well - 
defined deer path which leads to the lip of the corrie. It 
was easy for me then to follow the ridge to the summit of 
Glas Mheall Mor and pick up the stag again. He trotted 
in and out of the terraces of the Torridonian, and I even- 
tually lost sight of him going down into the pine wood. 
This trek had taken him an hour and a half. His route 
was not the best he might have taken, which would have 
been to come farther up Coire Mor to miss Meall Bhuidhe 
and to reach the pass on Glas Mheall Mor without drop- 
ping into Coir' a' Mhuillin. 

When a stag is in rut he eats very little except mosses 
and he is, of course, very much more active physically 
than during the rest of the year. His form undergoes 
considerable change, in that his belly runs up until it is 
as small as that of a racehorse and sloping upwards to the 
fork of the hind limbs. The swollen neck, the mane, and 
the shrunk hind -quarters give the stag that appearance 
which Hingston emphasizes in his paper on the psycho- 
logical weapons in animal fight. He appears to have an 
exaggerated fore end and an attenuated rear. A stag in 
August, on the other hand, has a big belly full of lush food 
and his neck is comparatively thin. 

The Course of f the Rut 
The social impacts of the rutting season are intricate 

and various and the observer deplores the lengthening 
nights which make for discontinuity in his work. This is 
all the more annoying when so much behaviour of impor- 
tance takes place under cover of darkness. Stags move 
more frequently then ; I have heard the clash of antlers 
in the night, and as it is extremely rare to witness the 
sexual act in Highland deer, it is reasonable to assume 
that this usually occurs during the night also. 
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I heard roaring in the 1934 season on September 28th. 
That was in the north -eastern corrie of Beinn a' Chaisgein 
Beag at an altitude of 1,750 -2,000 feet. There were 
seventy -seven hinds and followers in the corrie and there 
was one big, dark -coloured stag with them who was easily 
recognizable by his particularly wide spread of antler. 
These deer were grazing as a group on a space of about 
twenty acres and the big stag was running round them 
continuously, roaring every minute or less, scraping up 
the ground vigorously with his forefeet, lying down for 
thirty seconds, up and running round the group again 
with his muzzle outstretched and roaring as he ran. He 
masturbated twice within an hour and not once during the 
whole afternoon did he approach a hind to mount her. 
Two or three hundred yards away on each side of the 
group were some young stags and a few rutting stags. 
The youngsters took no notice of the central group of 
hinds and either grazed or lay quietly. The rutting stags 
were in no way equal to the big fellow who was with the 
harem, and although they stood and bellowed they made 
no effort to challenge his superiority. If they came a little 
too near, within two hundred yards of the hinds, the big 
stag would run out towards them at a swift trot, his muzzle 
far extended. They never stayed to meet him and he 
would not chase them far enough to lose touch with his 
very large group of hinds. The females were quite im- 
passive to the noise and activity which was going on round 
them. They continued to graze or lie down chewing 
the cud. 

Two days later Wide- spread' was still in the upper 
part of the corrie on Beinn a' Chaisgein Beag, but he had 
only forty -six hinds and followers with him. There were 
three stags with harems in some broken ground below the 
corrie and they had ten or a dozen hinds each. The rutting 
territories of these three stags were much smaller than 
that of Wide- spread' higher up, and they were closer to 
each other than to him. 
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On October 4th the stags of Beinn a' Chaisgein Beag 
had taken still more hinds and Wide- spread' had only 
twenty- three. The others were in the hollow below, 
about half a mile above the Uisge Toll a' Mhadaidh at 
1,250 feet. Wide- spread' had only eleven hinds and 
followers on October 7th and he was not nearly so active 
as on previous days. Then he disappeared. By this time 
the volume and persistence of roaring had increased 
among the other stags and Beinn a' Chaisgein Beag was 
a place of great activity. There were ten harems on the 
north -eastern face of the hill. Twelve more rutting stags 
were in the vicinity, standing on the far side of knolls and 
looking down at the harems. Their positions were such 
that only their heads were showing from where the harems 
were, but as they were roaring from time to time their 
positions did not conceal their presence from the stags 
with the harems. The activity on this side of the glen was 
in striking contrast to the quietness on the opposite face. 
Here there were only the few hinds of what I consider to 
be the new Creag -mheall Meadhonach hind territory, and 
there was one old and not very active stag with them. 
Plan 4 shows clearly how the rutting territories are bunched 
in particular areas. 

During the season of 1935 there were two or three of 
what I am reasonably sure were the same stags as were 
present in 1934, in the breeding ground of the north- 
eastern corrie of Beinn a' Chaisgein Beag. There may 
have been more than that, but I know some were shot 
and others were not sufficiently distinctive. Wide- spread' 
did not appear again in 1935, and I am afraid his head 
had too great a trophy value to give him chance to 
survive. 

The north end of Cam na Carnach is of great interest at 
rutting time as several harems congregate there. At this 
place I have watched many examples of behaviour of 
rutting stags towards each other on the boundaries of their 
harem grounds, and of the way in which only stags of 
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almost equal merit fight each other. Here are a few ex- 
tracts from my notes taken at the times mentioned: 

October 15th, 1934. An old switch -horned stag has had 15 zo 
hinds on Achachie for several days. Now -5.o p.m. summer 
time -the weather was still rough and wet and temperature was 
falling, 50 -45° F. Six young stags were with twelve hinds on 
Achachie but no sexual activity being displayed. The old switch 
came over the hill from the western side of the Cam with six 
hinds. He ran fast to the group of twelve and with unerring 
selection and purposeful intent he chased out of the group each 
young stag, one by one, until they were 150zoo yards away. 
None of them stopped to contest the point. Then the old switch 
herded the twelve to his six at great speed and stopped to roar. 
He kept herding them by running round and round the group 
in great excitement. Sometimes he ran clockwise, sometimes 
the other way. He began to work the hinds back over the north 
shoulder of the Cam out of my sight but left four on Achachie. 
Over in the hollow (marked 1 on Fig. 1) were two more groups 
of hinds, nine and six, and two eight -pointers were on the slopes 
north and south of these hinds. The stags approached the two 
groups of hinds which then joined into one group. These two 
stags, which were fairly fresh and in fine fettle, took good care 
to keep out of the way of the old switch and he took no notice 
of them. Now the two approached each other, walked round 
one another at ten yards range, and roared. Their heads lowered, 
the hind quarters were depressed, and the hind feet were farther 
backwards from the body than normally. The stags took slow 
steps forward, then a quick run, and their antlers were together. 
But they were not yet fighting. These rapid passes of the tips 
of the antlers remind one irresistibly of the preliminary passes of 
two fencers. The feet were firmly planted and put no force 
behind the movements of the head and antlers. And now one 
of them side -stepped and lunged, but the other wheeled his 

hind end and met his opponent's antlers with his own. The 
point in all these fights is to lunge a broadside in the opponent's 
ribs, and to prevent this happening to one's self. Much of the 
fight, therefore, consists of a shoving match, antlers to antlers. 
The stag which can shove the harder is usually the winner, his 
opponent retiring before he gets a broadside. For in this shoving 
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there is a distinct tendency to push not quite head -on, though 
the opponent tries to keep the shove directly head -on as far as 
he is concerned. If the shove can be strong enough and at a 
slight angle, the other stag is forced from the straight and a 

quick jab can be taken at his ribs or belly. One of these eight - 
pointers got such a blow after five minutes and he retired. The 
winner roared, herded his hinds, and roared again. 

At this time another old stag with poor antlers came up to 
Achachie from the Gleann Chaorachain burn, roaring as he 
walked. He took possession of the four hinds left by the switch 
who had gone over the shoulder and began to herd them. Not 
five minutes had passed, however, before `Old Switch' came 
back over the hill at a fast trot, his head low. The new stag did 
not stop with the hinds, but made off at a gallop towards the 
quartzite slabs below the Cam. `Old Switch' did not follow him 
but went round the four hinds at great speed and chased them 
over the hill, presumably to the others. 

It was now almost dark and I could see no more. But in an 
hour and a half on a small space of ground there had been con- 
siderable change in the constitution of the harems and a succes- 
sion of social impacts. Such is the course of the rut. 

October 16th, 1934. `Old Switch', the eight -pointer, and the old 
stag mentioned last night had harems on Achachie. The first 
two, although not attempting to fight or take each other's harems, 
were constantly challenging each other along their boundary. 
They would approach to ten yards' range, roar, and then walk 
side by side, but getting nearer. One would try a quick jab at 
the other, but as he was ready for such a move and had side- 
stepped and lowered his head in readiness, all in half a second, 
the first stag would not complete his rush but wheel parallel to 
the boundary again and the walk would continue. They would 
turn, walk back along the hundred yards of boundary, one or 
the other attempting a jab but never achieving it or following up 
towards a fight. 

