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THE RHINOG GOATS:  
SOCIAL AND SPATIAL   ORGANISATION  
 
1. Introduction 
Feral goats are of interest to biologists, conservationists, tourists, farmers and social 
historians.    On the one hand they are a desirable feature of a varied countryside,  and 
on the other they are a threat, by virtue of their arbivourous habits,  to the future of 
certain valued habitats particularly woodland1.  As a farm animal which has lost its 
value within the upland agricultural scheme, the feral goat competes at times with hill 
sheep for forage (Bullock 1982). A satisfactory resolution of the conflict, whereby the 
goats might be conserved at innocuous levels, or in areas where they might be 
tolerated, demands that the manner in which they use their environment be 
understood.  This paper attempts to describe the movements and social habits of 
individual animals over the range available to them on the Rhinog hills between 1980 
and 1983, and to assess where goat activity is  concentrated. 
  
2. Methods 
Data were collected in two main ways: firstly by recording successive sightings of 
individually recognised animals, and secondly by recording details of all groups of 
goats seen.    The data collected for both individuals and groups consisted of date and 
location,  and in the case of groups,  their size and where possible their age and sex-
structure.    In both types of case, the location for each record was that where the 
individual or group was first seen on a particular day, thus minimising the effects of 
disturbance by the observer. 
 
The coat-patterns of individuals were recorded as photographs, the more distinctively 
marked individuals being chosen for study.    These are identified here by a ‘P’-
prefixed number.  In addition, numbered ear tags were fitted to recently born kids,  
and animals so identified are given here a 't' prefix to their tag number. Five area-
specific tag colours and photographs taken at time of tagging further assisted the 
identification of these animals in the frequent event of the tag number being 
unreadable under field conditions.  No tagged animal had lived beyond its third year 
during the study period. The relative uniformity of appearance of animals of this herd, 
its large size (the most accurate of the annual counts, which was made in 1983, 
revealed a minimum of 124 animals aged at least one year) and the rough broken 
nature of the terrain, all made for difficulties of study. 
 
For each group record the following additional information was recorded: from the 
1:25000 OS sheet, each record was assigned its appropriate height, slope and aspect, 
and each i-km. square (National Grid) of the range was assessed in the field according 
to tenths-cover of 11 vegetation categories (namely Deciduous Woodland, Calluna, 
bare rock, Eriophorum or Molinia bog, Pteridium, Agrostis-Festuca, Ulex, Juncus 
bog, Nardus, improved pasture and forestry plantation) thus allowing each record to 
be broadly classified according to vegetation type.  Since there was rarely any doubt 
as to what constituted a 'group' of goats, the group is used as a unit for the purpose of 
studying association preferences between the identifiable individuals occurring within 
                                                 
1 Rhinog is a Site of Special Scientific Interest under the Wildlife and Countryside Act 1981.  It 
contains a National Nature Reserve of the same name, which is noted for its heather fell, and an area of 
oceanic oak woodland of international importance.    The goats roam over most of the SSSI area and 
beyond. 



it.  Individuals occurring within the same group were considered to be associated.    
Description's of associative behaviour could be improved by a more rigorous 
definition of the 'group'  based on studies of group cohesion (using nearest-neighbour 
techniques) and how these might vary with location and season.  (Bullock 1982). 
 
3. Errors and Biases 
The range was sampled for goats as evenly as possible both in time and space. 
However, August periods were seriously under-sampled, while those of February and 
April together represent 41% of total group records because of increased activity at 
these times tagging and counting respectively.    The more prominent outcrops, and 
those treeless slopes visible from the valley road, were inevitably sampled more 
heavily than the areas of mountain fastness and leafy woodland.  Fig. 11 is likely to 
reflect, or even be a partial measure of this bias. 
 
The majority of records of individuals were obtained by coat-pattern recognition. The 
comparative uniformity of the Rhinog herd meant that untypically distinctive animals 
were often chosen for study or yielded, by virtue of their greater recognisability, more 
records. It could therefore be said that the individuals studied were a biased sample.    
Recognition by means of ear-tags of a more representative group of animals went 
some way to correct this possible bias as far as coat pattern was concerned, but these 
were all young or very young animals. 
 
