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ABSTRACT

Himalayan tahr (Hemitragus jemlahicus) were}étudied for
thirfeen months in the upper Langtang Valley, Nepal, bétween 3,500m
and 4i6odm;- Two populations, numbering ab6u£.170 and 50 goats, each
occﬁpied areas of 7km2. Bogh popuiations-appeafed to be reproducing
’well; 'Density varied between 5 and 46 animals‘km_‘2 depending on
habitat and the amount of competition with livéstockf Mean gfoup size
was 14.8, based on a total ofA239 sightings. The largest numbér of
énimals seen together was 77. Groups mainly consisted of adult males
or adult females and juveniles (both sexes), except during the rut
when groups of mixed sex and agelcategories pfédominated.A Adult females
and juveniles maintained the same home ranges throughouf the year;
they often migrated about 700m vertically every day. Adult males tended

to range laterally. Over the year an average of 70% of daylight hours

were spent feeding, but adﬁlt males spent significantly less time feeding

than adult females and juveniles dﬁringithe rut. Animals fed most
intensively in the early morning and late aftérnoon and rested around
midday: This pattern of daily activity varied seasonally ﬁith'day-
length. Juveniles showed more aggression than-adults of either sex;
-adult females were antagonistic during courtship; = adult males weré
never seen fighting.each other. The rut”lastea.from about quember
uhtil'mid—February; most mating probably.occurred in December. Young
were born betwe;n mid-June and mid—July.

The diet was investigated by faecal analysis. The mean
composition of the faeces over the year was 34% grasses, 21% sedges,
27% Aicotyledons, 4% ferns, 4% mosses and l1% unknown species, but

. there ‘were significant seasonal differences. Although domestic animals

competed with tahr for grazing grbunds certain rugged terrain, -
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inhabited by tahr, was inaccessible to livestock. Thus, conservation

measures are not considered to be necessary in the immediate future.
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1. INTRODUCTION TO THE GENUS HEMITRAGUS (TAHR)
1.1 : Taxonomy

The three forms of tahr which comprise the;genus Hemitragus
Hodgson, 1841, are the Arabian tahr (g,.jayakari Thomas, 1894), the
Hii;fxalayen tahr (H. jemlahicus Smith, 1827) and the Nilgiri tahr
(H. hylocrius Ogilby, 1838). The subspecies..of Himaleyan tahr from
Sikkim, H.j. schaeferi Pohle, 1944, is not generally recognized because
it is based on minor differences in horn. shape end pelage colour;
moreover, Sikkim falls within the continuous range oflthe subspecies
jemlahicus (Caughley 19704; Schaller 1977). In fact, Charles (1957)
maintained, on zoogeographic grounds, that until more matefial became

“available the three species were'best considered as three different
subspecies of the nominate. form E, jemlahicusAbut his evidence is not
- convincing (Schaller 1977).

The genus Hemitragus is placed in the Tribe Caprini along
with the goats, genus Capra, and the sheep, genus. Ov1s (Simpson 1945) .
.It is belleved that the ‘calprids. evolved from the short—horned ruplcaprlds
or goat-antelopes (Thenius and Hofer 1960). - Hemitragus resembles both
caprids and rupicaprids (Geist 1971).

Tahr differ from goats .in many respects. The males lack
beards, the muzzle is naked, éhe horns. are short and cufve>sharply,
backwards. Such features together with the.presence.of four teats,
small occipital .condoyles, narrxow pointed ears, a thick hide, a neck
ruff and hair pants are characteristic of‘the rupicaprids (Geist_1971).

Together with the aoudad (Ammotragus lervia), tahr are

. éxceptional among the Caprini in that the females possess large horns

relative to males. In this respect there are again'similarities-to the
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rupicaprids which show little or no segual‘dimorphism (Schéller l§77).
Tahr resemble goats in having a keel on each horn, the
absence of preorbital, inéﬁinal and. pedal glands on the fee; and a
étrong body odour.
The chromosome number of H. jemlahicus (2n = 48) differs ffom
that of—trueAgoats (2nA= 60) although in general morphology both sex

chromosomes of the former resemble. those of C. hircus, C. ibex and

O. aries (Nelson—Rees,nKniazelf, Malley and Darb§-1967);

in H. jemlaﬁicus only two teats tend to be functional because
the anterior:pair are rudimentary (Anderson and Henderson 1961; Rammell
1964); this is an intermediate'condition bétween caprids-and rupicaprids.

Hemitragus also resembles both these tribes .in its patterns of courtship

and aggression ({(Schaller 1970, 1973).

