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Being a thesis submitted as part of the requirement for the degree
of Master of Science ( Ecology ) in the University of Durham,




"*The precise place in the ecosystem at which each individual
plant or animal is situated in relation to its neighbours is of
considerable significance in the organisation of the commnity.®

( Dice 1952 )0
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Fig. 1. A Nanny and Yearling on Kielderhead Moor, Ja_nua_zx 1972.

During the winter the nannies occupy the rock exposures on
the edges of the high moors. They are not found in hexrds at this
time hut are either ailone or with their kid of the previous

Season,

This photograph of a nanny and the yearling on the White
Crag was taken at dush at the end of January. The yearling ( seen
end on to the right of the photograph ) is noticeably smaller than

the nanny at this time of year.
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1. Intrcduction.

The goat Capra hircus L. was brought to Britain by Neolithic
herdsmeh { Milner, Goodier aﬁd Crook 1968 ). Since that time it
has often escaped to become feral in the wilder parts of these
islands, where its reversion to the wild type is rapid ( Fraser
Darling 1937a ),

Goats have long been attributed with magical properties and
the reasons why they were kept on Border farms went well beyond
the strictly utilitapian. They were reputed

a) to kill adders Vipera berus L.

b) in deep snow to lead sheep to safe ground by breaking
a path with their longer legs.

¢) to prevent contagious abortion. Often until the 1939 - '45
war a nanny ran with the cows as a supposed preventive
measure against contagious abortion. In some herds a
billy, having the stronger scent, was considered more
efficacious.

d) to be a good guide to the weather. Shepherds still give
them the reputation of coming off the high ground before
the advent of severe weather.

Goats are still kept on some Border farmsy; but now they are used as
a ready supply of good milk for orphan lambs, bought in calves and
to supplement the nourishment farm puppies receive from lactating
bitches. Some of these animals still get away to the hill and one
Border herd shows by iha incidence of short halr and neck toggles
( williams and Rudge /1969 ) some such recent introductions of fresh

blood,
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i} The Problems
The present study was proposed to answer the following
questions about the population of feral goats present on
Kielderhead boor s=
a) What is the population and hexrd structure of the
Kielderhead goats? |
b) What is the home range of the herd or hexds?
¢) What activiily pattemns are followed by these animzls?
d) 1Is there liltely to be competition between the goats and

the sheep which graze over the area?




i) REVIEW OF THE LITERATURE
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ii) Review of the literature.

The ancestry of the goats has been described by Harris ( 1962 ).
Boyd - Watt ( 1937 ) summarised the known distribution of the animal
in Northern Britaine. This account has been brought up to date by
Tegner ( 1965 ), Grejig ( 1969 ) and Whitehead ( 1972 ).

Having been confined to remote hills and the western shores and
islands the goat has caused little trouble in Britain, although it
has been destroyed lccally, for spoiling the shooting by its wariness
( Boyd - Watt 1937 ), for preventing the regeneration of forests
( Ritchie 1920 ) and competing with sheep for scarce pasture ( Boyd e
Watt 1937 ). In most parts of the world where it has been introduced
the goat has however raised serious problems in habitat conservation.
The history of introductions has been best covered in New Zealand
( Thomson 1922 and Wedzicki 1950 ). Here the feral goat is classified
as a noxious pest. Its damage to vegetation has led to the loss of
indigenous species, habitat destruction, gullying and :erosion ( Turbott
1948, Atkinson 1964, iHoward 1956 and Sykes 1969 ). On St. Helena it
has left a once luxurilantly forested island a barren and rocky waste
( Ritchie 1920 ). Islands such as New Zealand, Hawaii and St. Helena,
where the flora has ewoﬂ?d free from the competition of herbivorous
ungulates, are peculiiirly vulnerable to the depredations of goats ( Yocum
1967 )o Milevic (1953 ) and Ashby { 1966 ) have discussed the conservation
problems in the Mediterranean area which are posed by the too large

flocks of domestic goiits.

Population studies have been undertaken in Japan ( Asahi 1960 ),
New Zealand { Williams and Rudge 1969, Rudge and Smit 1970 ) and in

Scotland ( Greig 1969 ).

Fraser Darling ( 1937a) examined some aspects of the behaviour of



-
feral goats. Scott and Stewart ( 1946 ) examined dominance and
leadership. Collias ( 1956 ) compared the maternal = infant behaviocur
of sheep and goats. Crook ( 1969 ) studied the social organisation of
feral goats in Snowdonia. McTaggart ( 1971 ) introduced a fresh study
of comparisons in the behaviour of Socay sheep and feral goats. Rudge
looked at mother = kid behaviour ( 1970 ) and 1s now concerned with
the relationship between the reproductive pattern ( 1969 ) and the

social system within ‘the population ( pers. comm. ).

The concept of hoime range { Burt 1943, 1949, Dice 1952, Jewell
1966 ) has given an understanding of movements confined to only a
small part of the habiitats that are fully suited for an animal®s
existence and over whilch it is potentially free to roam ( Riney and
Caughley 1950, Asahi ‘1960, Geist 1960, Grubb and Jewell 1966 and

Milner, Goodier and Ciook 1968 ).

There is a very considerable agricultural literature on domestic
goats which has not bien considered here. Where it is relevant it is

mentioned elsewhere in the text.
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Fig. 2. The Distribution of the Goat Herd ¢n the Borders

The map shows the position of the study area in relation
to the position of the other Border herds.
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Table 36. Food Preferences Expreésed as a Percentage of the
Faecal Pellett Analysis. Sheep ( Combined Figures
e Chattlehope and Bateinghopé Hirsels ).

for th
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i11) THE STUDY AREA
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i11) The Study Area.

The study area { fig..2. ) occupies the high ground forming
the watershed between the valleys of the Rede and the Kielder.
The geélogy of the area has been most reecently described by Clough
{ 1889 ). Anvil shaped in cross section, a plateau of fell sandstone
oﬁeﬂies the cement sione which forms the lower slopese The whole is
overlain with blanket peat excépt at the stew edges formed by the
fell standstone. Where tho fell sandstone falls amway to the cement
stone there are exposiizes of rock large enﬁﬁgh to be named such as

the Girdle Stone, @Whilie Crags, Ch Be Edge, High Countess etc. { Fig.3. ).

The high ground s dyained by burns flowing eastwards to the
Rede and weéstwards to Kieldey. Thelr courses are stegp and ofteén
gocky; where they leéave the upper fell sandstono they form gorges and
waterfalls as they drcp to the lower cement stont. As the level of the
ground begins to slopdt sway at the sources of the buins the peat is

severely dissected forming haggs oftén 3 metres deep.

Much of the area below 300 metres has been given over to forestry
plantations, of spruce Picea sitchemcis and lodgepelé pine Pinug contorta.
The remainder of the low ground is sheep pasture largely of grasses
Festuca ovina, Anthoxanthum odovatum, and Nardus stricta, and of soft
rush Juncus effusus. 'The ground above 300 metres 45 2 wilderness of
cotton grass and heather. Carter Fell, on the Boider, is the highest
peint in the study are: but much of the rhoor is only a 1little below

its 350 metres.

The vegetation of the high cwor shows a censiderable degree of
homogeneity. It could be tonsidered a $allunete « Ericphoretum ( MeVean

and Radcliffe 1962 ). It is species poor and consists of ie




3=

Betula pubescens Ehrh.

Calluna vulgaris ( L. ) Hull,
Empetrum ._hemagi‘ﬁ:oditum Hagelup.
Eg nigrum L.

Exica tetralix i.

Vaccinium myrtilius L.

Anthoxanthum edoratun L.
Deschampsia fieyuosa { L. ) Tein.
Festuca ovina L.

Nardus stricta L.

Eriophorum ancustifelium Honck.

E. vaginatum L.

Trichophorum cespitosum ( L. ) Hatme
Drosera rotundifplia L.

Galium saxatile_l:"..

Oxalis acetosella L.

Pincquicula vulgaids L.

Rubus chamaemoiusi Le

Campylopus fiexugsus ( Hedw. ) Brid.
Dicranum scopaxrium Hedw.

Hypnum_ cuoressiforme Hedw.

Plagiothecium undulatun { Hedw. ) Bso S. & G.
Pleurozium schrebieri ( Prid. ) Mitt.
Sphagnum palustre .

Se_papillesum Lingb.

Cladonia coccifera Willd. Rev. Gordon
C. impgxa Harm. Graham
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€. uncialis weh.
Parmelia physodes Ach.

Cmphalina ericetorum ( Fr. ex Fr.') Lange.-

The name of plants are as described by Clapham, Tutin & Watburg ( 1962),
Dahl ( 1968 ), Smith { 1921 ) and Watson ( 1968 ).

The moor is largely Calluna and Exiophorum with some Vaccinium and
Irichophorum. The Calluna is ten to eleven years old but only low
growing. On the steep edges Vaccinium myrtillus becomes prominent.
South of Limestone Knowe on to Grey Mare's Knowe and the Grun, as the
ground slopes away, __‘;;ichgghom cespitosum takes over from the
Eriophorum and the Calluna looks thin and wasted. The green, grassy
appearance this gives to the southern end of Carter Fell is the probable
reason why they are called knowes. The very northern edge of Carter
Fell has similar vegetation. Betula pubescens grows in the steep
cleughs leading to White Kielder. There is very little grass on the
high moor except in siome very small patches around the Girdle Stong,

the White Crags and similar places, places where sheep in summner spend
their nights and whicih are consequently heavily manured. This appears

to have improved the 0il in these small areas as worms were present

and on one a mole Taljpa europaea L. had thrown up mounds.

Although the winier 1971 = 72 was not severe it was followed by.a
late, cold spring and a cool, wet summer untii the end of July. On the
top of the moor it was the beginning of May before fresh Caliuna and
Vaccinium growth was eens The Eriophorum began to flower about the
same time but there wis little vegetative growth until the beginning
of June; by which time Rubus chamaemorus had begun to grow and flower.
Trichophorum cespitosum did not begin to grow on the high moor until

the end of the first week in June.
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During the wint¢r there was Some snow cover but always the
western edges were blown clear by the wind. The top of Cross Cleugh
leading to the Bateinghope Burn afld the c¢leughs leading to the
~ Chattlehope Spout were green with §>_}_1_a@y_rg through the winter vhen

they were not covered with snow. .Many of the peat haggs have extensive

patches of Sp hagnum,



2. METHODS



1) VISITS.
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2. Methods

i) Visits
Visits to the mwor were made once a week between Christmas
and the end of March and almost daily from the end of April until

the end of July when once weekly visifis were resumed.

The initial seairches were made by sweeps across the moor on
fixed compass bearings. This method was alsc used when hill fog,
a common occurrence, made navigation difficult on the practically
featureless moor. Once the range of the goats began to become
apparent it was usually possible to find the animals by walking to
where they had last been seen the night before and then examining
the areas where they might have gone between first light and the
time that observationi on the moor was resumed. Three all night visits
were made but in eacli case full cloud cover and rain made the night

too dark for observation,
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ii) Observation of Goats.