4. Results 
4.1    Ranging habits of individuals 
Records of sightings of an individual on successive occasions over a two year period 
will provide a map of its ranging behaviour,  the quality of which will depend on the 
number of occasions on which the animal was sighted.    Fig. 1 shows the home 
ranges of a number of females known from at least six observations, these ranges 
being described by the 'minimum-area method' of Southwood (1978) in which only 
the outermost records are used to make a regular polygon with no re-entrant angles. 
Animals sighted on only a few occasions will have ranging maps so crude as to be 
worthless on their own, while the significance of a series of such maps for a large 
number of individuals is difficult to grasp. In order not to lose the data from 
infrequently recorded animals,  and in order to amalgamate,  for ease of apprehension, 
the data from animals occupying similar ranges (such as those shown in Fig. 1), 
association preferences between all known individuals were measured from the 
frequency with which the members of each possible pair were seen together in a 
group. Distinct patterns of association emerge by this process of cluster analysis  
(Table 1), which are recognised as usefully representing communal ranging behaviour 
in this type of animal: "The range of the whole home-range group is more extensive 
than that of any one of the individuals that comprise the group.    As there is some 
variation in the home ranges of (Soay) sheep within a group,  a useful representation 
of the group home range would be a map of the distribution of density of occurrences 
of all group members." (Grubb and Jewell 1966). The distinct associations of females 
emerging will be referred to as 'hefts'. 
 
Because, for a given amount of effort, the probability of an individual goat being 
recognised is inversely proportional to the size of the total population, the mean 
number of observations per individual in this large herd is small.    This has the 
consequence that the frequency with which any two individuals are seen together will 



also be small.  The present data are therefore thinly dispersed over a large number of 
possible pairs, whereas in similar studies  (e.g. Munton 1975) of smaller herds, the 
data are concentrated on fewer animals and therefore different strengths of association 
can be measured, and greater seasonal, age and sexual subtleties of association can be 
detected. 
 
If all identifiable animals in the present study are treated together then all possible 
pairs are associated, if not directly with each other as occasional or permanent 
partners, then by proxy through common associates.  The small number of 
observations for each pair leads to a meaningless chain of associations which can be 
disentangled only by arbitrary and therefore subjective criteria.  In order to make 
interpretation easier, data for the two sexes are analysed separately. Larger numbers 
of observations per individual would allow inter-sexual seasonal associations to be 
detected. Male animals in their first year are treated as females because of their  
attachment to the dam. 
 
In Table 1 the number of occasions on which the members of each possible pair of 
males were seen together is shown in the right hand triangular half of a matrix. In 
order to counteract the effects of seeing some animals more frequently than others, 
this data was normalised by the following method described by Munton (1975).   If rij 
is the number of times that goats i and j were seen together,  and if bk is the total 
number of times that goat k was seen,  then the level of association (S) between two 
goats is given as: 
 
 
 
                                            Sij  =         rij  
                                                           ____ 
                                                          bi + bj 

 
 
The normalised data are shown on the left hand side of the matrix.  This was also 
carried out for the data on females, but the matrix is large and has been omitted. 
 
Figs.  2 and 3 are link dendrograms produced from the normalised information 
contained in the matrices for each sex.    These show graphically which goats tend to 
be associated,  and the strength of their association.    Fig 2 shows that females and 
kids formed four entirely discrete associations or hefts.    The combined records of 
animals all belonging to each of these hefts are plotted as a map in Fig.  4, each heft 
being identified by a different symbol.    Where heft members were sighted more than 
once at the same place,  they are represented as a single record.    It can be seen that 
two of the hefts occupy exclusive ranges, while a third range is shared,  apparently in 
whole, by the other two hefts.    The home-ranges of these four hefts are named after 
the nearest farm holding,  namely 'Dinas'   (heft 1),   'Cwm Mawr'   (heft 2)  and 
'Dolbebin' (hefts 3 and 4).   Hefts 3 and 4 are from here on treated as a single 
association 3-4. 
 