On this day I saw all the deer on Achachie throw up their 
heads and, jealousies forgotten, they ran away in a bunch over 
the north shoulder of the Cam. Later on I followed them and 
they went far over Coir' a' Ghiubhsachain. The cause of the 
trouble was a collie dog (a stranger to this country, for I know 
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all there are) who came over the south - eastern part of Cam na 
Carnach, chasing a six -quarters staggie. They disappeared in 
the trees by the burn at the foot of Achachie. Later in the day, 
just before dark, the Cam was still clear of hinds, but the eight - 
pointer which was beaten last night was roaring by himself on 
Achachie. I saw him walk in a straight line towards a small bed 
of brackens near the northern edge of Achachie and as he seemed 
to have an objective in view I looked ahead along his line and 
saw a beast which I am almost sure was the six -quarters staggie 
which had been the quarry of the collie dog in the morning. He 
looked unhappy, for his head was low, he was not grazing, his 
back was arched and his legs hunched under him. The bigger 
stag approached him, lowered his head, depressed his croup and 
gurgled a roar deep in his throat. The little fellow looked round 
pathetically, as it seemed to me, but he did not move. One 
terrific dig, and one only, in the inguinal region from the eight - 
pointer bowled him over. This stag then turned in his tracks 
and walked back the three hundred yards to his old position in 
as straight a line and as slowly as he came. The little beast got 
up, hobbled a few steps with very stiff legs, and stood as he was 
before the incident occurred. Darkness came, and I could see 
no more of him, but a week later I found him dead in the long 
heather just below Achachie, not a hundred yards from where 
he was hurt. 

On October 17th the main bunch of hinds had not 
returned to Achachie. There was the eight -pointer of 
yesterday and one hind. The temperature rose 6° to 
56°F. and sexual activity waned. 

It has been mentioned that only stags of equal merit 
fight each other. No stag will face another better than 
himself. What enables the stags to assess each other's 
form ? We do not know. There are ample physiological 
reasons to account for the stags coming to fighting condi- 
tion, but beyond that a mechanistic explanation cannot go. 

The sense of smell is the most highly developed in deer 
and during the rutting season it becomes obvious to the 
observer how important this sense is to the stag. He is 
constantly licking his muzzle when with the hinds, raising 
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it into the air and retracting it from the upper gum. This 
is a posture common to many animals in the first stages of 
sexual excitement, especially ungulates. The sense of 
smell is always extremely selective and its operation at 
long range is interesting to watch. I have recounted how 
`Old Switch' came back over the north shoulder of Carn 
na Carnach when another stag took possession of four 
hinds he had apparently left behind. Here is another 
incident which I think worthy of record. 

On October zoth, 1934, I came over the pass between 
Ruigh Mheallain and Sgurr Ruadh to watch some stags 
with the Gruinard hinds on the steep slopes above Loch 
an Eich Dhuibh. The wind was from the south -west, and 
as these slopes are scored by gullies draining to the loch, 
it is comparatively easy to stalk close to deer there. As I 
crawled down one gully I could hear a stag roaring to the 
north -west of me. My way was blocked by a hind and 
her yearling stag and stag calf which were grazing lower 
down in my gully. I waited over an hour for them to 
move over to the group with the stag. They did not do 
so, and the stag, who was roaring hard most of the time, 
never came in sight. All this was wasted time to me, who 
wanted to observe the behaviour of this harem, and I 
decided to show sufficient of myself to move these three 
over the edge of the gully without actually frightening 
them. Hazardous as this procedure may appear on paper 
it is quite possible to manage successfully if care is taken 
not to go more than one move beyond the point of arous- 
ing curiosity. If you go only far enough in attracting a 
hind's attention that she comes to find out for herself, or 
you actually frighten her, the game is up. But there is 
just a point when she will move away slowly and not 
frighten others out of sight. In this instance, the hind did 
not actually see me, but the staggies did, and she and they 
went down into flattish ground at the south -east corner 
of Loch an Eich Dhuibh. As I suspected, and found out 
for myself another day, the rutting stag could not see the 
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hind in the place she was now, four hundred yards away. 
I crawled up to the edge of the gully and heard the stag 
running and roaring and coming closer to me. A big, 
strong -antlered, six -pointer came in sight a hundred feet 
below me. He trotted obliquely down the hill straight to 
the hind I had moved and he brought her back to the 
others at a fast trot, his head outstretched and his muzzle 
not more than two or three feet behind her. The staggies 
walked up leisurely after them. Now, here was one hind 
who had not been with the stag or the harem for over an 
hour, as I knew from my long wait; but as soon as she 
moved away four hundred yards, not into his field of 
vision, he came from his group directly towards her and 
ran her back to the others. 

An observer may witness considerable sexual activity 
and herding behaviour on the part of the stag, but the 
act of copulation is rarely seen and I have remarked on 
the general impassivity of the hind. I have only twice seen 
a stag cover a hind, both times on Cam na Carnach- 
once in 1934 and again in 1935. On the first occasion at 
about 11 a.m., the stag mounted the hind twelve times 
in the course of half an hour, but she ran away eleven 
times and only at the twelfth did his hind feet leave the 
ground, a sure sign that the act has been completed. The 
second occasion was on October 18th, 1935, at about 
4 o'clock in the afternoon. The same stag as last year, 
`Old Switch', was there with hinds. One was in season. 
The stag approached her; she ran away; he chased her 
(zo yards); she stopped and came to him; rubbed her 
whole length along his ribs from fore to hind end ; made 
as if to mount him ; he turned to mount her ; she ran away ; 

he chased ; she stopped ; he mounted and served her. 
When he was sliding off she kicked up her heels, hit him 
in the belly, and ran away. He roared and followed her 
again; she came to him and rubbed herself along each 
side ; licked his muzzle, walked under his chin, throwing 
back her head ; licked his sheath for a moment ; made as 
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if to mount him ; he turned, mounted, and served her 
again ; roared ; walked round the group ; lay down for a 
quarter of an hour ; rose and walked round the group ; 

lay down again for half an hour. Another stag came over 
from beyond the Cam at 5 o'clock, but ran away as soon 
as `Old Switch' rose to chase him. 

This incident showed true courtship behaviour on the 
part of the female, but it is rarely seen by man. On 
October zznd I watched a one -antlered stag on Creag- 
mheall Meadhonach. He came up to a recumbent hind 
and touched her muzzle with his. She gently relaxed, lay 
full length on her side, stretched her legs, and her muzzle 
was extended along the ground. The movement was 
beautifully co- ordinated. The stag remained with his 
head lowered to her for a full minute, his muzzle slightly 
indrawn and the neck arched. 

I have mentioned above that `Old Switch' was back on 
the same ground in 1935 which he occupied in the rutting 
season of 1934.' His usual position was such that I could 
watch him and his harem easily, and his period with the 
hinds will be outlined as a concluding example of beha- 
viour at this time. 
October .13th, 1935. `Old Switch' came over the north point of the 

Cam at 4 o'clock in the afternoon and this was his first appear- 
ance this season. He came at a fast trot and roaring. An old 
stag, far run, was with some hinds on Achachie but he ran 
away as `Old Switch' came trotting in. The hinds were indiffer- 
ent to the change. He herded them at twenty- minute intervals 
until dark. 

14th. Humid weather and little activity. `Old Switch' herded 
his hinds at twenty- minute intervals by walking round them. 
He approached a resting hind and they - licked each other's 
muzzles for five minutes. Their lower jaws oscillated vertically 
(opposite to the transverse cudding movement) until a foam 
appeared round their muzzles. 

15th. The stag had been wallowing. There was little activity 
and the south wind blew a gale of great force. 

He was there, also, in October x936. 



REPRODUCTION 179 

17th. Cold north -west wind and snow to 1,70o feet on An 
Teallach. The weather was very cold, very wet, and very 
gusty. The harems were broken up, the hinds grazing in 
threes and fours and the stags standing alone and silent. The 
whole picture was very striking. The deer were easy to 
approach. 

18th. Wind round to south and much warmer. Harems to- 
gether again, but `Old Switch' has got nineteen hinds instead 
of his usual eleven. 

19th. Wild west wind and two inches of rain. Harems dis- 
organized. 

loth. A cold north wind ; sprinkling of snow in the Strath, but 
it receded to the 1,000 -foot level by the evening. The harems 
were gathering together again. (Cf. thermo -hygrograph 
records, Fig. 6, p. 116, and notes, p. 115.) 

23rd -25th. Better weather. There was fair activity and roaring 
on Cam na Carnach. 

26th. A day of continual rain and poor visibility. The deer were 
low and there was little or no activity. 

27th. Mist down to 30o feet. Heard `Old Switch' roar twice 
during the morning, but there was obviously little activity. 
I could see nothing of the deer for the mist. 