Although with ¢are it is possible to approach goats very closely
{sec. 3. vi.b.) it is better to make observations from a distance to
minimise the risk of disturbance, and the consequent interference
with their normal behaviour. This of course is true for most mammals
{ Fogden 1971 ). For this reason most observations were made with
the use of a 6 x 30 binocular and a 15 = 60 x €0 telescope mounted

on a tripod.

Camp was made beiow the moor in the forest in order not to

interfere with the free range of the goats.'
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iii) Identification.

The majority of the feral goats on Kielderhead Moor are peat
colourazd, but with practice it is possible to make use of some
individual characteristic such as a warking or a horn shape to make
identification possibie. Drawings were made of the animals and
entered on cards, which were carried in the field. In order to meke
the goats more familiar they were given names, as names were found
much easier to remember than the use of numbers. It has seemed

reasonable to continue this use of names in this paper,

Iable 1. The animals mentioned in the Text.

Although in the course of field work all animals were individually
distinguished it has not been found necessary to mention every animal
in this paper. The use of familiar nsmes was found useful as an aid
to memory and adopted in preference to an anenymous system of
identification by nuiber or letter. The animals menticned by name

in the course of this study are listed below:e

a) Males.

Robin. a large white billy with dark brown markings along
the back and sides. He was the only billy with
scimitar curved horns and was also unusual in only
having long hair on the hind guarters. He spent
the winter with the Chattlchape billies on Wool

Meath and the summer with the Chattlehope nannles.

Skull a peat coloured beast with the facial markings in
white of 2 skull. He spent the winter with the
Bateinchepe billies and the sumner with the

Bateinghope nannies.



Bill

Ben

Duncan

George

10w
a mature billy which spent the winter with the
Bateiinghope billies. In the summer he wandered with
anothier billy axound Carter Fell maintaining a loose
associlation with the Bateinghope herd on those
occasilons when he happened to be near them. He was
a peall coloured animal with a completely white face,
He hail a prenounced fringe hanging over the eyes.

Hle had a very fine spread of horns.

a youig billy which by the summer was considered to
be a mature aniiél. A close inspection showed three
notches on his horns ( Sece 2+ v. ). It spent the
winteir with the Bateinghope herd and the summer in

close association with Bill.

a young billy from the Chattlehope hexrd of billies.
Entirely peat coloured he had no distinguishing
mark and could only be recognised by familiarity.

He was not seen again after the winter. ( Fig. 6 ).

a yearling billy from the Bateinghcpe herd of nannies.
He spent the winter with his mother on the White

Crag |, Figs 1. ). She disappeared at the end of

the wiinter.s He was a uniform peat celour until

after the moult when his beard grew very black and
his firinge which extended over the temples grew
tawny. By the beginning of September 1972 his horns
had sitarted to thicken at the base and flatten
anteriorly. He was still only the size of a nanny

( Secy 3. il )o




b) Females

Nancy

Jessie

Pat

Demeter

the largest of the nannies, she was a light grey
and extremely shaggy. Throughout the study'she was

always found on a flow below Limestone Knowe.

a whilte nanny heavily marked with tan. Her right
horn was b;bken or frayed off several inches
shortier ﬁhan the left. She spent the winter on the

Castle ( Fig. 3. ) but was not seen in the summer.

a peat coloured animal with a large white patch on
her left flank. Her face was distinctively streaked
with white. During the winter she was in the gorge
of the Black Cleugh. ( Fig. 3. ). In the summer

she was a membey of the Chattlehope herd.

a small, peat coloured animal with the sole
distinguishing features of tawny coloured earse.

She gpent the winter at the head of the Bateinghope
Burn ( Fig. 3. ) where she was observed giving
birth. Her summer was spent with the Bateinghope

herd,

It would be better for all beasts to be individually marked

but so far they have proved difficult to captures The animals

captured on Roan Fell were driven down the hill with dogs straight

into a fold in the farn yard. During the course of their rush down

hill the nannies and the kids cleared a wire fence, }ater measured

and found to be 1 metre high. They were caught by hand as they

leapt the rails and pliaced in a byre. This did not prove possible

on Kielderhead Mcor where the animals manage to get on to inaccessible

rocks.
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The qualit%n;ﬁﬁ intensity of light continually changes making
some dark colours paiticularly difficult to recognise, but with
practice this difficulty is overcome. The colour black in a kid
changes to a dari peiat colour by the age ofltwo months, although it
is of interest that this is not so in some of the short haired
animals at Hindhope vhere the black retains its intensity even in

some adults,.
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Fig. 3. The Winter Distribution of the Goats in_the Study
Area of Kielderhead Moors ( Januazy = March 1972 ).

The nannies were dispersed on the broken, rocky ground at
the edges of the fell sandstone or in the gorges cut by the
burns. Some were accompanied by yearlings whilst others

were on their ewn.

The two groups »f billies ranged much more widely than
the nannies. They stayed as all male herds and the two herds

were not seen to meet or mingle at any time during the winter.

The yearlings remained with their presumed mothers

throughout the winter.




Fig. 3. The Winter Dispersion of the Goats on Kielderhead Moor: January — March 1972




iv)

SEX DIFFERENTIATION.
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iv) Sex Differentiation,

Billies may be recognised from the nannies by the considexable
growth of hair around the neck merging with the beard. Nannies
look thin necked, even when compared with males in moult when much
of the neck hair is lost for a time. The billies also have a tufty
fringe hanging between the eyes, which is visible at short range.
This fringe first grows at the end of their first year after the
moult. Before this time it is only possible to sex the kids when
the females are observed urinating or some of the young males show

precocious sexual behiviour in their play.

The horns of the Kielderhead goats are of two types; a) those
horns which rise in a vertical plane and arch over the neck in a
long scimitar = like ¢urve. These horns have a ﬁﬂérp anterior keel:s
and b) those horns which curve upwards, backwards and outwards in an
incipient spiral. These horns have a shaxp inner keel and a broad

anterior edge giving the horn a triangular cross section. ( Fig. 6 ).

The majority of the females carry the scimitar shaped horns
while the majority of males have the broad, spreading horns but there
are some exceptions which make it unsafe to use the horns as a

reliable guide to the animal's sex.

There is also some variation in size. The really large animals
are usually billies. Only one of the females studied is very large
and shaggy. It takes four years for a billy to rxeach its full size,
if the method of aging by counting the notches on the horns of adult

animals is reliable { Pino 1952 ) ( Fig. 6.).



v) AGE
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a)
b)

¢)

d)
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Ages
Four age classes may be easily recognised in the field:=
Adults or fully grown animals.

Young males which are older than yearlings but have not yet
groun to full size and maturity.

Yearlings which ivere half grown at Christmas when the study
began ( Fig. 1. ), and did not resume their growth until the
end of March. They then grew rapidly until by the middle of
June they were indistinguishable in size frodm the adult nannies
although not as large as the mature billies.

Kids,

A

At very close range it is possible to see notches on the horns

of adult animals. It is suggested these are annual marks ( Pino 1952 ).

Similar marks have not been found on the horns of the domestic goats

which have been examined in this study at Chattlchope Farm and

Twizlehope Farm.



vi) RANSE AND ACTIVITY.
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vi) Range and Activity,

6 inch te the mile tracings of mzps of the area were carried on
each visit and the pirsitions of individual goats marked on it; at
each hour if individials were under continuous sbservation; O.'l.-;
where they were found if the area was being searched for all the
animals. A record of the activity of each animal was made at the

same time,.

During the summer the southefn herd which kept more nearly
together and often fed in the saucer to the south east of the Girdle
Stone and abeve the Chattlehope Spout, were usually much gasier to
observe than the northern herd which viere often dispersed widely
and hidden in the haggs of the Bateinghope hirsel. However the
reverse wa3 itrue if the animals were being sought initially by the
chsexger before beginning a period of observation. The southern
herd, often in a closje formation could remain hidden in a long hagg
and traverse a considerable distance without cne goat being seen by
an ohserver. The looisely dispersed nature of the northemm hexd
usually meant that an odd animal would be seen if they were in the
area being searchéd. In this study these two herds are called the
fﬁ'lattlehape hérd and the Bateinghope herds after the hirsels on

which these animals aire found.




vii) FOOD PLANTS.




vii) Food Plants.
The most reliable method of food analysis is by the examination
of stomech contents. This requires the sacrifice of a number of

animals and was therefore not considered suitable for this study.

When animals wire observed feeding a note was made of their
food plants, although it is not always possible to see exactly which
plant is being consumed when an animal's mizzle is dfepped‘into
mixed vegetation or when it is being observed from a distancé.
Faecal pellets were therefore coliected for analysis as a further

methed of identifying the fcod plants.

The faecal pellots of goats, shepp and roe deer Capreolus
capyreolus L ( which are 211 living on the moor to some extent at
least ) are all similar, and though often separable when fresh, the
degree of overiap in theif appearance after axfEW-hours did net
allow of their use 2s an index of abundance of these animals. For
the same reasen, when pellets were cecliected froa sheep and goats
for food znalysis it was necessory to tollect factes which were seen

voided to eliminatz any possibie source of confusien.

Pellets wére bhoiled in 40¥ NaCH and stored in 7C% alcohol
until stained with saffranin and fast gresn or with heematoxylin.
Stained material was meunted in Canada balsam and spread ewenly
over 3 7.5 x 5.0 c.m. slide. It was then examined under the high
power of the microscope and ¢ompared with reference slides of
epidermal mascerations. The tissues of known plent materlal for
these reference:.slides were fixed in formalin ascetic acid, cut
into emall pieces and digested in concentrated Nitric acid. The
recognisable material from 15 ocular areas of each slide prepared
from the faecal pellet# was counted. 15 ocular areas were considered

1o be an appropriate number as no significant difference in tomposition
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was found in repeated estimations on new counts from the same
material. The counts were grouped with other material collected

in the same ﬁeek and percentage occurrences calculated of'onelplant-'
iﬁ relation to all the plant material recognised -and counted. The

raw data was examined statistically by the application of X" tests.

The relative occurrence estimates have been assumed to agree
with the real diet composition, although Hansson ( 1970 ) shows
that with rodents at least, the most common item is under represented
and the most uncommon items aré over represented. Some plant material
has a vérv delicate epidermis and such material might not show up
well in animal dropplirgs. No attempt was made to estimate the

actual volume of plant material eaten.

In spite of thesi? shortcomings in the method of food analysis
it was censidered sufficiently reliable to use as a comparative
methed bétween sheep iand goats as any errors inherent in the method

would be likely to be the same for both Speéies.
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3. Results.

1) Ihe Winter Range of the Goats of the Study Arvea of Kielderhead

Moor, January = Harch 1972,

When the study bejan in January the sexes were separated. The
biliies were in two herds and the nannies were scattered singly or
as couples composed of a nanny and a yearling, presumably the nanny's

kid of the previous seiison still running with her.