It is shown in Fig. 3 that all males were linked to some degree,  so that were they to be 
plotted in the same manner as the females, no distinct groupings would emerge. By 
taking those groupings which separate  above a specified level of Similarity (S^. .08), 



distinct communal ranges can be discerned when their combined individual record are 
plotted (Fig 5). Male goats ranged more widely than females when their movements 
are measured as the means of a series of rectilinear distances moved between 
successive sightings. The seasonal and age-related characteristics of these movements 
are shown in Figs. 7 and 8,  the date and age at the time of the second of each 
successive pair of observations being taken. The patterns emerging require cautious 
interpretation as 'distance travelled'  data have skewed distributions not adequately 
described by their mean. Concomitant data on 'time elapsed between observations'  
also have a skewed distribution.  A Spearman's Rank Correlation test (Siegel 1956) on 
these paired variables for males shows them to be positively correlated.    The 
regression line is calculated and shown in Fig. 6.  Some of the variation in distances 
travelled between sightings of males is therefore partly attributable to the time interval 
between them which cannot be controlled.   The seasonal variation in the mean 
interval between sightings is also shown in Fig. 7 to allow visual compensation.    
Having had due regard for such statistical pitfalls, it is no less apparent that greatest 
movements are made by males between September and December when over six 
years old.    A selection of these movements are mapped in Fig. 9 and shown in 
relation to the heft ranges, described again by the Minimum Area method using the 
combined locations of the sightings of all heft members. 
 
Observations were made which were not consistent with the general inferences made 
here regarding ranging behaviour.   There is one example of an eight month old male 
(included by virtue of age with females), making a long distance movement similar in 
scale to those described for older males.    This movement is shown as two errant 
points marked by vertical arrows in Fig. 4, suggesting that male ranging behaviour 
can be influenced by sexual drives earlier in life than is otherwise indicated.   Two 
other observations of an unusually marked female well outside the normal range of 
her group (marked by horizontal arrows in Fig. 4) indicate either the behaviour of an 
untypical animal, or the tip of an iceberg of wider ranging patterns beyond the normal 
areas described. The disproportionate influence of a few deviant locations on 
Minimum Area range descriptions requires that discretion be used in their 
interpretation.   These two pairs of points have therefore been omitted from the 
analysis of female home ranges. 
 
4.2     Goat Distribution 
Goats were selective in their use of available range.    Groups tended to be larger in 
some areas than in others and would tend to be seen more frequently in some areas. 
This variation in goat occupation over the range is shown as the 'typical'  group size 
and as group sighting frequency in Figs.  10 and 11 respectively,  these being values 
from records within the 1/4-Km.  squares of the National Grid,    'Typical'  group size 
has an exact definition (Jarman 1974) necessitated by the fact that group size data do 
not have a normal distribution and are therefore inadequately summarised by their 
mean. The 'typical'  size of a series of groups is given as 
 
                                                nl

2 + n2
2 + n32 + n4

2 + …… ni
2 

 
Goats tended to concentrate in larger groups,  occupying higher ground,  in summer 
and autumn.    Fig.  12 shows the seasonal variation in  'typical'  and mean group size 
and Fig.  13 the mean monthly height above sea level of all group observations.    
Table 2 shows the seasonal' variation in the frequency of occupation of three habitat 



types,  and reveals a higher frequency on heath and rocky areas during the summer,  
and a correspondingly higher frequency in winter on more productive land. 
The sexes tended to occupy different areas of the range.    Groups which were 
composed predominantly of males occurred at higher levels than those composed 
mostly of females.    The range of the Dinas heft had no resident mature males to the 
best of knowledge.    The distribution of these single-sex groups is shown in Fig.  14, 
which conforms broadly with the male group ranges identified in Fig. 4.    As would 
be expected from a seasonal rut,  the frequency of single-sex groups is higher from 
late winter to summer than in the autumn (Table 3). 
 