28th. Wild weather and snow down to 25o feet. Sexual activity 
on the part of the stag slackening markedly. 

29th. Frequent hail- storms. The old stag had 48 deer close 
round him below the north point of the Cam. There were 
7 young stags on the outskirts, 9 calves, 12 yearlings and two - 
year -olds, and 20 adult hinds. These deer were on their feet 
from three hours rest at 2.o p.m. and grazed southwards 
below the western face of the Cam. The leading hind was in 
front of the group and `Old Switch' was in the middle, giving 
an occasional growl but showing no sexual activity. He did 
not object to the presence of the young stags, two of them 
six -pointers, which were mingling with the rest. 

3oth. Another very bad day with much thunder and lightning. 
`Old Switch' was wandering as far as 30o yards from the 
group in the main hollow on the north -east side of the Cam 
and making no effort to run. 

31st. The stag still with the hinds on Achachie, but his beha- 
viour in no way differentiated him from the rest. 
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November Ist -4th. An improvement in the weather. Some sun and 
light winds from south and south -east. Hinds getting back 
into their own groups. `Old Switch' disappeared on the 3rd. 

On November 6th, which was a good day, I went a long 
round of the forests. The Carn hinds were on the top of 
their hill. Stags were in groups at 2,500 -2,000 feet on 
Beinn Dearg Mhor and there were many hinds in their 
usual grouping about the saddle between Beinn Dearg 
Mhor and Beinn Dearg Bheag. Some young stags were 
roaring in Strath Beinn Dearg and on the lower slopes of 
Beinn Dearg Bheag, but they were not running the hinds. 
Some stags were with the Gruinard hinds above Loch an 
Eich Dhuibh but were not active. There were spent stags 
high in Coire Mor, on Meall Bhuidhe, and in Coir' a' 
Mhuillin, where the ground was frozen hard and the air 
was dry and cold. On coming down to the Dundonnell 
pine wood I heard roaring and in the moonlight saw some 
hinds and a stag with back - curving antlers. He was 
actively running. This beast was with the hinds in this 
place a month before. He disappeared about October loth 
and I saw him in Coir' a' Mhuillin on November ist. 
Now he was down again and active for another three 
days, when he disappeared once more and went to the 
tops. 

Young stags may be heard roaring during November, 
but their behaviour contrasts with that of older rutting 
stags. Young beasts may be sexually excited and will 
serve a hind if opportunity offers, but they display none 
of that ability in herding a group of hinds together which 
is such a striking feature of the adult stag's activity. I 
have heard a three -year -old stag roar in a desultory 
fashion as late as December z 5th, but he was then merely 
a grazing member of his mother's group and he was not 
sexually active. 

Thus ends the period in which the stag plays his part 
in reproduction. There still remains something to be said 
of the behaviour of the hind at calving time. 
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The Hind at Calving Time 

The hinds which are about to calve leave the group for 
a few days. Calving is very rarely witnessed by man, and 
it occurs presumably in the very early morning. I have 
heard the slight bellowing in the night -time which a hind 
makes when the calf is being born. I have never seen 
parturition in the hind, but I set down here an account 
I took on the day following the incident from Robert 
MacDonald, Achneigie, who saw a hind calve on Beinn a' 
Chlaidheimh, opposite his house. 

At q p.m. the hind was bellowing a little and walking 
round one spot in the heather. The following morning 
she was doing the same, lying a little, getting up, pacing 
about, and lying down again. At 3 p.m. she dropped the 
calf and was standing at the time. She turned round and 
looked at the calf for two minutes without moving. Then 
she walked away a few paces, began to lick herself, 
cleansed and ate the cleansing. She came back to the calf, 
now lurching on to its knees, and looked at it again for 
five minutes. Only then did she begin to lick it. At 
3.3o p.m. the calf stood up for a few moments. Then it 
lay quiet and the hind walked away a hundred yards and 
began to graze. There was very little maternal solicitude 
apparent. This is in line with my own observations on 
hinds and calves during the first three or four days of the 
calf's life. I have stated in an earlier chapter that the calf 
lies alone for the first few days and is visited by its dam 
about twice a day to be suckled. 

When the calf is on its feet, however, a great change 
occurs. The calf suckles every few minutes and the hind 
fondles the calf very frequently. The hind moves slowly 
over the ground as she grazes, turning constantly to the 
calf which, even if it is not yet strong on its legs, can move 
over very rough ground by crawling or shuffling. She 
nuzzles and licks the calf, and the ears particularly are 
licked with vigour. This licking of the ears and back of 
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the neck continues until the calf is three or four months 
old. If one hind starts doing it, the others will soon follow 
suit, and it is very amusing to see several calves standing 
like little boys having their ears washed by their mothers. 
The outstanding error in the analogy is that the calves 
appear to like the licking. I do not know why this is done. 
Ticks tend to gather on the fore end of animals and the 
lick of a hind's rough tongue might well tear them off, 
but I do not think the calves are much infested by ticks 
in these early days of their lives. 

It is probable, considering the usual lactation curve as 
measured in cows, that the hind gives very little milk 
during the first three days after calving. If we keep in 
mind the findings of Turner (1934) that lactation is ini- 
tiated and regulated by the secretion of anterior pituitary 
hormone, and of Wiesner and Sheard (1933) that maternal 
behaviour can be induced in the rat by administration of 
this hormone, we can postulate that an increased secretion 
of anterior pituitary hormone in the hind takes place 
within a few days of birth of the calf and that increased 
milk production and enhanced maternal behaviour are 
linked in this manner. I have already alluded (page 9o) 
to the long lactation period of the hind and its social 
significance. We may look upon the secretion of the an- 
terior pituitary as the hormone which is the foundation of 
sociality. 

December Wanderings of Hinds 
It is well known that after fertilization the ovum in the 

uterus of the hind does not immediately become implanted. 
It exists loose in the uterus for some weeks. When it 
does make actual contact with the uterine wall it is almost 
certain that some hormonic action makes conditions 
favourable for this to take place. At present this is con- 
jecture, and so is the thought which occurs to me that 
the wide wanderings of the hinds during the third week 
of December 1934 (see page 113) may be connected with 
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the implantation of the ovum. Slonaker (1924), for ex- 
ample, has shown that oestrus in the rat is attended by 
much increased physical activity as measured by the rota- 
tions of a running wheel. Obviously, no emphasis can be 
placed on this point, but I throw out the suggestion, 
should the problem be tackled physiologically in the 
future. 



CHAPTER X 

THE SENSES 

THE animal's experience is its own and a closed book to 
us. We must be extremely careful not to obtrude our 
human view of things in our observation of the reactions 
of an animal to an environment, in so far as it perceives 
that environment through the senses. An animal's per- 
ception is in a large measure governed by the structure of 
its sense organs and by its power of movement. There- 
after, perception is modified by the needs of the animal, 
by its efforts to maintain an ecological norm. The pat- 
terns, configurations, or gestalten perceived in a single 
environment by several species of animal are widely diffe- 
rent. And the patterns may be changed for one species 
and each individual, depending upon the significance or 
valency' of any part of the environment in the animal's 
attention at any one moment. The environment itself 
changes also for many animals in the course of the year, 
so that life for the animal which presumably does not 
contemplate is, in effect, a kaleidoscope of patterns or 
configurations (used in the broadest meaning of these 
terms to include the operation of all the senses) linked and 
centred in the organism by instinct, association, memory, 
and conation, and resulting in what we understand as the 
behaviour of the animal. In studying animal behaviour 
it is our task to find out as far as possible the nature of 
the animal's perceptual world, to discover the valencies 
of things in space and time. This boils down to getting a 
more thorough knowledge of the animal's environment, 
not purely for our own philosophical contemplation, but 
in order to simplify it and relate it objectively to the 
animal's needs and perception. 

This term has been suggested by Russell (1935) as an improvement 
on the terms `significance' or `meaningful stimulus', which can be given 
a teleological connotation. I use it here and elsewhere in connexion with 
things occupying the attention of deer. 
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I think that the fact of the animal's primordial curiosity 
should be constantly in our minds when observing or 
discussing its senses. It is this fundamental curiosity 
which goes far to ascertain relations and to attain compre- 
hension. It has been shown in the course of this book how 
often inquisitiveness is brought into play, overriding in- 
stincts which might have been expected to prompt actions 
of a different kind. 

The senses of red deer are acute and selective, and 
behaviour has therefore a vivid quality and wide range 
which enables us to make some estimation of the effect of 
several factors in the environment with greater facility 
than could be expected with animals of lesser sensibi- 
lity, or of less latitude of reaction to, and movement within, 
the environment. At the same time, we must not over- 
estimate the value of observation of normal behaviour in 
gaining knowledge of the senses of animals. Experiment 
may provide short cuts and can elucidate problems which 
years of pure observation will leave unsolved. Observation 
is the first and necessary step in that it may prevent experi- 
ments being staged under conditions which include, and 
do not account for, serious abnormalities in the sensory 
environment. 