The Chattlehope group of billies ( Table 3 ), a party of five,
were found around Wool Meath, usually on Oh Me Edge or the westemn
slopes of Wool jeath but never as far west as Rob's Pikes ( Fig. 3 ).
The Bateinghope billies { Table 3 ), a group of six, lived on the

southern half of Carter Fell above the 500 metre contour ( Fig. 3 ).

The nannies occupied the broken ground with large exposures of
rock which occur on the edges of the high moor where the blanket peat
cover has eroded away. The Chattlehcpe nannies were spread along the
gorge of the Black Cleugh and below Chattlehope Spout ( Fige 3 ).

The Bateinghope namies occupied similarly, but more widely distributed,
broken ground; the gorges of the Bateinghope and Coomsdon Burns, the
White Crag ( Fig. 1 ) and Buzzard Crag belowCarter Pike except for

cne animal, the large grey nanny, Nancy, which was always to be found

on and around a flow below Limestone Knowee.

This dispersion was maintained until after kidding towards the

end of March.



ii) KIDS AND KIDDING.
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ii) Kids and Kidding.
The gestation period of.the goat is 151 days ( Asdell 1964 ).

The goat is a seasonally polyoestrus animal with a cycle of 21 days
beginning in September, reaching its greatest intensity in October
and then tapering off ( Asdell 1964 ). As the kids were born in the
third and fourth weeks of March, the rut must have taken place in

October.

A birth was observed on the 21st #arch. The descripticn from

the field note book reads se

"I walked WNW to ithe top of the Bateingﬁope Burn. On the north
side in a peat hagg above the gorge was a nanny in a peculiar position.
She was crouched with her tail against a heather hush. 1 approached
and still she did not iun away. Her eyes were half closed and I thought
at first she was dying« Then under her muzzle I could see a stillborm
kid and I realised she was dropping another. Seven minutes later she
turned and licked the second kid which bleated several times and kicked
its hind legs vigorously as though trying to stand up. 1Its fur appeared
to drxy very quickly under the influence of its mother's licking. The
kid was black with a white topknot and a white blaze across the right
cheeks It did not prove poésible to discover its sex. After nine
minutes it stood up and followad, rather unsteadily, its mother up the
side of the burn for a few metress Thexre the mother lay down with the

kid standing by her side.

I withdrew as I thought I had caused encugh disturbance, I carried
the stillborn kid away with me. It did not appear to have been licked

and was still wet when © came off the hill an hour and a half later.

During the birth the nanny made no sound but ¢rouched with her
head and neck held low @nd her hind hooves level withnd outside the
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front hooves. Her hind quarters were held low to the ground but I
could not see what was happening as her tail was hidden in the
Calluna bush. During the time I watched she made no cbvious muscular
movement. The kid appeared to just come, As the nanny moved away

she trailed afterbirth from her birth canal.”

Table 2. The Measu:eménts of the Stillborn Kid,.

Base of the tail to top of skull 37 cms.
Base of tail to tip of nose 40,5 «cms.
Net weight 1550 g
Sex flale

A count of the hoin notches of this nanny, suggested that she
was six years old. She was seen again on other occasions but as
she did not have her kid with her it must have succumbed. It is
of interest that in an investigation inte factors affecting
multiple births Moulick et al ( 1966 ) observed maximum litter
size from nannies aged between 61 and 72 months. Ahmed and Tantawy
( 1960 ) showed the gréat influence of birth weight on the mortality
ratey, 1.5 Kg. being the statistically significant weight for survival,
and Eaton ( 1952 )} showed little difference in the length and

weight of foetuses due to single, twin or triplet pregnancies.

In New Zealand Rudige ( 1970 ) reports that kids are only hidden

for the first four days of their 1ife. This would not appear to be




the case on Kielderhead Moor, where observations suggest the kid

remeins with the mother for the first few days of its 1ife but

is hidden afterwards; until about six weeks old. It is this behaviour
which gives ngnnies the reputation of bhad mothers with shepherds, who are

used to the constant attention given by ewes to their lambs.

One example of such observations concerned a very young kid
watched for two hours between 1200 and 1400 hours on 2%st March.
During this time i§ uckled four times for duraticns of five,
eight, five and two minutes before 1245, when the mother lay
down to ruminate. Whilst the mether cudded the kid sometimes lay
down for up to five minutes, walked slowly over to a piece of
vegetation and investigated it with its mouthy walked round its

mother or just stood at its mother's side.

On another occasion on 26th April when the kids were four
to five weeks old the Chattlehope herd was watched from 0900
hours. Mo kids were ieen until 1652. Before the kids were seen
one nanny left the heird which was lying down and quietly ruminating
above the Spout at 16{15, and cir¢led the moor beiween the Girdle,
Vool Heath and the Castle at a fast walk bleating continuously.
The nanny concerned wis Pat, a‘peat ccloured nanny with a large
white patch on her left flank. At 1652 her own kid, which was
almost wholly white, appeared with three others from a peat hagg
and ran up to her. They scurried around Pat's hind quarters for
two or three minutes apparéntly all attempting te suckle. Their
tails were briskly waving and Pat made ne apparent move to drive
any of the kids away. She stood still with her nose turned to
the tails of the kids clustered around her udder. This was the

only behaviour seen which was at all reminiscent of the "creche"



behaviour of the moufion Ovis ammon Schreiber (Pfeffer 1967 ).
After three minutes three of the kids ran over to the rest of
the herd which had resumed feeding at 1645 but were still almost
a kilometre away above the Spout. Her own kid continued to
suckle. As soon as the other three kids reached the group

above the Spout they rxan to their mothers and suckled. They did

not cluster around one nanny again,.

Very soon after this when the kids were about six weeks old
the kids were cbserved to remain with their mothers in a loose
association and even though they might be out of sight of her
because of the lie of the land which is tussocky and hagged,
they seemed well avare of her position. In stalking the Bateinghope
herd, always much more difficult to approaths it often happened
that a kid, or two kids feeding together, would be stumbled
over before they were iseen by the observer. Whenever thi§ happened
the gtartled kid would immediately run to its mother although she
had probably been out of sight for some time. If however a nanny
was accidentally put to flight and then a kid was later disturbed
the kid would run to where its mother had been and then step,
bleating ( the first time any sound would have come from either

the kid or the nanny ), with no idea which way to run.

During this period the kids were observed to suckle for
short periods at any time of the day. They are much more gentle
with their mothers than lambs or calves. They do not indulge
in the vigorous bunting at the udder which will often 1lift a
ewe's hind quarters off the ground. A kid's horns at this stage

are sharp and point stiraight up, unliike a lamb®s which curl over
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at the top. This is probably the reason for the kid's more

gentle approach.

From the 6th June when the kids were about eleven weeks
old no kid was seen to suckle in the day time although
observations were sometimes continued until darkness made
further work impossible. Yet two nannies caught and examined
on Roan Fell, on 5th July at 1700 hours had extremely full
bags from whic;;_l:las easily expressed. Since no kids were
observed to suckle in observations lasting all day on Roan
Fell, on Hindhope Law on 28th June, Bewcastle Fell on 2nd
July, or at the College Burn on the 19th July, it seems likely
that after the kid reiches the age of ten weeks it only

suckles in the night or in the early morning.

The kids grew rapidly during spring and early summer.
By the middle of June they were as large as the yearlings had been
when first observed in late December. There appears to be a
severe check to the gifowth of the kids from the middle of June
and at the beginning éf September there was little, if any,
observabie gain in the size of the kids, apart from a slight
increase in the lLength of the horns which were now beginning
to show a curve. The yearlings had appeared to remain stationary
in size through the winter, but had resumed growth at the end of
March at about the sane time the kids were born. The yearlings
were then seen to grow rapidly until by the end of June they
were indistingnishablé in size from the adult nannies although

not as large as the meature billies.

From the age of six weeks the young billies were octcasionally
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observed to show precocious sexual behaviour, persisting in
attempts to mount thiir contemporaries until a nanny lowered
her neck in threat and the episode endeds In domestic goats
the testes and epididymides develop rapidly from the age of
30 to 40 days until 140 tc 150 days when they are almost

fully mature. Spermatozoa appeared at 88 «.95 days. In
young female domestiii goats conception may occur at six months

of age ( Asdell 1964 ).



iii) THE SUMMER RANGE OF THE GOATS OF THE STUDY AREA OF

KIELDERHEAD MOOR, APRIL - AUGUST 1972,
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13i) The Summer Raniye of the Goats of the Study Area of
Kielderhead Moor, April - Auqust 1972,

It has been seein that during the winter the nannies did not
group togother whereus the billies malintained a herd structure
throughout this periods. By the last week in March a change in herding
behaviour could be observed. All those nannies with kids a few days
old were by that time¢ feeding above the areas where they had spent

the winter and were loosely associated in groups of threes and fours.

At this time the billy herds broke up and only two billies could
be found on the mooxrs Skull ( table 1 ) from the herd which had fed
on Carter Fell all winter was now feeding with the BEateinghope hexrd
of nannies, and Robin ( table 1 ) from the winter herd of billies on
Wool Meath was feeding with the Chattlehope nannies in the saucer of

ground above the Spout and below the Girdle and the Castle { Fige. 4 ).

. By the end of April the goats of Kielderhead Moor were in two
distinct herds which were to remain stable for the rest of the summer,
The Chattlehope nannies with their yearlings and kids were always to
be found with Robin on the moor to the south of the Girdle Stone.

They ‘did not go below the Spout as they had done during the winter
or across to the east bank of the Black Cleugh. They were most often

found on the north east slope of Weol ieath down to the Spout ( Fig. 4 ).

The Bateinghope ilannies with their yearlings and their kids
were in a looser assoisiation spread over more ground, althouch they
would bunch up if they were disturbed. They wandered over more ground,
showed less concentrafied use of particular areas and were more likely
to fragment than the Chattlehope herd. Skull was only away from

these nannies for a period of three days when he followed Bill and
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Ben ( table 1 ) out ovter Black Crag to Grey Mare's Knowe and back
over Limestone Knowe fio the far side of Carter Fell before returning
to the main herd via the head of the Bateinghope Burn and Cross Cleugh.
This was a favoured route of Bill and Ben, the two billies which
returned to the Dateinghope herd in the middle of May ( Section 3. vi. ),
but were only in the )oosest association with them, going awasy for days
at a time. When this occurred théy could usually be found by a search
with*the telescope of the ground from the White}brag over to Grey Mare's

Knowe or a walk over Carter Fell to the Carter Burn.

Only Nancy ( Table 1 ), the large grev nanny which had spent the
winter on the flow below Limestone Knowe did not asscciate with the
herd unless they, or Components of the herd, were feeding on the flow
with hexe On these occasions she fed with them as an apparent member
of the herd, but as the rest of the animals moved awey she remained
on the same ground she had ctcupied all winter. She was an extremely
wary animal, and difficult to approach although not difficult to watch
as she was easy to find and observe from a distance through the telescope,
“hen disturbed she invariably moved down inte the steep gorge of the
unnamed ¢leugh which kegan in the flow and ran down into the White
Kielders When the rest of the Bateinghope herd were with her they
invariably followed her in any headlong xush to the safety of the gorge.
Although Kancy always led the rest in this way she led them in neo

other way.