4.3     Range quality and heft productivity 

The type of range which a heft occupies is likely to affect its productivity. There are 
various parameters of heft productivity. Those for which there are data available on 
Rhinog are a) goat biomass per unit area occupied by the heft, b) age-specific mean 
weight of individual heft members, and c) the fecundity of heft members. Kidding 
dates may be related to range quality. 

Table 4 shows the biomass per unit area of the three hefts as estimated from a)  a 
20.4Kg. median eviscerated weight of adult nannies (Brown and Lloyd 1981),  b) the 
number of 'adult' (>l year) nannies estimated in each heft during the 1983 April 
census,  and c)  the 'Minimum Area1  of each heft's range (Fig.  4).  The variation in 
these estimates are shown in relation to the variation in the proportions of the major 
components of range vegetation.  It appears that there is a positive relationship 
between heft biomass and the incidence on the range of better soils and sheltering 
woodland. 

Mean individual weights were compared between hefts by taking biometric 
data collected from individuals culled between 196S and 1982 at locations within the 
heft home ranges described here.   Data were too few for each year class to allow 
valid comparisons between them in the different hefts, but since there is evidence that 
the asymptote of the female growth curve occurs at around 5 years on Rhinog (Brown 
and Lloyd 1981) and elsewhere (Bullock 1982), then it is justifiable to combine the 
weight data for individuals aged five years or more.    The mean weight of females of 
this age class for hefts 1, 2 and 3-4 were, respectively,  22.4 Kg.  (49.7 lbs)  (n = 32), 
19.4 Kg. (43.2 lbs.)  (n =6) and 21.2 Kg.  (47 lbs.)  (n = 40).    This shows the 
expected trend of higher weights on better quality range but none of the differences 
were significant. 

There was no significant difference either, between the fecundity of hefts 1 and 3-4, 
as measured either by the frequency of pregnant females (n = 88) or by the frequency 
of twinned pregnancies (n = 75) in the culled sample (>/= 1-year individuals) referred 
to earlier. 
 
It is possible that kidding dates are influenced by the quality of the dam's range.    The 
birth dates of 56 kids caught between February and March of the years 1980-83 were 
estimated from a) the degree of eruption of incisiform teeth, b) body size and c)  the 
apparent development of motor-coordination.    The estimated mean birth dates for 
hefts 1,  2 and 3-4 respectively were 15 Feb  (n = 13),  24 Feb  (n = l4)  and 17 Feb (n 
= 29).    This is consistent with a hypothesis of earlier kidding on better quality range, 
but differences were not significant.  In February 1983  the difference in birth dates 



between heft 1 and the remainder of the herd was very marked, this being, from 
subjective impressions between 14 and 20 days. 
 
5. Discussion and Conclusions 
 
5.1    Goat behaviour 
The movements of a population of animals in space and time are to be understood in 
terms of a variety of social, biotic and environmental processes, and realistic models 
of the ranging behaviour of wild animals are still being developed.    Feral goats are 
influenced in the way they use their environment by i)  their preferences at different 
times for the company of individuals of particular age, sex and kin classes, ii)  
interactions with other large herbivores  (notably sheep),  iii) disturbance by predators 
and humans,  iv)  temporal,  age and sex-specific variation in food requirements v) 
preference for familiar ground and familiar partners, vi)  the spatial and seasonal 
vegetation mosaic and its dynamic responses to browsing and nutrient re location 
and vil)  climate, weather, microclimate and the availability of shelter.  This paper 
deals with the effects of these processes on the goat subjects; their relative  
contributions to the patterns observed are largely beyond its scope outside the 
Discussion. 
 