Smell 
This is by far the most meaningful sense in the lives of 

red deer. Their reliance on the information it conveys 
is absolute. When, for example, deer smell man, they do 
not wait for confirmation of the fact by the exercise of 
other senses ; they move away. Localization of the source 
of the scent exciting attention is remarkably accurate. 
Wind is naturally of great importance in the conveyance 
of scent, but if the wind is of such unstable quality that it 
is a succession of eddies from all points, the deer may be 
driven to panic by inability to localize the source of a dis- 
turbing scent. An incident occurred on April 14th, 1934 
which illustrates this. I was descending the quartzite 
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cliffs of Coir' a' Ghiubhsachain, the wind being fitful 
from the west and south and the humidity high. Two 
stags were on the other side of the corrie approximately 
half a mile away. Up went their heads, but they looked 
southwards and not at me. They wheeled with their 
noses towards An Teallach, back again, and over towards 
me. It was obvious that they did not know the direction 
or distance I was from them and I do not doubt it was 
my scent which had been carried to them on a most un- 
reliable wind. They trotted uphill a hundred yards and 
tried the wind again by raising their muzzles to all quar- 
ters. Still they could not place me, and, considering the 
dull light and the distance, it was unlikely that I could 
be seen by them. They turned towards the Toll Lochan 
corrie and went over the rough ground at the gallop, then 
over some quartzite slabs towards Sail Liath. At that time 
there was a large snowfield on the north -eastern face of 
Sail Liath, topped by a considerable cornice. The two 
stags went into the snow, plunging upwards as fast as the 
conditions allowed. The deer are in poor condition at 
this time and their frightened movement severely winded 
the two stags. Outlined as they were against the snow I 
could see through the glass the open mouths, the tongues 
prominent, and the breath coming fast. They plunged 
finally through the snow cornice, sinking to their bellies, 
and once on the hard ground at the top they went quickly 
out of sight on to the Strath na Sheallag side of the hill. 
These two stags were not strangers to me, although I had 
but then newly taken up the work, and it is unlikely they 
would have made such a long and difficult journey had I 
surprised them by scent and sight at a hundred yards' 
range. Had they seen me moving steadily at the distance 
they were from me at first, it is probable they would not 
have moved at all. 

The relations of humidity and temperature to the sense 
of smell have been referred to already in the chapter 
dealing with the meteorological influences on movement. 
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Constant variations in humidity provide an olfactory 
stimulus to scent reception and perception and this effect 
is heightened at fairly high temperatures. Frost and the 
steady humidity frequently prevailing at the time appear 
to lessen olfactory reception and perception. Here is an 
account of the most remarkable incident of its kind which 
has occurred during my observations. On November 5th, 
1934, the weather was dead calm and cloudless above a 
good layer of snow. Just before dusk the temperature was 
3o° F. and I was about to walk up Glen Chaorachain to 
watch the Cam deer which were down on the quartzite 
slabs. I did not get within seventy yards of the burn, for 
the deer were coming through the birch trees and over 
the water. I stood against the trunk of a birch, motionless. 
The deer had not seen me and they came slowly on, 
browsing at tufts of bents and heather which showed 
through the snow. The light was failing, but the snow and 
clear air helped to keep objects sharply visible. Three 
hinds and a stag approached the trees under which I stood. 
They rose on their hind legs and browsed on the twigs of 
the very one above me. I could have touched them and 
their breath came in my face. Many more of the herd 
were within five to twenty yards. I had the feeling of 
having reached that state which all watchers of animals 
desire, of having dispensed with my physical presence. 
The deer moved on in their grazing in twos and threes, 
and I was left alone under my tree in the still and silent 
air. They seemed to have been unaware of me only three 
feet away from them. 

When deer are uncertain of the evidence of the senses 
of sight and hearing they try to verify their suspicions by 
the exercise of the sense of smell. Let us take, for example, 
one incident occurring at close range of which the move- 
ment was typical. At longer range every observer of deer 
sees similar behaviour at one time or another. On Novem- 
ber i 7th, 1935, in good weather with a slight south wind 
and just before dusk, I was creeping through the herbage 
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from an easterly direction close up to a hind and calf in 
the Dundonnell pine wood. The hind heard the rustle of 
my approach and became suspicious. Her calf stood still, 
but she moved through an angle of 90 degrees to reach a 
position twenty -five yards north of me. This is where 
she should have got my wind, but I was low in the 
herbage and her head was held high, so she must have 
missed it. I could see only her expressive ears. They 
came forward as she was inquisitive ; they went up a little 
and one went back as she was doubtful ; then both went 
up straight and close together as she was annoyed. Then 
she barked between forty and fifty times at five- to ten - 
second intervals. I did not move and still the scent did 
not reach her. She walked away, head in air and stiff- 
legged, back to her old position and had another round 
of barking. Still I did not move. The hind came back on 
her line to leeward of me. She came a little nearer this 
time but my scent evidently did not reach her. She walked 
back again to her calf which had not moved these twenty 
minutes, and together they moved away slowly to a dis- 
tance of a hundred yards. Lacking the verification of 
scent, but knowing by sight and hearing that some extra- 
neous thing was there, she had not taken to flight. I 
mentioned on page ii6 a young stag which at a distance 
of a few yards walked round me into my wind before 
making off. 

The few hinds and followers which I fed in Glac Cheann 
behaved in an interesting manner from time to time in 
relation to my scent. It was a long time -a month - 
before they would approach and eat my food. Thereafter 
it was eaten up each night. Occasionally, I would walk 
to the head of Glac Cheann during the day or over the 
quartzite slabs at times when the hinds were over in Coir' 
a' Ghiubhsachain and not visible to me nor I to them. 
That night they would not touch the corn. I, as corn - 
bringer, could walk to the feeding -place to within a 
hundred yards of them, in their field of sight and smell. 
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But I was not allowed to go beyond this point. After that 
I was an object to be feared, whether seen directly, or 
smelt some hours afterwards. These deer appeared again 
in Glac Cheann after their summer on the high ground 
on October 8th, 1935. The hollow could be observed 
with a high degree of accuracy as it was directly opposite 
Brae House. I went to the old feeding -place and put corn 
down the following day, thinking I might manage to get 
some stags feeding too by time the winter came. The 
hinds ate the corn the first night it was down. The inimi- 
cality of my scent as far as the feeding -place was remem- 
bered, as well as the pleasant taste (and sight ?) of the food. 
This was at a time, it should be remembered, when there 
was no great urge to accept adventitious food. I have 
remarked in Chapter III how these hinds must have 
assiduously followed my tracks in the lower part of Glac 
Cheann, finding the handfuls of corn I put down here 
and there. Within one period of time but at different 
places in their territory, my scent was valent for these 
deer in opposite directions -on the one hand, as a thing 
to be sought and followed, on the other, as something of 
which to be frightened sufficiently to keep them away 
from the corn which was awaiting them in the lower part 
of the Glac. 

The approach of snow which, we have seen, is sensed 
by deer, is probably perceived through the olfactory sense, 
for the drop in humidity and veering of the wind to the 
north appear to me as the common factors heralding snow. 

For the stag the sense of smell is particularly significant 
at the rutting season, and incidents have been recounted 
in the previous chapter which illustrate this aspect of the 
olfactory sense. 

Hearing 

This sense is the next most highly developed in deer 
so far as observation can help us to decide. Hearing may 
be looked upon as the inquisitive sense among animals, 
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for if the sound they hear is unknown to them and not of 
sufficient volume to frighten them immediately, they tend 
to approach it. The gamekeeper squeaks on the back of 
his hand to bring a weasel from a dry stone dyke and, 
poor beast, the ruse seems never to fail. The poacher can 
squeak a hare near enough to shoot it with a catapult, 
cows will go a long way to hear a brass band, and dogs are 
intrigued immediately by strange sounds. Stags are not 
very inquisitive, but hinds are and they investigate the 
source of strange sounds. I have drawn them nearer by 
whistling, and even singing has not driven them away from 
seventy yards' range. And then, to note the effect, I have 
scraped the metal of my shoe toe on a stone and at once 
they have moved away. Their hearing seems to be highly 
selective. In the noise of a high wind they will hear an 
observer's approach within fifty yards by the rustle of 
heather or the squelch of his passage over the wet ground, 
even though he cannot hear those sounds made by himself. 

I have noticed repeatedly, however, that deer -and 
particularly stags -will lie in `zones of silence'. The ob- 
server may stalk to within a hundred yards, using normal 
care. After that, approach is much more difficult and 
then, within fifty yards, he notices that quite suddenly the 
sound of the wind in the herbage has ceased. The slightest 
movement causes what seems an excessive amount of 
sound and the deer are aware. 