The Bateinghopa herd sometimes broke up into two loosely
assoclated groups, something the Chattlehope goats did not do. An
exampleé taken from a field map on 16th May illustrates the phenomenon.
The whole herd commenced feeding at first light by the Ordnance Stone
above the head of the Coomsdon Burn where they had been lefi at dark
on the previous evening. The whole herd moved, feeding steadily, to

the C€ross Cleugh. By 11C0 hours four of the nannies and Skull were
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Fig. 4. The Observed Summer Range of the Goats on

Kielderhead lloorg April - August 1972

Cne record in five of records taken from the field
maps has been marked, indicating both the range of the
animals and the areai on which the goats were most

often found.

The goats on Chattlehope and Bateinghope respectively
remgined as two distinct herds throughout the summer.
Although both sometimes ranged up to the edge of Girdle
Fell where their rqnggdsabuﬁted,on no occasion viere the

two herds there together.




A\
\



«40=

feeding about a kilometre down the Cross Cleugh while the rest

had gone ocut of sighi. over the shoulder towards Buzzard Crag. A
sear&h later in the afterncon found two nannies and a yearling
feeding below Buzzardl Crag. Before the rest could be found these
animals were disturbed by the observer stumbling over two kids
feeding in a peat hagge The disturbed animals moved off down the
Bateinghope Burne They amst have turned south lower down the burm
as later in the same day the whole herd were together again feeding
over the shoulder between Cross Cleugh and the Coomsdon Burn. On
other occasions two groups originating in this way might remain
separate for up to three days before joining up againg unless they
were disturbed in which case they usually bunched togethexr, although
they might have bzen a2 kilomeire or more spart Lefore they viere

disturbed and nad no contact for over a day.

On these occasions there seemed to be no preferential asscciations
evident such as were exhibited by Bill and Ben who were aiways together,
or by Robin and Pat and her white kid ( Table 1 ), who although not
apart from theizr herd were usually in close proximity unless the kid
was playing with another kid in the group. Thaz only other associations
shown were those between the nannies and the yearlings and the nannies

and kids.
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iv) The Late Summer Dispersion of the Goats of Kielderhead Moors

At the beginning of August the Forestry Cormission began to erect
a five strand high tension boundary fence along the ridge of Carter
Fell along the Border which at this point follows the line of the
high ground of Carter Fell. By the third week in August the fence
vas in position as far as a point on the north slope of the Grun.
The fence was one metre high-ind its purpose was to keep sheep on

their own hirsels and out of the plantations of trees.

The Chattlehope and Bateinghope herds maintained their summer
range ( Sec. iii. ) uintil the 23rd August when the two herds were
found on Limestone Knowe ( Table 5 ). They were together as one
hexrd and formed a much closer association than was the normal
practice with either herd. The area of ground they were on was the
flat ground above Grey lare's Knowe and below the high point of

Limestone Knowe just on the English side of the new boundary fence.

With the goats oif Chattlehope and Bateinghope were 8 strange
billies which had not previously been seen during the course of the
study. They were fully mature animals with large spreads of homs.
These billies were wifth the amalgamated hexrds but not of them. They
were watched for five hours between 1430 and 1930 hours on the 23rd
and in that time they spent four hours grazing as a group of animals
along the boundary wife. The eight ruminated for almost an hour
between 1600 and 1700 hours. Skuil and Robin, the herd billies and
George, who must now be considered 3 young billy, were with the
nannies. Bill and Ben could not be found. Nancy was not with the
herd but was lcoked for and found on the path home on her usual
place not very far frim the main body of the herd on the flow below

and to the south of Limestone Knowe.
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During the five lours of observations Robin cudded at the same
time as the 8 strange billies. The only othsr animals to ruminate
during the observatioi period were three nannies. Skull and George
pexrsistently walked through the herd sniffing at the genital area of
the nannies. Host of the nannies just moved away rather more quickly
than a normal grazing walk but occasionally a nanny would lower her
hind quarters, lift her taii and urinate while both Skull and George
would hold their noses to the stream of urine. Skull sﬁpwed ne
irritation at the closeé proximity of George. During the whole period
Skull kept his tail erect showing his unusually dark perineal skin.
George held his tail in a position just below the horizontal, a
common position for kids to carry their tails but not previously
noticed in yearlings. Occasionally as a nanny walked away from the
attentions of the two billies Skull would stand and stretch his neck
at the same time lifting his upper lip and projecting it forward. The
peregrination of Skull and George through the herd kept the nannles
and kids continually on the move in a milling movement. In a normal
period of observgtion nne would have had to move one's position several
times in a five hour stretch to keep the animals under observation for

that time. This was not necessary on this occasion.

Neither Robin hbor the 8 strange billies interacted with the

nannies.
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v) Food Preferences Exhibited by the Coats of I(ielderhead Moox,

Because of the nixed nature of the vegetations there being few
if any pure stands of a single species apart from the Sphagnum found
growing in large blo¢ks on some of the flows, it was often difficult
to be sure what the ¢oats were eating by direct observation ( Sec. 2. vii ).
On some occasions in the winter billies were seen standing in very wet
conditions apparently eating nothing but Sphagnum. On other occasions
they seemed to feed exclusively on the tips of heather Co_vulgarsis,
On these occasicns the herd of billies would cover a large area of
ground faifly quickly wslking at a fast pace between each bite. As
the examination of feizding preferences was made to establish the amount,
if any, of competition with shesp only one collection of faeces was
nade, from the Wool Mirath herd of billies, throughout the winter as
no sheep were up on the high moor and therefore no competition was
taking place. This collection showed remains of Sphagnum and Calluna.
Ho other pellets collected in the course of the study showed Sphagnum

again.

The sheep, Scotch. Blackface cross Swaledales are retained on the
lower ground through the wintexr where they are fed hay to supplement
their grazing. Lambing began in the last week of April and the greater
part of it was over by the end of the first week of May. From this time

the shéep began to feed higher and the hay supplement was stopped.

The sheep are in {iwo hirsels called the Chattlehope and Bateinghope
hirsels looked after by two shepherds. In the evening shepherds rake
their animals to the higher ground. During the day the sheep feed
towards the lower ground showing a preference for the grassier swards
growing on the better drained slopes off the Slanket peat which envelopes
the high moor. Blackfaces are preferred on yhis types of ground because

of their hardiness and their preference for feeding widely over the
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ground and not collecting in knots of more than five or six { Praser

Darling 1937b ) unlike lowland breeds which flock and fevd togesther

as & tight unit.

The shetdp were not present on the high ground _ocmp‘ied by the
goats, until after the completion of lambing. They were teken from
the moor for the week 'shich ended 12th May and were again removed from
the mcor at the end of June for clipping. The adverse weathér made
tids a protracted laboinr and the sheep did rot feturn until the middle
of July. Figs D shows the composition of the food of the gvats and
sheep present on the high moor during this pericd of the summer. The
composition &a expressisd as s porcentage of the cuourrence of tho pleng
materlal in the faecal poliet analysis. The tables of porcentsges of
the relotive vewurrenciy of the plont matericl hove Besn placed §a the

arendixe

It is not suxprisilng that the sheep and goats eat the same plants
as the moor is species poor. Unbil the degineing of July both species
were eating similar preportions of Calluna, The amount of Cladonia in
tho goat pellets howsver suggests that they were biting more of the
Galluna stem off, than the sheep as it is the lower parts of the heather
sten on which the Cladinia grows. The sheep would appear to be eating
the tips of the heathes only as no Cladenia was found in any of the

sheep samples analysed.

Because of the lateness of the spring it was the end of the first
week in June before modt plants were growing well. Tho results from
the analysis of th.m shdep peliets reflect the greater choice available
to them after this time. Thers was 2 considerable increase in their
intake of Trichophorum after this time and a corresponding fall in the
proportion of heather esten. The gosts at all times appeared to consume

a larger proportion of [jallung than the sheeps kut as the fresh growth
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of ITrichophorum beCame available they also ate a larger share of this
plant. The sheep ate a constant proportion of Eriophorum whereas the
proportion decreased in the goats until by the end of June they were
apparently eating none at all. It is of interest that no Rubus
chamaemorus appéared in either animal's diet until a small amount was
recoxrded in sheep at the end of June, by which time its period of |
growth and flowering was over. Taylor ( 1971 ) states that flowering
of this plant coincides with the lactation period of hill sheep and
that these animals crog the flowers, which are beneficial because of
their high nutrient content. Although reference material was made of
Cloudberry flowers no dvidence of their forming part of the diet of

either sheep or goats it this flowering stage was found in this study.

X* tests were applied to the raw data of the faecal pellet
analysis and no significant differences were found between the sheep
and goat results until the weekending 2nd June when P < 0.0%. The
results for the remaining weeks of 9th, 16th, 23rd and 30th June were

highly significant, P <.0. 0O1.
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Eige 5. Food Preferinces Expressed as a Percentage of the
Faecal Pellizt Analysis.

The histogrim represents the proportions of the food

eaten by the goatis and the sheep on Kielderhead ioor,
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vi) Behaviour

From this study iit would appear that feral goats are as shy
and wary an any wild animal and their reactions to external stimull
just as sensitive. Tihie goats have been found to have acute senses

of sight, smell and hearing,
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a) Sicht

On many o¢casions it was found that goats would sight the
observer at about 1 Kme. distance. They would continue to feed or
runinate without however taking their eye off the approaching
observer, and would allow the observer to approach within 300 metres
without taking flighty but keeping the observer under constant
surveillance. If the .observer were lost to view for a moment they
would show a certain agitation and try to reach a point from where
the intruder could be seen. Approached a little closer they would
wait until the observer dropped from sight again when they themselves
would take the opportunity of dissppearing. Fraser Darling ( 1937a)

reports the same reactions.

If in the course of a stalk the goats are approached by the
observer in the prone position and he is then seen the goats will
approach closer to see what this strange €reature is. This sense of
curiosity would be their undoing if they were being poached. Pfeffer

( 1967 ) records the same sense of curiosity in mouflon.

Ovis ammon,



b) Smell

If one has successfully stslked geats and is lying concealed
within a distance of 100 metres and the wind changes direqtién go
blow towards the goats one may see thes 11ft their heads, sniff the
airland immediately take flight. This sudden smell of a human being
causes more instant alarm than the sudden view of an approéching
observer. If the wind is blowing strongly and noisily it is possible
to spproach to within two or three metres of an individual goat before
it will become aware of one’s presence when it will expel air sharply
through the nostzils making a snorting, whistling call which appears
to alam the whole herd. Either this sound does not carry very far
or it is only made when danger is very close as it is only heard in
the course of such close stalks or when an animal is inadvertently
discovered under a peat hagg before the observer is aware of its

presence,

The goats themseliyes have a strong smell easily sensed by a

human nose. The billies smell especially strongly.