The individual females and kids which have been studied have been segregated into 
four distinct social groups or hefts.    Two hefts occupied exclusive ranges and two 
occupied a similar or identical range (Fig. 4).    Bullock (1981)  also described heavy 
range overlap for certain hefts in a herd in the Southern Uplands.    Social bonds in 
feral goats appear to form typically between matrilineally related kin, though bonds 
can probably also form between more distantly related female animals as a result of 
familiarity (Munton 1975).    ^he two female social groupings sharing the Dolbebin 
range are probably based on such kinship, but it is not possible to say whether the 
other two groupings,  each occupying an exclusive range,  are composed of animals of 
mixed lineage associating freely, or are two family groups each with its own home 
range. Groups of females were often to be seen along the north-western slopes of the 
Nantcol valley (shown hatched but not outlined in Fig. 9).    The social affinities of 
these animals were not determined.    I believe that they represent a further small heft,  
though they may rather be attached to one of the two Dolbebin hefts which would, as 
a consequence,  require a much revised range definition than that postulated in Fig. 4. 
Grubb and Jewell  (1966)  indicate that natural and artificial features of topography,  
and the patchy distribution of certain key vegetation communities can determine and 
maintain the ranges of hefts of Soay sheep.    Fences,  fields,  roads and a river 
separate the Rhinog goat hefts from each other, and an area occupied predominantly 
by males  (with different vegetational features?) separate the Dolbebin hefts from that 
of Cwm Mawr.    The biomass of goats supported by a range appears to be related to 
the quality of its vegetation (Table 4). 
 
No distinct social groupings of males were identified,  though there were loose 
associations partly occupying distinct ranges and partly overlapping female ones (Fig. 
5).    This effect can be explained by the seasonal sexual behaviour of the males and 
their apparently different habitat preferences at time of sexual quiescence. Not only 
did the males occupy somewhat different ranges from females, but these tended to be 
at higher levels  (Fig.  14).  Older males tended to move greater distances than 



females during autumn (Figs. 7 and 8) which allows free gene flow between all the 
social groups of females, thus integrating the whole herd genetically. 
 
The apparent ecological separation of the sexes, noted here outside the rutting season, 
has been observed in other herds and has been explained by the need of the  larger 
males for a greater volume of food while having at the same time, pound for pound,  a 
lower metabolic requirement than females (Bullock 1981).  This explanation is 
consistent with these observations of male groups occupying predominantly those 
habitats supporting greater plant biomass  (dwarf shrub communities at higher levels) 
but which is of low quality (Fig. 14). 
 
A short term study such as this cannot reveal either shifts in the core-areas of 
occupation of females within a wider traditional range, their ability to occupy entirely 
new areas, or to re-occupy areas entirely cleared of goats.    These are important 
considerations for the land manager, for whom this study will provide something of a 
base line. 
 
The effects of human disturbance are thought to be slight, and if they occur at all, are 
confined to a popular track near Cwm Bychan and to occasional banishment from 
improved land by owners.    Authorised culling is confined to the winter months, 
mainly in the vicinity of Dinas and Dolbebin (Brown and Lloyd   1981). 
 
5.2     Goat impact 
In April 1983, a count of goats over the total range revealed a minimum of 46 male 
'adults'   (>/= 1 year),  78 female adults and 39 kids, putting the actual adult 
population at somewhere between 124 and 150 animals. The observed sex ratio is 
probably representative. 
 
The concentrations of these animals as shown in Figs. 10 and 11 broadly reflect the 
group ranges already described.    The main centres of browsing pressure occur near 
Dolbebin farm by both sexes, and on the Dinas range by females predominantly. 
Browsing is less intense in other areas but can be disturbing to landowners near Cwm 
Mawr and Cwm yr Afon.  The future of the high grade Atlantic woodland flanking the 
main valley is in some doubt while it is occupied by the Dolbebin hefts.   
 
  



6.   Summary 
 
6.1 Feral goats are of interest in their own right but their effects on their 
environment make for problems.    This paper described the way in which they use 
their environment. 
 
6.2 Evidence was collected by observing known individuals at intervals over a two 
year period,  and by recording the location, size and structure of groups of goats seen 
over the same period. 
 
6.3 Habitat information was collected for each record. 
 
6.4 There are biases in the data resulting from the varying facility with which 
individuals can be recognised, and the varying accessibility of different parts of the 
range for sampling purposes. 
 
6.5 The occurrence of pairs of animals in the same group is used as the basis for 
identifying patterns of association in the herd. 
 