With both this sense and that of sight, the deer associate 
certain events with danger. The sound or sight of grouse 
flying away in frightened fashion is sufficient to move 
deer at the trot without waiting to find out what caused 
the disturbance. Similarly, sheep in a deer forest are most 
upsetting to an observer. They are rarely shepherded and 
in some instances never, for some go practically feral. 
Such sheep appear to have more acute vision than the 
deer, or at least they can recognize the figure of a man in 
a greater variety of postures. These sheep give a sharp 
hiss or snort down their noses and away go the deer. If 
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the deer are too far off to hear the hiss of the sheep they 
may see the animal's white shape, moving hurriedly, from 
a considerable distance, and that is enough to move them. 
The warning hiss of a wild goat has the same effect but it 
carries farther, being more sudden and explosive than 
that of the sheep. Fortunately, the goat does not run 
away and warn the deer so easily through the sense of 
sight. 

Sight 
The sense of sight in red deer is very interesting to the 

human observer, largely perhaps because it is his own 
most vivid sense and he can note their behaviour in rela- 
tion to vision in a greater variety and complexity of situa- 
tions than he can in relation to the other senses. The 
sense is acute, but what is most evident is its practised 
quality. The vision of deer is most probably inferior to 
that of man. They must lack a large field of stereoscopic 
vision because of the position of the eyes towards the 
sides of the head. Evidence such as we have points to the 
conclusion that ungulates do not have colour vision, and 
I can give no observations on the behaviour of deer which 
would lead me to refute it. They recognize perfectly well 
gradations between light and dark. I mentioned in the 
last chapter that the rutting stag wallows and darkens 
himself, and that deer are more afraid of human beings 
in dark suits than in light ones. It would be interesting 
to know why dark things frighten animals. My own ex- 
perience is that white or very light -coloured collie dogs 
do not have the capacity for moving sheep which black 
or dark -coloured ones have. Their working movements 
may be just as good but the sheep will not move with the 
same alacrity. This is well known among shepherds, and 
light- coloured pups are rarely kept. 

The sight of deer is exceedingly acute to movement up 
to long distances, and in this way they are superior to 
most men. The observer may lie up and wait for deer 
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approaching. This works well up to a point if his shape 
does not contrast with or alter the pattern of the land- 
scape very markedly. But if the deer come within sixty 
or seventy yards he cannot keep still enough, for his eyes 
move. The eye and its movement are quite enough to 
shift deer. They do not like being looked at even if they 
are tame and will eat corn within a few yards of a human 
being. It is very striking to notice how a bunch of tame 
corn -fed deer tend to get behind you, and if you turn 
your head to them it is enough to move them. Similarly, 
tame deer do not like being photographed. The lens 
appears to have a similar quality to the eye in their vision. 

Let us note the reactions of deer at a distance of two 
hundred and fifty yards watching an observer walking 
along a footpath. At the first glimpse their heads are 
raised and the two forefeet come together (see Plate VII, 
a and b, facing this page). These two movements are 
synchronous. They stand motionless in whatever position 
they are and watch the person walking. As long as he 

on walking all is They 
they do not move. But if the observer stops, probably 
they will go. If he makes any stealthy movements within 
their sight, such as crawling in the heather or getting 
behind a rock, they will certainly run away. Human 
beings in certain places, in certain postures, and gently 
moving on their way, are harmless creatures, it seems, but 
highly dangerous under other sets of conditions. It is 
quite easy, superficially, to explain this on the old associa- 
tion psychology, but the constant observer knows that 
there is something much deeper than this. Ninety per 
cent. of deer never see a rifle or realize its sigrñficance, 
and of the other tenth few live to exercise their knowledge. 

Deer do not like an observer to pass out of their sight 
if they are looking at him. If he should walk behind a 
knoll or through a dip it is most probable they will then 
run away. Another example of the same principle is 
when an observer may be walking through the larger part 



PLATE VII 

a. HINDS GRAZING 

b. THEY HEARD THE CLICK OF THE CAMERA 

Note the position of the forefeet in a and b.At gaze, the forefeet 
are always brought together, giving the head all possible height 
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of the edge of a circle with the deer as centre. The deer 
stand still and their heads turn as the observer moves, but 
there comes a moment when they can turn their heads no 
more, and unless they move their bodies they must turn 
their heads back again and look from the other side. That 
is the moment when the deer take fright because for that 
very short period of time they lose sight of the object of 
their attention. When a hind has spotted a stalker she 
can watch him for a long time. It is not at all unusual, if 
the situation is timed, to find that she will gaze steadily 
for half an hour, which is a long period for an animal to 
maintain concentrated attention. I have noticed, when 
close to groups of deer which have been suspicious of my 
presence, that there is interchange of `sentry duty' but 
that young stags in a hind group do not often do this 
work. Here is an instance within one family of my feeding 
hinds, watched at the head of Glac Cheann in June 1935. 
I stalked to within ten yards of them, which was too near, 
for they sensed me and moved to fifty yards up wind and 
started grazing again. The hind looked up and round 
occasionally for twenty minutes; then, with no sign appa- 
rent to me, it was obvious that the two -year -old stag was 
doing the watching. After a quarter of an hour the year- 
ling hind (which was still sucking its mother) took the 
watch for a similar period. Then the hind herself began 
to take more interest. She watched me for five minutes, 
moved a few steps, and moved her neck and head from 
side to side. I knew I was identified. She barked forty - 
seven times at five- to ten -second intervals. Yet she did 
not go away, and although the youngsters took notice of 
me and the surroundings they did not seem startled. 
Eventually the hind walked away with that curious stilted 
walk, the reason for which I can never understand. She 
went for a hundred yards and the young ones followed, 
gambolling with each other. 

The action of a deer in moving a few steps or moving 
the head and neck to take another view is caused, 
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presumably, by a desire to get a visual impression from 
another angle, owing to the fact that the area of stereo- 
scopic vision in the visual field is small. By this means the 
valent object takes on depth and shape and the animal 
acts accordingly. 

Deer do not tend in movement to pass below a human 
observer, and they will not allow him to get into a posi- 
tion above them. The hinds I fed in Glac Cheann did, 
towards the end of the time, allow me to stand above them 
in full view occasionally. The fact remains, however, that 
given the wind it is very much easier to approach deer 
from above. If we say they least expect molestation from 
that angle we may be reading too much into their minds, 
but they do not turn to look round above them in the same 
way that they scan the country below. The space above 
them seems largely outside their field of vision. 

I have not seen deer look at dead members of their 
species with any sign of recognition of what they are or 
were, except once perhaps in July 1935, when I saw three 
hinds looking intently at something on the ground a few 
yards away. They pricked their ears, raised a forefoot, 
and walked round the thing in a circle. I picked up the 
object with my glass and found it to be a newly born calf. 
There were between sixty and seventy hinds in the group 
and within ten minutes the attention of the whole herd 
was centred on this calf. They did not approach to within 
five yards of it. Then, minute by minute, hinds moved 
away, their interest lost. The calf had been born dead. 

Touch 
We can know little of this sense in ungulates, but it 

would seem that the muzzle is used as an organ of touch. 
The hinds are constantly touching their calves quite apart 
from licking them. Occasionally, I have seen a hind who 
has been suspicious of my presence lower her head to the 
ground. She has not done this to graze, and by watching 
her through the glass it has been possible to see that the 
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hind has put her muzzle to the ground as if to feel any 
approach. I have watched this action very carefully; the 
jaws have been still and the muzzle has been pressed quite 
close to the grass. Some other stalkers have watched 
similar behaviour, and it would seem to be a normal 
method of sensing the approach of other heavy animals. 

Taste 

Deer show a catholicity in taste, but there are decided 
preferences. It should be recognized, however, that 
seasonal growth is also concerned and this will cause shift 
to a certain type of herbage irrespective of taste. The 
animals acquire appetites for some plants not normally 
found in the herbage of the hills. Turnips and potatoes 
are amongst these and tend to make deer the enemies of 
farmers. Taste reflects physiological condition; thus the 
need for minerals in the system, chiefly calcium and 
phosphorus, is felt as an appetite and is satisfied through 
the sense of taste. The deer of western forests are avid 
for calcium phosphate and they eat all cast antlers and 
bones. It is remarkable how soon a dead deer disappears 
from the ground. If it dies in April the greater black -back 
gulls and the hoodie crows are the first visitors to the 
carcass. They peck out the eyes and tongue and tear 
away the muzzle. A raven or an eagle may come next 
with stronger beaks and open the belly. If not, the hoodies 
have to wait awhile until putrefaction makes the skin more 
tender. Then they set to vigorously and clear the ribs and 
entrails. The sexton beetles are at work from below, 
removing an appreciable quantity of meat from the bones. 
Small muscid flies breed in the mass which filled the 
rumen, and soon the bones are bleaching in the sun, 
perfectly cleaned. The bluebottles are too late on the 
scene and get little chance of breeding on the dead deer 
of April. When the bones are white the deer begin to 
chew them; the ribs first, then the long bones and the 
fore part of the skull. Next spring only a bright green 



X96 THE RED DEER 

patch and perhaps the hooves remain to tell of the tragedy 
of last year. 