On three occasions when ohservation was carried on until it was
too dark %o see the goats, they were continuing te feed until sight
was lost of them. I% iis probable that the smell of vegetation plqys
some part in their continued feeding after dark. Ashby ( 1972 ) hes

reviewed the.problems pf sleeping and grazing in suminants after dark.

The nanny while being suckled stands with her head turned to the
kid sniffing its perineal region while at the same time the kid briskly
waves its tail. It would seem from this that a sense of smell plays a

part in the identification of her kid.

On no occasion were adults seen to sniff each other until 23 rd
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August when Skull and George spent the whole observation period

sniffing at the genital areas of the nannies ( Sec. 3. iv. ).

S
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¢) Hearing

Goats have a gooil sense of hearing. On many occasions while
observing goats they were seen %o become aware of the presence of
a shepherd and his dogs on the moor before the observer had heard
his calls or whistles to his dogs. These sounds always sent the
goats into the nearesi hagg and along its line until they were
gone completsly from that part of the moor. Their use of haggs as
lines of escape often made it extremely difficult to see where

they went.

The goats of Kielderhead Moor appeared able to discriminate
dangerous sounds from non-dangerous sounds to which they had become
habituated. On perhaps 10 occasions on every day aircraft of the
R. A. F. would skim low over the moor travelling from North to South.
The sudden roar of théir jets almost invariably startled the observer
without appearing to disturb the goats at all. Similarly Army
helicopters from Otterburn often flew low over the moor without
causing the least sign of apprehension, yet on the visit to Roan Fell
a single helicopter flew over and caused an immediate stampede of the
goats being watched at that moment. Not being so near the Army camp -
at Otterburn they are perhaps not so used to helicopters and they did
not appear to be in the direct flight path of R. A, F. training flights

as Kielderhead always appeared to be.

The distant booms and crumps from the Army range caused no concern
neither did thunder directly overhead during a heavy stom in June yet
the first crackle of firing from tﬁe grouse butts below the High
Countess put to flight goats being watched at the head of the Bateinghope
Burn. It is of interest in this respect that Riney and Caughley ( 1952 )
advocate the use of low powered rifles fitted with silencers fo control

the herds of goats in New Zealand so that the disturbance of the rest
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of the herd can be kept at a minimum. They found shooting with

high powered rifles caused the goat herds to become excessively

wary.
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d) Activity

The feral goat is a herbivore which spends the greater part of
the day feeding, and in the intervals when it is not it is usually
lying down ruminatinc. Some animals occasionally spend part of the
ruminating period standing but it would spend at least scme of the
time lying down. Go&gts were not seen to sleep zlthough on three
occasions they were found to have moved very little during the

v

period of total darkness.




Numbers of animals ruminating in hourly periods in a) the Cﬁattlehoge and b) Bateinghope Herdss
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Table 3 indicates the total numbers of goats observed ruminating
during hourly periods in any one week. The lower numbers for Bateinghope
( Table 3b ) do not netessarily mean that this heid spent less time
cudding than Chattlehope. It was just more difficult to observe as
many animals at one tinie with this herd even when they were up together
in one group and not broken up. The convex nature of the shoulders of
ground between the Batdinghope Burn, Cross Cleugh and Cocmsdon Burn where
the animals spent a corisiderable part of their time only gave the observer

a severely circumscribed field of view.

No animals were ever seen ruminating in the morning before 1100
houts., However less time was spent with animals under observation in
this morning period as it was often spent in searches for the goats
which could not always be found easily. Again no animals were observed
to ruminate between 2000 hours and the fall of darkness. All the animals
which were observed in these two periods of early morning and late évening

grazed steadily for the whole time.

The Chattlehope hérd cudded in two periods, between 1100 and 1400
hoiirs and between 1600 hours and 2000 hours. They often but not always
spent the first ruminating periéd in the flow just below and to the NE
of Yool Meath having spent the morning grazing and travelling in that
direction. The later ruminating period would often be spent above the
Spout. There is an increase in the numbers of Chattlehope goats cudding
in the earlier 11-12 périod in June ( Table 3 ) which can perhaps be

explained by the lengthening day and the earlier dawn.at this time of year.

The Bateinghope hérd cudded over a longer period and some animals
c¢ould sometimes be seen cudding between 1400 and 1600 hours a period
when only one animal ﬁ-om Chattlehope was observed ruminating. However
the Bateinghope herd peak cudding times were similar to the Chattlehope's
falling between 1100 arid 1400 hours and between 1600 and 2000 hours. The
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Bateinghopé herd alwayis wandered wider ithan the Chattlehope herd and
showed less faithfulnei;s $0 a favoured area to ruminate although probably
larger numbers of goats were counted ruminating at the head of the
Cocmsdon Burn on the nirthern slope;, which again faced NE as did the

flow below Wool Meath, than any where else on the Bateinghope hirsel.

Greater numbers ofi goats were observed grazing than in any other
activity. There is a ﬂifference in the way sheep graze and the way
goats graze. Goats cover considerably more ground in a period of grazing
than do sheep which feéd steadily away at a patch of vegetation before
moving slightly to graie another. Goats take one bite and then move a
pace or two before taking another bite. This is particularly noticeable
in the winter when the billy herds watclied feeding used to move at a
fast walk across the mgior taking a bite here and there as they went.

The nannies at this time did not move far but again they moved between
bites. On those occasions ( Sec. 3. vi. b.) when cbservations were
carried on until it was: too dark to see the goats they were continuing
to feed until sight was lost of them. However on these occasions the
animals were picked up at first light in the same spot where they had
been left a few hours carlier which suggests they had not fed long but
had rested and rdminated for the greater part of the dark hours. Whether
they are able to rest all the hours of darkness during the winter is not
knovmn. It would seem unlikely that they ﬁould be able to eat sufficient
food during the short day=-light hours. Sheep make and follow paths in
single file. No gbats!ﬂere ever seen following a path. They moved on

a broad front.

Kielderhead Mooxr has no suitable plants for browsing except for
the few birches in the cleugh leading to White Kielder. No animal was
ever seen eating this although they were only observed to go there when
they had been disturbead from the flow below Limestone Knowe. Goats at

the College were observed to take a leaf or two from the hazel trees
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which they passed thrcough on their way up hill from the College Burn

after drinking.

Kielderhead Moor is a wet place. No goat would have to walk far

to drink, and no particular drinking places were observed..

In spite of the fact that the goats are extremely shaggy and

could be expected to carry many ectoparasites, little time seemed to

be spent in grooming. The goats appeared to have no difficulty in
reaching any part of their body to scratch. They scratched the forward
pait of their bedy witlh their hind hooves and the rear part with their
horns ( Fige 6 )« Fliits and midges were never a problem at any time
during the summer, posiibly because the weather was cool, wet.and above
all extremely windy. lie Tabanids were seen on the moor during the

course of the study.
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Figs 6. The Ageing of Feral Goats by an Examinaticn

of their Hdrn Rings,

The photogfiaph shows a billy scratching its back with
its horns. The two. anmual rings which indicate the

animal is iih its thizd year can be seen clearly.
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e) lhe Social Systems.
Zuckherman ( 1932 ) has suggested that sociality has its roots in
the physiological and psychological processes of reproduction. This
is an aspect of goat ecology on which Rudge { pers. comme. )} is working
in New Zealand wh’_ere they breed throughout the year and there is,
consequer-itly, no clear distinction between male groups and female groups

alternating with a defined rut, as there is on Kielderhead Moor.

From Christmas when the study started until the énd of March when
the kids are born the nannies remain solitary or in company with their
kids of the previous season on the broken, rocky ground which surrounds
the moor ( Fige 1. J. It is to this type of ground that the summer
herds go if they are persistently disturbed, here they bunch closely
together and face round to the intruder. Dogs which have faced them
before have to be encihuraged to spproach them again and the goats are

perfectly capable of lkeeping tham off with their horns.

Once the nannies have given birth to their kids they leave the
small, sheltered area in which they hawve spent the winter and go up to
the high moor. The basi¢ structure of the herd is the maternal
relationship between 'the nanny, her kid from the previous season and
the new born kid. This is commonly seen in many herbivorous ungulates
( Morton and Cheatum '1946, Fraser Darling 1950, Verheyen 1935,

Burkhart 1958, Player and Feely 1960, Kiley = Worthington 1965, and
Pfeffer 1967 ). This: basic unit of the family group is the basis of the
hefting system practised on hill pastures in this country which has its
origin in the need of the lamb to folleow its mother ( Hunter 1964 e

This basic¢ structure was maintained throughout the winter.

By the end of iMarch two distinct femzle herds were present on
Kielderhead Moor. - Each herd had one adult male with it in addition to

any yearling male$ which were present. This hexrd structure was retained
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all through the summex until 23rd August when as described in Sec¢.3.iv

both herds came togetlier at the beginning of the period of the rut.

tlale herds were maintained from the beginning of the study at
Christmas sll through the winter. There were twe herds of five and
six ( Table 5 ). They maintained sepdrate ranges ( Fig. 3. ) through
the winter. Except for the two billies Robin and Skull, which remained
with the female herds during the summer it 1s not known what happened
to the male herds in the summer, as they dissppeared from the moor after
Easter. Two, Bill and Ben, returned later and spent the summer in a
loose assoc¢iation with the Bateinghope female herd. They were often
away for several days af ahime and on one occasion Skull, the Bateinghope
billy accompanied them during one of these journeys afield { Sec. 3. iii ).
On visits tc Roan Fell a group of 2 mature males and 6 young males were
seen away from the three female groups one of which had no billy with it
( Teble 8 ) and to the Coliege two billiés were seen away from the
nannies ( Table 9 }. it is thought that the group of females at the
College was an assembliage of femals héids as they were observed coming
away from drinking togather at the College Burn. The herd of mature
billies ( Sec. 3. iv ) which appeared on Limestone Knowe on the 23rd
August had not been obierved before in the course of the study but there
is no reason to doubt ‘that they had been together all summer as those
people who observe goalls in the course of their daily activities such
as foresters, shepherdis and members of the hunt all speak of wandering
billies, and, during the peried of the rut of single, vagabond billies
which they all refer to as having been"banished” from the herd. In my
walk along the Border [ was not fortunate enough to come across billies
far away from the main herds ( Fig. 2 ), but the herd at Bewcastle had

no billy and none cculd be found although kids were present ( Table 7 ).

From this informaition it seems that the social structure of the
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goats of Kielderhead Moor could be represented as in Fig. 7.