6.6 Four distinct associations of females (hefts) were identified. 
 
6.7 Two of the hefts occupied exclusive ranges  (heft 1 on 'Dinas1 range, heft 2 on 
'Cwm Mawr') while two shared a range  (hefts 3 and 4 on 'Dolbebin' range). 
 
6.8 Three loosely associated groups of males were identified,  to a large degree 
occupying different areas from the hefts. 
 
6.9 Males ranged more widely and associated more freely than females, 
particularly older males during the rutting season. 
 
6.10 Goats concentrated in larger groups on higher heathy ground during summer 
and autumn, male groups generally occupying higher ground than females. 
 
6.11 The density of goats supported on a range appears to be related to the quality 
of its vegetation.    There is evidence to suggest that females may achieve higher 
weights and kid earlier on better quality range, but this needs confirming with more 
data. 
  
 



7. Crynodeb  (Summary in Welsh) 
 
7.1 Y mae geifr gwyllt yn anifeiliaid sydd o ddiddordeb i naturiaethwyr ynddo'u 
hunain ond gallant effeithio'n andwyol ar eu hamgylchedd. Mynegir yma fraslun o'r 
modd y maent yn defnyddio eu porfa. 
 
7.2 Casglwyd y dystiolaeth dros ddwy flynedd trwy ganlyn hynt unigolion 
adnabyddus,  a thrwy gofnodi manylion maint,  cynnwys a lleoliad pob grwp a 
welwyd yn ystod yr un cyfnod. 
 
7.3 Cofnodwyd manylion daearyddol bras i bob grwp. 
 
7.4 Mae'r ystadegau a gasglwyd yn debyg o fod wedi eu gwyro o dan ddylanwad 
amrywiad yn amlygrwydd nodweddion y gwahanol unigolion ac yn amlygrwydd 
gwahanol rannau o'u porfa. 
 
7.5 Cyd-bresenoldeb parau o unigolion yn yr un grwp yw'r modd a ddefnyddiwyd 
o ddarganfod patrymau cwmn'iaeth parhaol neu led-barhaol yn y ddiadell. 
 
7.6 Adnabuwyd bedwar cwmni parhaol eglur o eifr benyw yn y ddiadell. 
 
7.7 Mynychodd ddau o'r cwmn'iau hyn gynefin angynhwysol (cwmni 1 ar gynefin 
'Dinas' a chwmni 2 ar gynefin 'Cwm Mawr’) a rhannwyd un cynefin gan y ddau 
gwmni arall (sef 3 a 4 ar gynefin 'Dolbebin'.) 
 
7.8 Adnabuwyd tri cwmni o fychod gwan eu cymdeithas, y rhain yn mynychu, 
gan mwyaf, porfa ar wahan i'r cwmnlau benyw. 
 
7.9 Crwydrai'r bychod ar wasgar hyd borfa'r ddiadell gyfan yn ystod cyfnod yr 
ymlid. 
 
7.10 .Tueddai'r ddiadell fynychu daear creigiog, grugog uchel yn ystod yr haf a'r 
hydref a hynny'n fwy amlwg yn achos y bychod. 
 
7.11 Ymddengys fod perthynas rhwng dwysder y boblogaeth a gynhelir gan 
gynefin ac ansawdd y tyfiant arno.    Cyflwynir tystiolaeth sydd yn awgrymu  i 
fenywod gyrraedd pwysedd uwch ac yn myna yn gynharach ar gynefin gwell, ond 
gofynnir am ragor o wybodaeth i gadarnhau hyn. 
 
 
 
 



8. Figures and Tables 
  
 
 
Table 1    Matrix showing the frequency of co-occurrence of pairs of 'adult' male goats 
on Rhinog, 1980-83. 
 

r   (number of times each pair of goats (i and j) was seen in the same 
group) 

                                                 S (degree of association between pairs of goats) 
 

2 7 9 7 7 1 7 3 14 6 1 7 7 4 1 2 1 5 4 6 1 1 

 
b    (number of times each individual (k) was seen) 
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Table 2:    Seasonal variation in the relative frequency of goat groups occurring on 
defined vegetation types (classified according to the dominant type within the £Km.  
square in which each observation was made) 
 