This short account of the senses of red deer is quite 
inadequate and shows the limitations of observation. It 
is also some reflection of our total knowledge of the senses 
of animals. I have emphasized throughout the chapter 
the reactions of the deer through their sensory discrimina- 
tion to the presence of the observer. This method pro- 
vides us with concrete situations and vivid responses. 
Sometime in the future I hope to test the visual and aural 
discrimination of red deer if I can rear some tame hinds. 
These animals, by their quick responses, their capacity 
for protracted attention, and their expressive quality to 
those who know the species well, are excellent subjects 
for psychological experimentation. 



CHAPTER XI 

CONCLUSION 

THIS book is not an attempt to propound a theory of 
animal behaviour, for as yet I do not have one. That is 
one of the reasons why I undertook the work described 
here. At the present stage of my growth I reject the 
behaviourist and mechanistic schools of thought as ulti- 
mately empty and illogical. Vitalism is equally illogical, 
involving as it does another dualism little different from 
that of the mechanists -`materialism plus an entelechy' 
as Russell (193o) has said. The organismal point of view 
as set out by Ritter (1919) and later developed by Russell 
(193o, 1933, 1934, 1935) with particular reference to 
animal behaviour appeals to me strongly. The concept 
of organism recognizes the dimension of a living thing in 
time as well as space. The organism is a functional unity 
related both to its past and its future, and at any one 
moment presents but a phase of its life -history. Behaviour, 
as a function of organism, has a unifiedness and co -or- 
dination bearing on the three main ends of growth, 
maintenance, and reproduction. As Russell (1924) says: 

`The living thing is not a machine, for it shows persistent and 
prospective tendency or striving, and its responses are adjustable 
to a wide range of circumstances. It is not a mechanism accen- 
tuated by a psyche, for this formulation simply pushes the mystery 
further back, by ascribing to an immaterial agent or element of 
nature the faculties and powers of the organism as a whole. The 
living thing is not the clay moulded by the potter, nor the harp 
played upon by the musician. It is the clay modelling itself, or as 
Aristotle puts it, in a beautiful figure, being moulded directly by 
Nature herself, without the aid of tools "but, as it were, with her 
own hands ".' 

The organismal view in biology has lighted the path 
along which I have found myself groping. I see an animal 
and I want to know what it is doing, what it has been 
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doing, and what it is likely to be doing soon. These are 
my first interests. As an individual I am much influenced 
by environment and I know the animal is affected much 
more. I wish to know more of this great bionomical com- 
plex concentric to the organism and at that point only do 
I become interested in morphology. Animal ecology and 
genetics, therefore, are the fields of science in which I 
have found myself working, but there is still some unify- 
ing principle missing. If I reach into comparative psycho- 
logy I find myself in a bees' nest where methods and 
terminology are foreign to me. The organismal point of 
view provides a foundation upon which I can build, and 
I quote Russell (193o) once more: 

` Organismal biology commences at the other end from bio- 
chemistry -with the study of the whole actions of organic unities, 
and it works down from the organism to its constituent parts, not 
upwards from the parts to the whole. It makes use of course of the 
analytical method, but bears always in mind the need to re- integrate 
the parts into the whole. It retains its independent status as the 
study of modes of action of organic unities considered in relation 
to their conditioning factors (action of lower unities, i.e., organic 
parts and physico -chemical processes) and to the main ends of 
the organism (development, maintenance, and reproduction). 
Biochemistry continues downward the study of the conditioning 
factors and the two methods dovetail into each other.' 

`On the other hand, at the opposite end of the scale, organismal 
biology merges easily into comparative psychology, as soon as the 
modes of action of the whole reach such a level as to give clear 
evidence of having reference to a perceived environment, when 
the organism must be regarded not merely as organism, but as 
percipient organism. Such is the case certainly with the higher 
insects and vertebrates and probably also much farther down the 
scale of beings. Organismal biology therefore appears to fit com- 
fortably in between the psychological sciences on the one hand 
and the physical on the other.... We cannot claim for organismal 
biology anything like complete adequacy, or a close approach to 
full understanding of the living thing. The full secret of life will 
always elude a purely scientific treatment; it may be experienced, 
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imagined, and felt, but never completely pinned down and ex- 
plained. Something will always escape definition and measure- 
ment. Nevertheless we may rightly claim that the organismal 
method gives us a biology less remote from the truth than the 
abstract and schematic account to which the materialistic assump- 
tions would limit us. It gives us a unitary biology, in which the 
abstractness and excessive analysis of the materialistic method are 
avoided; it allows us to look upon the living thing as a functional 
unity, disregarding the separation of matter and mind, and to real- 
ize how all its activities -activities of the whole, and the activities 
of the parts, right down to intra- cellular unities -subserve in co- 
operation with one another the primary ends of development, 
maintenance, and reproduction.' 

The great bulk of papers on animal behaviour lift the 
organism from its normal environment and place it in a 
set of artificial conditions, and this often results in findings 
which are not valid for interpretation of representative 
behaviour. [I would mention as notable exceptions the 
work of Howard (1907 -15, 192o, 1929) on birds, and 
Huxley's paper (1913) on the great crested grebe.] The 
preliminary studies of animals in their natural sur- 
roundings, which appear to me as the initial steps to any 
experimental approach, are, unfortunately, of rare occur- 
rence. It happens that such studies take much time and 
patience and frequently isolate the observer from intellec- 
tual contact with his fellows. They are not tasks for the 
laboratory and daily common -room discussion. 

We may take it as axiomatic that an animal strives to 
keep itself within an ecological norm. The behaviour 
which results is characterized by the following qualities 
which have been set out and discussed fully by McDougall 
in his Outline of Psychology. The marks of behaviour are : 

1. A certain spontaneity of movement. 
2. Persistence of activity independently of the continu- 

ance of the impression which may have initiated it. 
3. Variation of direction of persistent movement. 
q.. Termination of the animal's movements as soon as 
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they have brought about a particular kind of change 
in its situation. 

5. Preparation for the new situation toward the produc- 
tion of which the action contributes. 

6. Some degree of improvement in the effectiveness of 
behaviour, when it is repeated by the animal under 
similar circumstances. 

7. Purposive action is a total action of the organism (as 
opposed to reflex action, which is always partial). 

Within the ecological norm, the environment exerts 
pressures of one kind and another and behaviour is in- 
fluenced. The animal adapts itself to preserve the safety 
of the organism and, as Lundholm (1934) has pointed out, 
there are two general kinds of adaptive processes- adapta- 
tion by deference to the environment, and by defiance or 
control of it. Deer, in their behaviour, usually defer to 
the changing environment by movement, but the lemming 
of the tundra, in its small way, defies it by creating its own 
world of a higher temperature under the snow. 

But environment is a very wide term, embracing the 
animal's fellows and the social system in which it lives. 
Our study becomes socio- ecological and we find a social 
system which, in some measure, is a control of the environ- 
ment. There is this large and interesting field between 
zoology and psychology which few workers seem willing 
to explore. If we are to watch one of the higher animals 
and measure, as accurately as we know how, the environ- 
mental influences on behaviour, the subject for study 
preferably should exhibit marked reactions ; and if, as 
they should, our observations are to extend over a long 
period, it is better for us that the animal should live above 
ground. When the list of British mammals is considered, 
very few species meet this latter desirable requirement of 
our studies. I have remarked that animals which live 
above ground adapt themselves to the environment by 
movement ; they do not evade it by subterranean habits 
which we cannot observe adequately. Where a species is 
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of social habit, I would emphasize the necessity of taking 
sociality fully into account in observing and interpreting 
behaviour. The life -history of the red deer would be an 
empty and meaningless thing divorced from the sociality 
which is the very foundation of their existence. 

This book tries to give the plain tale of an animal's life, 
of the things it does and is trying to do, of its relations 
with its fellows and with men, and of the things to which, 
as long observation leads me to believe, it responds. The 
study can be considered in no way complete, for now, after 
two years, I am left with more problems to solve than I 
knew of at the outset. 