The social tendency of the goats which results in a group
cchesion and the formation of herds would appear to he expressed in
an allelo-mimetic reation, the imitative behaviour of a strong
following reaction. If a goat walked purposefully away others were
seen to lift their heiads and fellow. Only in case of alarm was any
sound mades No contact was maintained by bleating, the way it is in
sheep, extept on thosir occasions when a kid lost its mother or a nanny
was looking for her xid ( Secs 3. if. }e The social signal would
appear to be that animals walking purposefully away lift their tails
exposing the perineal sking which in most animals was pink. In some
cases defaecation took place during the first few steps. The imitative
behaviour of the follcwing animals would result in group synchrony.
Greup synchrony: could be seen well in the numbers Gf animals ruminating

at the same time { Table 3 )o

Scott and Stewart ( 1946 ) found no correlation between dominance
and leadership in a study of a flock of goats and none was observed in
this study. If vhen Eill and Ben were disturbed by the observer and in
their hurry to escape Ben came too near Bill, Bill would turn and give
Ben a severe blew in the ribs with his horns. This was never seen to be
returneds Similarly some nannies would cdo this if in the general melee
of an escape ancther ‘animal crowded them. If @ nanny were disturbed by
the play of znother ngnny's kid she would lower her neck in threat at
the offending kid which was always seéen to desist from what it had been
doing. Kids would play sometimes by zearing up and elashing their horns
together for up to ten minutes at a time without either animal appearing
to attempt to gain advantage of the other. During the winter when the
billy herds were being searched for, conditions of visibility were
usually bad and attention was often drawn to the hexds by the considerable

amcunt of time the young immature billies spent in rearing up and
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clashing their horns together, again without zppearing to attempt to
gain an advantage over each other. No mature billies were ever seen

to indulge in this head clashing although if when disturbed by the
observer the herd rished away and other animals crowded them they

would stop and give the offending animal a blow in the ribs. It is
possible that during these bouts of horn clashing both as kids and as
immature billies a social heirarchy is established. No nannies were
seen rearing and clashing horns although this of course does not mean that
they never do it. Dominant énimals vere considered to be those animals
which were seen to strike another in the ribs with their horns without
the blow being returned. Leadership was not apparent in any animal
except perhaps in Nancy who always led the rush to safety from below
Limestone Knowe ( Set. 3. iii. ). Fraser Darling ( 1937a ) states

that the billies lead the way and the nannies send their kids in front
of thems. This was net found to be the case in this study but the
differences may be caused by the differences in the type of ground on

which they were ohserved in the two studies.



Fig. 7. The Social Stricture of the Goats Between

Janugz and Sgl_atenber.

On Kielderhead ioor male herds are separate from the female
herds until the pre ruit period. Female herds form after the
birth of the kids in March and are accompanied by a single

herd billy.
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vii) Population.

Goats are present along the high ground of the Scottish
Borders. ( Fig. 2 ). Herds have been found at College Burn,
Hindhope Law, Kieldexhead Moor ( the study area ), Bewcastle Fell
and Roan Fell. There are possibly other groups of animals on scme
of the other high hills of the area but they were not discovered
during this study. Herds of billies may be found at any time
anywhere along the Borders and solitary vagabond billies may be
seen during the time of the rut. ( Sec. 3. vi.e. ) In the course
of this short study the only strange herd of billies observed was

the herd which Joined the Kielderhead goats on the 23rd August.

Goats are also to be found along the high ground of the
counties of Dumfries and Kirkudbright to the west but no attempt
was made to locate and count any of these herds in the limited

time available for this study.

Two distinct types of scenery are to be found along the high
ground of the Borders; a) the rounded grassy knowes of the igneous
compiex found in the Cheviots on the Lower Old Red Sandstone and
found en the intensely folded Hawick Rocks of the Silurian and
b) the high, heather covered plateaux of the Carboniferous ( Fig. 1 ).
The College and Hindhope are grassy knowes on lavas., Roan Fell is a
similar grassy knowe but on greywacke and shale. Bewcastle and the
study area of Kielderhead Moor are of the second type, a high
tableland of blanket peat overlying sandstones. There are obvious
differences of nutritional levels in these areas. ©On the knowes of
Rean Fell, Hindhope &nd the Collége the Cheﬁiot sheep are reared
whilst on the peat cuvered grounds the hardier and smaller cross
Swaledale Scotch Blackfaces are preferred. The nannies in the herds
on the grassy areas cppear larger than the nannies from the peat

covered areas. The nannies from Roan Fell, ( Table9 ), Hindhope




-69-
and the Cellege observed in this study are taller, legglier and carry less

hair than the small, shaggy females from Bewcastle and Kielderhead.

Iable 43_ The size of female geat herds in summer.

Chattlehope i
Bateinghope .20
Bewcastle 10

Roan Fell 9% 17+ 6
College 2604
Hindhope 142 4

* Famale herds with a single billy present.
## It is pessible that the group at the College were a combination of herds
as they were observed going back uphill from drinking. Three billies

were present.

Thefreare no obvious differences in billles from any of the areas.
Once the billies are mature animals they are all very similar in their
size and the amount of hair they carry. ©On Roan Fell a number of twins were
successfully reared this year. (Table 9 ). The College herd also has some
twins ( Table 10 ). Mr. G. Laing informs me that on Rcaﬁ Fell some female
kids come into season in their first October. If they become pregnant
however he finds thet they die during their first winter. (Domestic sheep
come into season on the areas where the goats live in their first Autumn
but these hoggets are ndrmally prevented by their shepherds from breeding
until they are in their second year. ) In none of the other herds on the
Borders do kids come into season in their first Autumn ( T. Elliet,
Hindhope and Mrs. G. Elliot, College pers. comm. ). As the herds at the
College and on Roan Fell are culled in some years their differences in
levels of fecundity, feitility and age of recruitment to the breeding
population are possibly not selely caused by the differences in

nutritional levels on the moors and knowes.
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Tabie 5. Populaticn of Kielderhead Moor, January 1972.

Chaiitlehopne Bateinghope Totals
llature msles 1 2 3
Young males 4 4 8
Ferales 6 M 17
Yearlings -3 4 7
Totals 9 21 3%

Tabie 6. Population of Kielderhead Moor, July 1972,

tlature males 1 3 4
Young males 0 o 0
Females 5 8 13
Yearlings 2¢ 3b 5
Kids < b _

Totals k] 20 31

a The additional wature male in the Bateinghope herd was not an
animal from elsewhere. It was Ben { Table 1 }s onz of the ycung
males of this herd whiich could now be considered a fully mature
Males

b Twe of the yearlings became identifiable as nannies. The third
grew a tufty fringe on its forehead after the moult identifying it
as a billy ( George of Table 1 ).

¢ Identified as nannies.



Table 7. Population of Kielderhead Moor, late Auqust 1972,

lmalgamated herd on  Solitary nanny above  Totals

limestone Knowe. White Kielder
Mature males 10° o 10
Young males 1 o 1
Females 16° 1¢ 17
Kids 9 0 9
Totals 36 1 37

a The total of ten mature males is composed of Robin and Skull, the

two herd billies and eight strange billies. Biil and Ben had left

the moor. ( Table 1 ind Sec. 3 iv. )

b The females' totals include two femaie yearlings from Chattlehope

and two female yearlings from Bateinghope which are indistinguishable ‘
from the adult nannie¢s at this stage.

¢ The single nanny is Naney ( Table 1 and Sec. 3 iv ).

Table 8. Population of Bewcastle Fell, July 1972,

«ature males 0
Young males 0
Females 6
Yearlinys o?
Kids 4
Totals ’ 10

These animals were ini one group on Christianbury Crag.
a It is not known if any of the animals listed under females were
vearlings.

No billies or other groups of animals were found.
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Table 9. Population of Roan Fell, July 1972.
Herd 1 Herd 2 |Herd 3  Herd 4 Totals

Mature males 2 1 1 0 4
Young males® 6 o 0 0 6
Females® ) 7 6 2 15
Yearlings® ) 0 ) 0 0
Kids O._ M1 1o 4 25
Totals 8 9 17 6 50

8 Presumably some of the nannies and young males were

yearlings but by July it is too difficult to be certain.

Table 10. Population of College Burn, July 1972,

Mature males 3

Young males

Females 23
Yearlings

Kids

Totals 26

This herd proved impissible to count fully in the time available.
The cover provided by the gorse Ulex suropaeus L. along the banis
of the burn, the hazel Corylus avellana L. on the lower slopes and
the bracken Pteridium aguiiinum ( L. )} Kuhn higher up made counts

of kids totally unreliable.
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Table 11. Population of Hindhope Law, July 1972,

Mature males 4 o) 4
Young males D 0 0
Females 5 4 9
Yearlingsa t ¢ 1
Kids . . .0 4
Totals 14 4 18

a Yearlings are difficult to recognise in July, but one female
%id was born to this herd in 197%, none in 1970 and three in

1969 { T. Glliot, purs. comm. ) The moxtality was not known.

Table 12, Weights of Goats caught on Roan Fell, 6 / wvii / 72,

Nanny 51.8 Kg. Nanny 45.4 Kg.
her two kids te her two kidsie

male 17.7 Kg. male 23.2 Kg.
female 15.4 Kg. female 21.3 Kg.

The first nanny showed eight notches on her horns whilst the second
showed 3ix { Pino 1952 ). An examination of their teeth by Mr. G. Laing
accustomed to ageing sheep by =n examination of the cruptioun and wear

of their teeth, suggested that this was a reasonable indication of

their age. Their teeth were also compared with the teeth of domestic
goats present on the farm. This second cheéck also suggested that

nine and seven was a reasonable indication of their ages. { Fige 6. )

b} Mortality

Enigration and wortality are difficult to distinguish. It is
difficult to ascribe the disappearance from a population of an animal
as death unless the bo&y is found. No dead adult animals were found
during the study although the whole moor was crisscrossed countless

times during the course of the study, both randcmly and on fixed
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compass lines in seaxrch and observation of the goats. The only
corpses seen were on the 21st March 1972 of a stillborn kid and
of the remains of an apparenily fresh born kid being fed on by

two ravens Coxwus corax L on the broken ground below Oh Me Edge.

On the 1st May 1972 a careful all day seawch produced six
kids in the Bateinghops herd. Demetur, the nanny which had been
observed giving birth to the twins { Sec. 3 ii}, one of which had
been stillborn did riot appear %o have a kid and none of the kids
was markad in the same way as the ene which was seen born. She
was never seen again with a kid. On the following day a similarly
careful count was made of the Chattlehope herds At the time they
had feur kids. One of these later disappeared. It is difficult
to be certain of the date but it was definitely not there by the

beginning of June. No traces of it were found.

The nanny which was absent from the Chattlehope herd { Tables 3
and 4 ) after the winter was not seen after 21st idarch 1972, She was
well marked and distinctive. Namud Jessie she was white with tan
merkings { a unique colour on this moor } and her right horn was
several inches shorter than the left ( Table 1 }. All through the

winter she could be fcund on the Castle ( Fig. 3 ).

Three nannies disappecred frcm the Bateinghupe hexrd before the
middie of #May. It is difficult to be certain when they went, they
were not distinctively marked and had not been individually

distinguished.