(Expected values for null hypothesis in smaller type) 
 
 

JFM AMJ JAS OND Total
19 17 8 10 54

19.1 16.1 9.1 9.7

55 64 44 34 197
69.7 58.6 33.3 35.4

64 35 14 26 139

49.2 41.3 23.5 25

Total 138 116 66 70 390

Deciduous 
woodland

Calluna & bare 
rock

Pteridium, 
Agrostis & 
'improved'

 
 
Chi2 = 16.6 
 
Null hypothesis rejected (P<.05) 
  



Table 3    Seasonal variation in the relative proportion of mixed, and single sex goat 
groups,  in those whose sex structure was determined. 
 
 
 
Expected Values for null hypothesis in chi2 test in smaller type 
 
 

JFMA MJJA SOND Total
88 23 22 133

79.8 21.9 31.3

14 5 18 37
22.2 6.1 8.7

Total 102 28 40 170

one sex 
groups
mixed sex 
groups

 
 
 
 
 
 
 
 
Chi2 = 16.8 
 
Null hypothesis rejected, P< 0.0001 



Table 4     The relationship between the hefts' biomass, range size and range vegetation. 
 
 

VEGETATION (% of defined categories) heft Est. no. of  
ad. ff in heft 
in 1983 

Est. biomass  
of heft  
(1f=20.4Kg) 

Area of home  
range from  
polygons (Km2) 

Biomass per 
unit area 
(Kg.Km-2) dec w’land Calluna & 

bare rock 
Pteridium, 
Agrostis & 
improved 

Other 
(mire, 
Nardus etc. 

1 (Dinas) 
 
 

22 449 1.2 374.2 19 34 42 5 

2 
(Cwm 
Mawr) 

19 388 4.8 80.8 2 63 22 12 

3 
(Dolbebin 
 
 

26 530 2.6 203.9 14 42 32 11 

 



Fig. 1 
  
Home-range polygons (see text) for all known individual females whose ranges are 
known from at least 6 observations. 
  
 
  

 
 
 
 



Fig. 2   Link dendrogram showing groupings of individual female goats produced from a cluster analysis of associated pairs (example Table 1). 
 

 
 



Fig. 3  Link dendrogram showing groupings of individual male goats from the cluster analysis of asscociated pairs shown in Table 1 
 
 

 



Fig. 4  The locations at which the members of the four female/kid social groupings 
(‘hefts’) identified in Fig 2, have been recorded at least once. Their communal range 
polygons are also shown.  
 
Closed circle, heft 1; open circle, heft 2;  closed square, heft 3; open square, heft 4 
 



Fig. 5   The locations at which the members of three loosely defined social groupings 
of males, identified in Fig 3, have been recorded at least once 
 

 



Fig 6  The relationship between the time elapsed between observations of known 
individuals and the distance travelled over that period. The calculated regression line 
is shown.   Closed circles, males; crosses, females 
 
 
 

 



Fig. 7  Seasonal variation in the extent of ranging of male and female goats. Each 
point is the mean of a series of rectilinear distances travelled between successive 
observations of known individuals. The fine pecked line shows the seasonal variation 
(and sample size) in mean time elapsed since the last observation (males only) 
 

 
 



Fig. 8  Age-specific variation in the extent of ranging of male  and female goats 
measured as for Fig. 7 
 
 

 



Fig. 9   Trajectories of successive observations of some widely ranging males shown in 
relation to the heft home-range polygons (symbols for the latter conforming to Fig. 4) 

 

 



Fig. 10  Goat distribution, shown as categories of “typical group size” (see text) per 1/4 
Km square   
 

 
 



Fig. 11   Goat distribution shown as classes of frequency of seeing groups per 1/4 Km 
square   
 

 

 
 



Fig. 12  Seasonal variation I the mean and “typical” group size. February, the month 
of kidding is taken as the beginning of the “goat-year” (no data for August) 
 
 
 

 



Fig 13   Monthly variation in the mean height above sea level (+/- 1SE) at which goat groups were observed 
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