My estimate of animal mind from long contact with it 
is high, and these two years of intensive observation in 
critical vein have not lowered it. Lloyd Morgan's maxim 
(quoted, page 9o) in studying animal behaviour is a good 
one, but there is no need to set up artificial standards of 
simplicity or for one school of thought to impose its own 
criteria as being the ineluctable measure of simplicity. I 
am not entirely content to accept the evidence of anatomi- 
cal science as being final when it is called in to show that 
the animal's brain, where present, and its sense organs 
are of such a nature to preclude certain kinds of ex- 
perience. Quality of work is not to be inferred from the 
up- to- dateness of the workmen's tools. May I take an 
analogy from the genetics of Drosophila? One race of 
mutants, `white eye', is indistinguishable anatomically 
from the normal wild type. They can be discovered only 
by breeding tests. Although they are homozygous, or 
pure- breeding, for the `white eye' factor, the organism 
has in course of time become outwardly adjusted to the 
deficiency and the eye appears normal. Something has 
been achieved for which the materials might seem not to 
be present. The organism in the dimension of time has 
remarkable elasticity. And so with animal structure and 
behaviour. The behaviour of one species can show sur- 
prising latitude under stress of circumstance, and amongst 
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the higher animals we find response to sets of conditions 
and a spontaneity in action which we, as so- called rational 
beings, could not better. In some instances I feel that the 
most simple explanation of an act of behaviour is to follow 
the bare outline of our own mental processes in such a 
situation. I believe the teleological approach to animal 
behaviour to be dangerous, but the current objection to 
anthropomorphism can be overdone. Who are the people 
with whom the higher animals are most serene, and who 
achieve most success in their management and training ? 

Not those who look upon them as automata, but those 
who treat them as likeable children of our own kind. 



GLOSSARY OF GAELIC PLACE -NAMES 
A' MHAIGHDEAN. The maiden. 
ACHACHIE. The field of little fields. 
ALLT AIRDEASAIDH. The water of the point of the waterfalls. 
ALLT CREAG ODHAR. The water of the dun -coloured rock. 
AN POLAIN. The hollow of soft ground. 
AN TEALLACH. The hearth, or the forge. 
BEINN A' CHAISGEIN BEAG. The small hill of cheese. 
BEINN A' CHAISGEIN MOR. The big hill of cheese. 
BEINN A' CHLAIDHEIMH. The sword hill. 
BEINN DEARG BHEAG. The small red hill. 
BEINN DEARG MHOR. The big red hill. 
BIDEIN A' GHLAS THUILL. The sharp -pointed peak of the grey hole. 
CAISEAMHEALL. The rounded hill of cheese. 
CARN AIRIDH AN EASAIN. The cairn of the sheiling by the waterfalls. 
CARN NA BEISTE. The cairn of the beast (probably bear). 
CARN NAM BUAILTEAN. The cairn of the purple stork's -bill flower. 
CARN NA CARNACH. The cairn of many cairns. 
CARN NA -H -AIRE. The cairn of the sheiling. 
COIR' A' GHAMHNA. The corrie of the stirks. 
COIR' A' GHIUBHSACHAIN. The corrie of the pine trees. 
COIR' A' MHUILLIN. The mill corrie. 
COIRE MOR AN TEALLAICH. The great corrie of the Teallach. 
CREAG -MHEALL BEAG. The small, rocky, rounded hill. 
CREAG -MHEALL MEADHONACH. The middle, rocky, rounded hill. 
CREAG -MHEALL MOR. The big, rocky, rounded hill. 
EAS BAN. The white fall. 
FIONN LOCH. The white loch. 
GARBH ALLT. The rough water. 
GLAC CHEANN. The hollow of the heads. 
GLAS MHEALL BEAG. The small, grey, rounded hill. 
GLAS MHEALL MOR. The big, grey, rounded hill. 
GLAS THUILL. The grey hole (corrie). 
GLEANN AN NID. The glen of the nest. 
GLEANN CHAORACHAIN. The glen of the sheep. 
LARACHANTIVORE (LARACH AN TIGH MHOR). The foundations of the big 

house. 
LOCHAN A' BEARTA. The little loch of the loom. 
LOCH AN EICH DHUIBH. The loch of the black horse. 
LOCHAN GAINEAMHAICH. The little sandy loch. 
LOCH A' MHADAIDH MOR. The loch of the big wolf. 
LOCH GHIUBHSACHAIN. The loch of the pine trees. 
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LOCH MOR BAD AN DUCHARAICH. The big loch of the clump of willows. 
LOCH TOLL AN LOCHAIN. The lochan of the hole. 
MAC' US MATHAIR. Son and mother. 
MEALL BHUIDHE. The yellow rounded hill. 
RUIGH MHEALLAN. The rounded hills with grassy places. 
SAIL BHEAG. The little heel. 
SAIL LIATH. The grey heel. 
SAIL MHOR. The great heel. 
SGURR FIONA (FHEOIN). The peaked, rocky hill of wine. 
SGURR NAN EICH. The peaked, rocky hill of the horse. 
SGURR RUADH. The red peaked, rocky hill. 
SHENAVALL (SEANA BHAILE). The old town. 
STRATH NA SHEALLAG (SEALGAIR). The wide glen of the hunter. 
UISGE TOLL A' MHADAIDH. The water of the wolf's hole. 
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Antlers: and anterior pituitary, 164 
et seq. 

cast earlier on gneiss, 13. 
and fighting, 159 -64, 173, 174 
and reproduction, 157 et seq. 
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Eastern schist, undifferentiated, 5. 
ELTON, C. S., 29. 
Equipment: binoculars, 21. 

camera and lenses, 21. 
Grenfell cloth, zo. 
Harris tweed, zo. 
telescope, Zr. 
tent, zo. 
Tricouni nails, zo. 
waterproofs, avoidance of, 20. 

Fallow deer, 125. 
Fertility ratio, 43, 46. 
Fighting, 35, 159, 164, 173. 
FITCH, W. H., 153. 
Foresight, 90. 
Frogs, early breeding, frost killing, 

and deer eating, 7; tadpoles, 67. 
Frost: and humidity, Izo. 

and movement, 108. 
and sense of smell, 187. 
travel in, 17. 
and vegetation, 148. 

Gait, 53, 162, 193. 
Game policy and percentage of 

cripples, 4o et seq. 
GEDDES, Sir P., 67, 76, 77. 
Geographical distribution, z8. 
Gestalt School, 90. 
Gonads and antlers, 164 et seq. 

dual function of, 155. 
Gregariousness: comparison of 

hunters and grazers, 29. 
and sexual jealousy, 93. 

GRIMSHAW, P. H., 140. 
GROOS, K., 86. 

Habit, conservatism of, z8. 
HADWEN, S., 36, 46, 165. 
Haematopota crassicornis, 131 
Haematopota pluvialis, 131. 
Hail, 124. 
Harem, 32, 8z et seq., 171 et seq. 
HEAPE, W., 76, 168. 
Hearing, 189 et seq. 
Heather burning, 57. 
Herbage: alpine compared with 

that on peat, 2. 
associations, 149 et seq. 
of Lewisian gneiss, 12, 14. 
and sense of taste, 195. 
see Vegetation. 

Hibernation, 156. 
Hinds: at calving time, 74, 181. 

identification of, 25. 
inquisitiveness of, 70, 190. 
lactation, 90, 182. 
movement of, 7o, 74, 138, 139. 
play of, 86 et seq. 
territories, 31, 32, 49. 
voice of, 84. 
wanderings of, 182. 

HINGSTON, R. W. G., ,6z. 
Hippoboscidae, 143. 
HOBHOUSE, L. T., 93 
HOOKER, Sir J. D., 153. 
HOWARD, E., 28, 199. 
Humidity, 17. 

in frost and thaw, Izo. 
and movement, 112 et seq. 
and scent, 117, 187. 
and snow, 126. 

Hummel stags, 157 et seq. 
HUXLEY, J. S., 158, 199. 
Hypoderma bovis, 142. 
Hypoderma diana, 542. 
Hypophysis, see Anterior pituitary. 

Imagination and natural scenery, 18. 
Insects, effect on movement, 131 

et seq. 
Insight, 90. 
Ixodes ricinus, 144. 

JENNINGS, H. S., 26. 
,bunco hyemalis connectens, 
Jura, 39, 43. 

Keds, 143, 163. 
KEITH, Sir A., 98. 
KLEMOLA, V., 46, I20. 
KÖHLER, W., 77. 
KROPOTKIN, Prince, I25. 

Lactation, 90, 182. 
Larynx, 163. 
Leadership, 68 et seq. 
LEOPOLD, A., 36, 38, 40. 
Lice, 144. 
LILLIE, R. S., 155. 
Lipoptena cervi, 143, 163. 
Lizard, common, 6. 
LUNDHOLM, H., 200. 