Cf the four bkillies present on Klelderhead Moor during the
winter only four havie been seen since 21st March 1972, But two of

these Bill and Ben disappeared for a while, rsturning to the
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Bateinghope herd on 18th iMay 1972 afier an absence of nearly
eight weeks. They would appear o have gone right away from the
moor during this ti{me. This pair occasionally wandered away fyom
the herd throughout the rest of the summer for sewveral days at a
time and on one occasion were accompanied by Skull ( the Bateinghope
herd billy ) for three days, the only occasion Skull was not with
the nannies all summer, but on these occasions they cgg}_;d always
be found ov;er the tep of Carter Fell or on the further northern slope

of the Fell ( Fig. 4 and Sec. 3. iii).

Two yearlings, on€¢ from each herd, disasppeared at the same time.
They were both young billies judging by the tufty fringe they were

beginning to grow.

A report in the Evening Chixrénicle of 6th March 1972 suggested
that goats were to be taken from tertain unspecified Border herds
and taken to Game Parks ™in the interest of conservation™. In the
event it transpired that three were sent to Lowther Wildlife Park from
the College Burn herd f{ Mrs. G. Elliot pers. comm. ) of which twe
have survived, and one, a mature billy, was sent to Hindhope. It is
still there and includeil in table 11. If one considers all disappearances
from the population as ieaths and assumes no further deaths in the
autumn of 1972 one ¢an ixpress the population counts in tables S and 6

in terms of an adult goiit's further expectation of life by the formula

2 » m
2%xm
Schifferli 1948, Lack 9954 ).

where = = the proportien of ;dult :annual mortality ( Lack and




a7b=

Table 43: The Adult Goat's Further Expectation of Life at

Kieldertiead Mooz,

Chatilehope : Bateinghopa Combined
Males 048 years 1:5 years 1.0 years
Females 5.5 years 3.1 years 3.7 years

It is by no means certain however that all disappearances
from the population represent deaths: It would seem from the
evidence of the appearance of the eight billies at the end of
August; the return of Bill and Ben after an absence of eight weeks
in the spring and their disappearance at the end of August; and the
reports of wandering herds of billies from local people in a position
to see them that it is perhaps unlikely that all the missing billies
had died. The nannies are however much more likely to remain statics
There have been no (lisappearances of nannies followed by reappearances
and there are no reports of strange herds of nannies seen anywhere
on the Border: For these reasons the estimates of further exﬁectation
of life in table 13 would seem reascnable for the females but be an

underestimate for the males.

¢) Fecundity; Fertility and Recruitment.
In the study of population dynamics it is useful to distinguish

fecundity; fertility and recruitment to the adult breeding population.

Fecundity may he considered as egg production, or in mammals as
the production of fertilised ovai Without sacrificing the nannies

after the rut this is an impossihle statistic to achieve directly.

Althoughfgome ova may be lost after fertilisation and implantation

an indirect attempt to estimate this figure may be made by a wvisual
examination of the nannies in winter for pregmancy. ( Although shaggy
animals, nannies which are not pregnant have a hollow appearance along

the spine between the ribs and the pelvis. Pregnant nannies appear
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swollen in this position by January. By February pregnant animals
appear swollen sided; often unevenly, when viewed from the rear as the
animal moves away from the observer. ) Where, as at Kielder twins are
rare, this gives an estimate of the number of kids born to the nannies.
From this their natality rate may be calculated which, falt'hough not

the same thing as there is the possibility of abortion during pregnancy,

gives an indication of their possibie rate of increase.

Of the three nimnies present at Chattlehdpe throughout the
winter three had yeurlings with them. The{ether three cculd have
lost their 1971 kidi or not had one that year. Only one, Jessie,
did not look pitegnarit throughout the winter. Her ragged horn gave
her an 2ppearance of being old but she was an extremely wary beast
and always managed to frustrate attempts to get close enough to age
her by counting her horn notches. It may be assumed that she.was
post reproductive. From these six nannies five kids were born, the
one whose remains were eaten by the ravens and the four counted on
2nd May 1972, The Chattlehope group therefore had a natality rate per

individual nar,'f‘, of 0.83.

Of the eleven nannies present at Bateinbhope throughout the
winter four had yearlings with them and appeared pregnant. Of the
rest only Nanecy, the very large grey nanny which was alwzys found to
the east of an& beloir Limestone Knowe, did not look to be in kide The
rest appeared to be pregnant. The remaining ten nennies cculd be
expected to have eleven kids ( including the nanny Demeter which gave
birth to the twins )» Thyee 6f these nannies diis_-appeai-ed before
they were found with kidss leaving seven animals which had eight kids
( the six counted on 1st May 1972 and the twins ). The Bateinghope
group therefore had o natality rate per unit time per individual
nanny of 0.73. The combined Kielderhead Moor herd of 17 nannies

could have been expe:ted to have 16 kids. In the event they had
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13 kids, an ebserved natality rate of 0.76.

Fertility may be considered as the number of wiable young
successfully produceila In mammals there may be a heavy infant
mortality soon after birth. In this study the number of viable
young produced is considered as the rumber of kilds still alive at
three months, the age when suckiing in daylight stopped. The
fertility rate / yeas / individual nanny at Chattlehope where three
of the five kids from six nannies survived was 0.5 and at Bateinghope
where six of the eight kids from 11 nannies survived was 0.54. From
the combined hexrd of 17 nannies which gave birth to thirteen kids
nine kids survived to this age, a fertility rate of 0.53.

Recruitment ‘15 the additioral i-nt:rénent to the breeding population.
This includes ‘an e;ansmt of immigration and emigration, the extent
of which is becoming apparent on Kielderhead Moor with the influx
of eight strange billies and the disappearance of the winter billy
herds and the two billies { Sec. 3. iv and Table 7. ). There is
probably a sexual disparity in the age at which the sexes are recruited
to the breeding popul sition which could not be discovered until the full
ity which occurs after this study is ended. In September young
nannies of eighteen months are indistinguishable from adult nannies
and it is to be expected they will enter the breeding population at
this rut. Young billies are identifiable until about the fourth year
to judge by the notches on the horns. They are no doubt mature saxﬁal],v
well before this age but whether they are able to enter the breeding
population will not be known until the rut. Skull ignored the presence
of George when he was iinvestigating females on 23rd August. Whether
he would if a female hi3d been found to be receptive is not yet known,
Reports of foresters and shepherds suggest that herd billies banish
other billies from the herd at the rut. If this is so young hillies

are unlikely to enter itthe breeding population before they are fully




mature animals. This cannot be ascertained until a rutting season
has been waiched. However for the purposes of this study recruits to
the breeding population will be considered to be the yearlings born
in 1971 and still alive and present in the herd at the end of the
field work in September 1972. Immigration and emigration will not be

considereds

Five yearlings of the 1971 cohort were still present on the meor
at theend of the study. If 17 females was the total number of nannies
present in the herd in 1971 the recruitment rate / year / individual
nanny was 0.33 en Chaftlchopey, 0«27 on Bateinghope and 0.29 on the

whole moor. Of these five yearlings feur were nannies and one a billy.

Table 14, The Fecundity ( estimated ), MNatality, Fentility, and

Reexuitment to the Adiilt Breeding Populaticn on Kielderhead Moorg1972.

Ghattlehope Bateinchope  Combined

Fetundity 0.83 1.00 0.94
Natality 0.83 ©.73 0.76
Fertility 0.30 0.54 0.53
Recruitment 0.33 0.27 0.29

The statistics for the other herds along the Borders are unknown
but the figures f£frem Foan Fell are good enough £o allow the fertility
rate to be derived. There were 25 kids alive in July from 15 nannies
{ prosuming no loss of nannies from the number present at the beginning
of winter. HNo cuil had faken place that winter, G. Laing pers. comn. )
which gave a fexrtility rate of 1.67. Feor Hindhope they allow the
fertility rate of 0.1 and the retruitment rate of 0.11 to be

caleculated.
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4. Discussion

Goats have been present on the hills of Britain for so long that
they must have survived there even when wolves Canis lupus L. were
present in this countxy and it is of interest that Mech { 1970 )
speaking of goats andl bighorn sheep says " they are apparently better
equipped to escape the wolves than the forest game species.” Crook
{ 1969 ) reports the goats of Snowonia returning te higher ground
when they are disturkted. There, the broken, rocky ground is at 2
higher alfitude than the feeding areas. On Kielderhead Moor the
reverse is true and it would seem that it is this broken, rocky nature
of the ground which is important in the defensive situation. This is
a pessible explanation for the preference shown by the nanny goats
for such ground during the winter when they are pregnant and therefore
more than usually wvulherable to any possible predagor. An explanation
is necessary to explain why they 1imit their feeding range to such a
circumscribed area during the viorst time of year climatologically.
Even in such a rocky area as Black Cleugh or the head of the Bateinghope
Burn the two or three nannies present there ( Fig. 3 ) would bunch up

and present a united front to any disturbance.

The habit of leaving the kid in a hiding place ( Sec. 3. ii ) for

considerable periods iafter the first three or four days of life seems

at first of doubtful survival value but it can perhaps be best explained
by the necessity forsthe nanny ¢o build up her rescurées after the long
winter. In the first few days of the kid's life when it is suckled
fregquently ( Sec. 3. ii. ) the nanny does not move far but once the
suckling periods are {tore broadly spaced it is advantageous for the
nanny to be able to ringe widely and as long as there is an adequate

and safe hifling place for the kid it is better resting between feeds
than trotting long distances after its mother. The ewe's different

method of grazing { Scce 3. vi. d. ) whereby she only moves a short
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disktance makes it unnecessary for her to hide her lamb. The common
predator of the moor is the fox Vulpes wulpes L. The Forestry
Commission employs rangers among whose duties are the controli of
foxes. On Kielderhead Moor and in the forest below 40 foxes are
killed in most years ( T. Bishopson pers. comm. ). During the summer
a pair of foxes were often seen between the High Countess and the
Girdle. They succesisfully reared a litter of cubs. It is not known
how much damage, if any, foxes do to goats. No goat or sheep remeins
were seen in the prey remains which collected outside their earth.
During kidding and while the kid was #two or three days old it would
seem possible that foxes could be a danger, ut it is in this period

of the firet few days of its life that the kid stays with its mother.

There is a simillarity abeut the size of the female hexds,
especially if the College figure is ignored, for the reason stated in
Table 4, which suggests there is an optimum size to a herd. All the
smaller herds are wi{hout a herd billy, which suggests that the
smaller herds compesed of nannies and kids have budded off from a
parent herd 2s numbers have increased with the arrival of the new kids.
The majority of the summer fema2le herds were larger than the two winter
billy herds which is perhaps an indication of the befter feeding
available during the summer months. The differences in behaviour
observed between the herds of Chattlehope and Bateinghope ( Sec. 3. iii. )
could be explained by the nature of the ground en which they ranged.
The Chattlehope herd were usually in a saucer of ground where it was
easy for each animal to keep each other in sight. This herd never
splintered into smaller groups and usually they were seen to ruminate
together, The Bateinghope herd ranged over ground which was cut into
shoulders by the dissection of the burns and cleughs. Vision was
often circumscribed and this herd often splintered and animals were
to be seen cudding on their own. It is suggested that the size of

herds of animals of éither sex is a function of the availability of
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fooqénd the nature off the ground as it affects the distance over

which the animals cain see each others.