MACDONALD, D., 79, I13. 
MACDONALD, R., 181. 
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MCDOUGALL, W., 87, 90, 199. 
Mammals: antelope, Io6. 

apes, 77. 
bison, 96, (as buffalo) Io6. 
caribou, 96, see Reindeer. 
cattle, Io, 84, 154. 
dog, 34, 154, 174, 191. 
elephant, 96. 
fallow deer, 125. 
ferret, 155. 
fox, 8, 45, 93 
goat, 94, 191. 
hare, 190. 
hedgehog, 6. 
house mouse, 154. 
lemming, zoo. 
long -tailed field mouse, 6. 
mole, 5. 
mountain hare, 8. 
mountain sheep, 106. 
mule deer, 40. 
otter, 6. 
ponies, io, 134. 
rabbit, 5, 6. 
reindeer, see sep. entry. 
roe deer, see sep. entry. 
sheep, see sep. entry. 
squirrel, 6, 114, 154. 
voles, 6, 154, 155. 
weasel, 190. 
wild cat, 6, 45. 
woodchuck, 156. 

Map -distances, 37. 
Marmota monax, 156. 
Masturbation, ,6o, 171. 
Maternal behaviour, 68, 75, 182. 

in stampede, 139. 
Matriarchy, 31, 68, 83, 93. 
Melophagus ovinus, 143. 
Microtus agrestis, 156. 
Midges, 65, 145. 
MILLAIS, J. G., 79, 99. 
MILLER, W., 47. 
Mineral food: eating antlers, 160. 

eating bones, 195 
eating dead frogs, 7. 
newly burnt ground, S7. 
peaty and peat -free ground, z. 

Mist, 17, 18, 118 et seq. 
MooRE, C., 166. 
MORGAN, C. LLOYD, 90, 20I. 
Mortality, winter -, 41. 

calf -, 43, 69. 

Movement of deer, 18. 
and altitude, 106. 
comparisons, 96. 
daily, 59, 105. 
effect of insects on, 131 et seq. 
and frost, Io8 et seq., 187. 
and hail, 124. 
of hind groups, 7o, 139. 
and humidity, 112 et seq. 
and light, 128. 
of milk hinds, 74. 
and rainfall, 123. 
seasonal, 59. 
and snow, 124 et seq. 
of stags in single file, 77. 
stampede, 136, 138. 
trekking distances, 54, 96, 169. 
vegetation, 147 et seq. 
and weather, too et seq. 
and wind, 121 et seq. 
of yeld hinds, 74. 

Mule deer: daily range, 106. 
sex ratio, 4o. 

Newt, palmated, 5, 14 
Nostril fly, 140. 

Oedemagena, 142. 
Organismal biology, 197 et seq. 

PALMER, L. J., 36, 46, 165. 
Parasites, 45, 131 et seq., 182. 
PARNELL, I. W., 146. 
Paths made by deer, 61 et seq. 
Photography, 21, 192. 
Pituitary, anterior lobe of, see An- 

terior pituitary. 
Play, 86 et seq. 
Population: distribution and den- 

sity of, 33. 
fertility ratio, 43. 

PORTLAND, Duke of, 161. 
Precipitation, see rainfall, snow, 

hail. 

Quartzite slabs, 5. 

Rainfall, I1, 15 et seq., 123. 
Range, and territory, 28. 
Red deer: age of, 43 

colour of, 25, 163. 
copulation of, 177. 
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Red deer (cont.) : 

daily range, 105. 
distinguishing classes of, 24. 
distribution in Scotland, 30. 
gait, 53, 162, 193. 
movement, see sep. entry. 
paddocked, 35. 
paths, 61 et seq. 
play, 86 et seq. 
rubbing against trees, 64. 
senses, 184 et seq. 
sex ratio, 39, 46. 
sociality, see sep. entry. 
voice, 84, 163, 169. 
wallowing, 63, 143, 545, 162. 
as woodland animal, 53. 
wounded, 40, 81, 165. 

Reindeer: antlers of, 165. 
fertility ratio, 46. 
grazing density, 36. 
and insects, 134, 142, 146. 
social system, 98. 
and thaw, Izo. 
trekking of caribou, 96. 

Reproduction, 154 et seq., see An- 
terior pituitary, Antlers, Gonads, 
Movement, Territory, &c. 

RITTER, W. E., 197. 
Roe deer: in Dundonnell, 6. 

gait, 53. 
grazing density, 36. 
and insects, 146. 
social system, 92. 
twinning and calf mortality, 46. 

RowAN, W., 155. 
RUSSELL, E. S., 184, 197 et seq. 
Rutting behaviour in relation to 

territories, 33, 170 et seq. 

Scent: and territory, 29. 
and humidity, 117 et seq. 

SCHWEITZER, A., 67. 
SDOBNIKOV, V. M., 98, 134, 142, 

146. 
Senses, 184 et seq., see sep. entries. 
Senses of the observer, 27. 
Sentry duty, 193. 
Sex ratio: differential, 39. 

mule deer, 40. 
primary, 46. 
secondary, 41. 

Sexton beetles, 195. 
SHEARD, N., 69, 182. 

Sheep: Blackface, 43, 95, 96. 
on deer ground, 34, 55. 
flocking instinct, 95. 
Merino, 95. 
Shetland, 96. 
Soay, 96. 
social system, 95 
sound of when alarmed, 190. 
temperature and oestrus, 167. 
and ticks, 14.4. 

Sight, 191 et seq. 
and reading, 23. 

SLONAKER, J. R., 183. 
Smell: in relation to humidity, 112 

et seq., 117. 
sense of, 175, 185 et seq. 

SMITH, M. W., 36, 40, 46. 
SMITH, W. G., 153. 
Snow: demonstrating air move- 

ments, 3. 
and movement of deer, 124 et 

seq. 
and senses, 187, 589. 
sound and east wind, I I. 
travelling on, 17. 
and vegetation, 148. 

Sociality: advantages of, 67. 
lactation and, 69. 
rearrangement of groups, 73 et 

seq. 
reproductive processes and, 69, 

154 et seq. 
and the rut, 170 et seq. 
sexual differences in, 70. 
stag companies, 76 et seq. 

Social system, 35, 67 et seq. 
goat, 94. 
hind group, 68 et seq., 99. 
reindeer, 98. 
roe deer, 92. 
sheep, 95. 

Socio- ecology, 29. 
SPENCER, H., 86. 
Stags: antlers, see sep. entry. 

breeding season, 157. 
on burnt ground, 57. 
colour at rut, 563, 191. 
companies, 76 et seq. 
fighting, 35, 159, 164, 173, 174. 
gait, 162, 193. 
hummels, 157. 
larynx, 163. 
in old age, 80. 
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Stags (cont.) : 

social behaviour of young, 7o, 
180. 

travelling, 161, 169. 
voice, 84, 163, 169. 

Stalking, technique, 22 et seq. 
Stampede, 136, 138. 
Stereoscopic vision, 191, 194. 
Sunshine: annual curve, 15. 

and behaviour of deer, 128. 
Sweat glands, 167. 
Switch horns, 158. 

Tabanid flies, 131 et seq. 
Tabanus distinguendus, 135. 
Tabanus montanus, 134. 
Tabanus suedeticus, 135. 

TANSLEY, A. G., 153. 
Taste, 195. 
Temperature: annual curve, 15. 

of hibernating animals, 156. 
and morning mist, 18. 
and movement, 101 et seq. 
recuperative effect of cold, 168. 
and rut, 166 et seq. 

Territory: boundaries, 49 et seq. 
breeding or rutting, 32, 171 et 

seq. 
hinds', 49 et seq. 
neutral ground at rutting season, 

168. 
range of, 28 et seq. 
sociality and, 67 et seq. 
stags', 49 et seq. 
summer, 32. 
trekking and, 96. 
winter, 31. 

Testes: and antlers, 164. 
and hibernation, 156. 

Testis hormone, 164. 
Thaw: effect of, 18. 

and herd movements, 126 et 
seq. 

and humidity, 120. 
and vegetation, 148. 

THOMSON, Sir J. A., 67, 76, 77. 
Ticks, 144, 182. 
Touch, 194. 
TOWNSEND, M. T., 36, 4o, 46. 
Trees, rubbing, 64. 
Tundra, 98, 134, 142, 146. 
TURNER, C. W., 69, 182. 
Twins, 46. 

Vegetation and movement, 147 et 
seq. 

see Herbage. 
Virginia deer, 36. 
Vision, see Sight. 
Voice, 84 et seq., 163, 169. 

Wallows, 63 et seq., 143, 145, ,62. 
Weather: general description, 15. 

effect of on behaviour, see Rain- 
fall, Snow, Wind, Tempera- 
ture, Humidity, &c. 

WHEELER, W. M., 29. 
White -tail deer: fertility ratio, 46. 

grazing density, 36. 
sex ratio, 40. 

WIESNER, B. P., 69, 182. 
Wind: in cornes, z. 

and movement of deer, 12I et 
seq. 