Wynne - Edwards ( 1962 ) suggests that grouping is epideictic
behaﬁiour. important in population regulation and this is a possible
explanation of the amalgamatibn of the herds on Limestone Knowe into
a herd of 37 ( Table 5 ), a herd much larger than any other seen
along the Borders, at the end of August and before the actual rut
begins. This large grouping could be expected to make severe inroads
on the grazing available on a limited area. It is of interest that
this large assembly took place on the one part ¢f the Bateinghope
hirsel which allows an extended view in all directions. The saucer
between the Spout, the Girdle and Wool Meath would have offered an
area of ground with a similar field of view but it is possible that
the smaller Chattlehope herd was attracted to the larger herd. The
saucer above the Spout had alsc been more extensively grazed during
the course of the sumner ( Fig. 4 ). The area of Limestone Knowe had

been little used all ‘through the summer ( Fig. 4 ).

From fig. 7 it can be seen that the billies which left Kielderhead
Woor at the end of the winter were not the same animals which joined
the amalgamated herd 3t the end of the summer. Incursions of uniknown
billies have been rephited from Snowdonia in intensively watched herds
( Milner et al, 1962 ). The two Bateinghope billies Bill and Ben have
also left the moor by the end of summer. There would seem to be
considerable genetic potential in a system, where, although the nannies
remained faithful to i range, ( familiarity would give them an
advantage over any pridator ), strange billies came in at the time
of the rut. It is 6f interest that billies from any of the herds observed
on the Borders ( Fige 2 )} are remarkably alike in size and conformation
whereas it would be pussible to state which herd most nannies came from

as their appearance varies considerably frem one area to the next
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suggesting that they reflect the differences in the environment
between one srea and another ( Sec. 3. vii. ). For example the
nannies of Kielderhead Moor are smaller and shaggier than the nannies
of any other area. Fraser Darling ( 1937 a ) remarks on how quickly
domesti¢ goats reveri to the wild form of their area, but Geist ( 1960 )
found that the feral state had no apparent effect on the physical
type and body size oi goats in British Columbia. It will be
interesting te see in a few generations time the descendants of the
wild geats placed in the comparatively lush environment of Game Parks
if there are no further importations. In a study of home range
behaviour in hill sheep Hunter ( 1964 ) found that rams always mated
at random among the various hefts of ewes, yet found that there were
consistent differencds in the performsnces of lambs born on the
different heft{s whiclk if genetically determined could not be from
the male parentage and which persisted even when Feplacement ewes

were chosen from only the lambs which performed best.

The advent of the strange billies on 237d August would seem to
indicate the possibility at least that the herds along the Berxders
are an open system with male animals moving from one part of the
Bordex to another. In a walk along the Border there was much wire
but it was in a derelict condition and would cause no hindrance to the
free movement of a goat. However Forestry Cammission fences are not
derelict and vhile most of them are only a metre high on this part of
the Border;, a height which goats have hbeen seen to clear ( Sec. 2. iii ),
at least if sufficieniily pressed; one can only view with alam any
mrthér proliferation of wire along the high ground of the Borders as
it could be expected ito interfere with the free movement of these
animals. Greig { 1969 ) however states specifically, and publishes
a photograph in support of his contention, that even a low fence will
retain a. goat. This ils not the opinion of the farmers and shepherds.

T have spoken to in the course of this study. On the other hand the



84

wire surrounding the ffamn of Hindhope Law on whiah the Hindhope
goats are to be found is in good condition and about a metre and a
_half high. This would seem to be too high for goats to clear and

Mr. T. Elliot, the farmer, considers that the goats are restricted to
the area of his farm ky this wire and that it is impossible for any
other goat to get in. For this reason he imported a new billy this
year from his cousin Mr. G. Eiliot who farms the College. This billy

is included in the total in table 11.

This herd on Hindhope has the very low recruitment rate of 0.11
which is apparently sufficient for it to maintain its mumbers ( T.Elliot
pers. comm. ). The goats of Kielderhead Moor appear to be maintaining
their numbers, They were reported to be about 25 in 1967 ( J. Lockie
pers. cemm. ) and 23 iih 1969 ( Greig 1969 ). It is not known if these
are winter, summer or rutting figures as from this study there would
appear to be possible differences at these times of year. However
it seems certain that with a recruitment rate of .29 per individual
nanay per year they are maintaining their numbers and possibly even
increasing. After the severe winter of 1962 - 1963 the Kielderhead
Moor population was reduced to 9 animals ( T. Bishopson pers. comm. ),

a position from which it has recovered.

The herds on Rean Fell and the College are both culled in some
yvears. Unfortunately the recruitment rate to these hexds is unknown
but Roan Fell has the very high fertility rate of 1.67, three times as
high as it is on Kielderhead Moor and some of the female kids show the
interesting phencmenon of coming into season twelve months earlier than

the females in any of the other hexrds.,

Goats can be troublesome to a farmer. An individual was shot by a

shepherd for persistently breaking a stone dyke ( T. Elliot pers. comm. ).
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At the College the only source of water on all this naturally well
drained estate is the College Burn. Here the goats are difficult to
keep out of the lower fields, which are retained for hay’ during the
summer, on the goats' passage to and from the water. They have also
proved difficult to keep out of a new forestry plantation on the estate.
It is only on this estate where the goats are forced to come low enough
to clash with the farmer's natural interests, by the shortage of water
higher on the hills that this problem arises in such an acute form.

It is for this reason that the goats are culled in some &ears to keep
their numbers at about 30 ( Mrs. G. Elliot pers. coms. ). They are not
considered a problem ion Roan Fell but are cropped as a source of food
in some veais for the hounds kept at Twizlehope ( G. Laing pers. comm. ).

On neither farm are they culled ir every yvear.

Although the shemb of the Chattlchope and Bateinghope hirsels are
not on the moor durini) the winter and it could be said that there is
therefore no competition between the sheep and the goats, the goat must
obvicusly be eating food during the winter, which if not eaten, would have
been available to the sheep in the spring when they came up on to the
high moor. In the eaxly part of the summer the sheep and goats are
eating very similar picportions of the plants present on the moor.

Later en in the season there is a divergence with the sheep eating less
Calluna while the goats eat less Eriophorum but as the Trichophorum
becomes available both animals inélude this plant in their diet. However
it is the spring which is commonly the ¢ritical period in a pastoral
regime in climates such as are customary on hill grazing in this country.
Tt is then that the shepherd is looking for the carly bite. The winter
of 1971 = 1972 was not severe. If it had been it is doubtful if the
lover pastures would have stood up so well to the long period of the
winter under the constant grazing pressure of all the sheep even with
the supplemantary feeding the sheep received. The fact that there is

l1ittle apparent clash with the shepherding interests on Kielderhead




«86=

HMooxr is betause of the light stocking rate which Mr. W, Hedley the
farmer practices. This would seem to be the case¢ on all the Border
farms, visited in the course of this study, wheré there seems to be

a tradition of good shepherding with a careful husbanding of the

grazing, It is probalile that stocking rates have evolved over a long
period of time to suil, the severe winter conditions common along the high

ground of the Bordexs.

From this it would seem that the goats are still present on the
high hills of the Box<lers because the farmers are favourably disposed
towards them. ¥t is this fact which bodes well for their continued

success in a part of Eritain which they have occupied for so long.
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3. _Conclusion.

Mamy mammals live in dense cover and are so hidden that they are
difficult to observe. Some are so swift that they present almost
insuperable difficultiles in keeping them under any prolonged bbservation.
The feral goat would seem to be an idgﬁl animal for further study in a
habitat which it has ¢ccupied for so I;ng. and to which it has become

ecelogically so well adapted.

In a further study of the goats it would be interesting to establiéh
the degree of interchinge in the herds along the Borders. It would be
essential to capture and mark, probably with ear tags, animals from all
the herds. If coloured tags were used one colour could be allocated to
each herd enabling an observer to recognise in the field the area from
* which an animal had originated. Goats from the College, Roan Fell, and
Hindhope would be comparatively easily rounded up but the beasts from
Kielderhead Moor and the Bewcastle Fell animals on Christianbury Crag
would present difficulties which it would be essential to overcome.

It is possible that deer nets could be used to trap the animals and
prevent them getting on to rocks where it is impossible to deal with
them. As feral goats ishow annual marks on their horns, it would be
possible to construct life tables for the various herds. More study
of the problems posed loy fences to.the free movement of the animals
would be necessary than the limited time available for this study

allowed,

There seem to be itonsiderable differences in fertility in different
herds. It would be initeresting to discover in what way, if any, culling
affects the recruitment rate to each herd. With two herds cut of five
being culled an experimental approach to the problem would be possible

with the cocperation of Mr. G. Elliot and Mr. G. Laing.

The physical diffprences in the nannies suggest problems of
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nutrition in these animals which would repay further study.

'he further elucidation of the social structure and behaviour
of these animals would be considerably eased if all animals could
be satisfactorily mairked and watched over a longer period of time.
From this short study cne can see how well adapted their behaviour
is etologically. It would be worthwhile in a further study to look
for differences, if any, in the behaviour of the hexds living in

different areas and !n different habitais.
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6., Summary.

1. Nannies remain solitary, or in the compzny of their vearlings
through the winter. After the bizth of their kids in March two female.
herds are formed. Tio male herds present during the winter leave at
Easte-r except for a single billy from ech which remains as a herd billy
with each of the two female herds. Tuwo other billies return later in T
the summer and maintain a loose association with cne of the female
herds. The two female hexds maintzin separate ranges until the end
of August when they combine into one large herd. A strange herd of
billiés joined the ¢ombined herd at this time in a pre - rut assembly.

2, The obsexved winter and summer dispersion of the females

are described.

3. The population of feral goats on Kielderhead Moor is described.
The population is maintained with a recxuitment rate of 0.29 / nanny /

vear. FPemales have a further expectation of life of 3.7 years.

4, The population of herds present at the College, Hindhope,

Bewcastle Fell and Roan Fell are described.

5. The behavioui: of the geats is deseribed.

6. An investigation of the food consumption of the goats and
sheep present on the moor suggests that the main competition between
these animals is concentrated in the spring and early summer at a
time when it is sometimes most important for a fammer to find the

early bite for his sheepe.

7. The continued presence of the goats on the high ground along
the Borders would seam to depend on the fact that the farmers are

favourably disposed towards them. The possible proliferation of wire
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along the Borders could interfere with the free movement these
animals enjoy at the present and could present a threat to their

continued wellbeing. '
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9. APPENDIX.




Iable 15. Food Preferences Expressed as a Percentage of the

Faecal Pellet Analysis. Goats ( Combined figures

Chattlehops and Bateinghope. )

Hleeks ending
28/iv/ 72
5/ v/ 172
12/ v/72
9/ v/ 72
26/v/ 12
2/ /T2
9 /vi/ 72
16 /vi / 72
23/vi/ 72
0 /vi/ 72
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