1.2 Nomenclature -

Inconsistent spelling in the literature of the specific and
common. name of H. jemlahicus, Himaléyan tahr,.has caused a certain
amqunt‘of controversy. §¥ jemlahicus was first described as Capra
jemiahicus by Smith in 1827 and so this spelling of the specific name
is the correct form. 1In the literature it is éften‘incorrectly spelt
as E: jemlaicus (e.q. Beddard-l902; Donne 1924; ‘FloWer anerydekker
1891; Riney 1955, Wodzicki 1950) which dates from Gray in- 1647
(Christie_and Andrews 1964). | |

The. common name, TAHR, is also spelt in the literature as.
THAR. In New Zealand the spelling of the vernacular name is generally
accepted as THAR, following the informal scientific rule of using the
transliteration adopted by the author(s) of the firstﬁmajor study of

the species.. This was made by Anderson and Henderson (1961) who



selected THAR as being the spelling generally accepted, after Riney
(1955) . Caughley (1971b) points out that both spellings were- in use
before gg jemlahicus was introduced to Woburn Abbey at the turn of
this century.‘ TAHR is more common .than THAR in English publications
but the reverse is true in French and German literature.

After some extensive research into the }iterature, Banwell
(197Q)'concluded'that TAHR should be adopted as the standard spelling
.for-gr jemlahicus. THAR is, in fact, the native name in Nepal of the

serow (Capricornis sumatraensis thar) which is a goat-antelope. The

serow inhabits montaﬁe forest, the upper limits of which are frequented
by gf jemlahicus. Seen fleetingly or from a distance in thick forest,
the serow might easily be confused with H. jemlahicus 5y an inexperienced
observer. InAfaét, H. jemlahicus has been mistakenly described -as a
fofesﬁ animal (Prater 1971) which, as Caughley (1970d) Suggests, was.
probably based on . the hunting records of Kinloch (1876) and Burrard
(1925) without due acknowledgemeﬂt;. These meﬁ-both shot specimens of N
H. jemlahicus, probably wandering'adult males, in-thevforest. In the
light of such infofmation it is easy to Visﬁaiize,how the cdnfusion
bétween the two species aroseiin the. field.and then entered European
literaturef Clearly on seeing a 1argé7=goat—like animal -while trekking
through monténe.forest in Nepal, any foreigner-will be informed by his
sherpa ox portér that it is a THAR. The foreigner is quite likely to
interpret this to mean H. jemlahicus when, inﬁfact, the animal is

. Capricornis simatraensis thar! If the animal is H. jemlahicus then

locais would use the words jharal (Nepali) or nyang ghin (Tibetan).
Caughley (1971b) maintains that both spellings of the common

name of H. jemlahicus are correct since théy are two different attempts

'at transliteration from Sanskrit into Roman scripf, He mentions that

the words TAHR and THAR are a combination of three sounds, the first




of which is a hard "t" and may be tranéliterafed'by the symbol “th"

or more simply by "t". The second sound.is a vowel which is trans-
literated as "a". The.thifd'may be denoted either by "r" or "rh". Thus,
the words TAHR and THAR should be prdnounced similarly, as in target.

| It appears, therefore, that European languages are lumbered
Qith an inappropriate common name for H. jemlahicus, which arose as a
result of confusion with the Nepali tefml for the serow, Capricornis

sumatraensis thar. Sincekoth.TAHR and THAR are equally correct

tiansliterations, either may be applied to H. jemlahicus. As the
1spelling THAR has been adopted for the subspecific name of -the Nepalese
.serow it is, therefore, less confusing to.usé TAHR fof H. jemlahicus,
Aparticularl? sinqe this spelling: is universally used for the Arabian
and Indian séecies of Hemitragus.

1.3 Worldwide Distribution and Status

Hemitragus is a very old genus which was formerly distributed
- as far west és Europe (Schafertl950’, foliowing two separate invasions
during‘the Pleistocene by H. Stehlini énd.then.pfobably_gf bonali
(Kurten 1868). Its diéappearancé from Europe between 17,000 and 10,000
years BP éannot be fully explained by the warme? climate which became
established towards the end of that period becauSg tahr can;toleréte

a wide range of climatic conditions, as indicated by the contemporary

1 Caughley (1971b) asserts that this word:(TAHR or -THAR) means "a wild
goat-like animal", which may be generally ascribed to a Capricornis, -
- Hemitragus or Nemorhaedus (goral). He thereby contradicts his
previous claim that no ethnic group uses THAR for Hémitragus
{Caughley 19704) . '




distribution of relict populations.. Schafer (1950) suggested that
tahr may have,been_pushed up into mountainous<régions as a result of
competition with other animals.

The Arabian tahr formerly ranged throughout hilly and
mountainous areas in Oman. Numbers' have dimiﬁished due to excessive
hunting. The species is listed as "endangered". in the Red Data Book
(Goodwin and Holloway. 1972) and its distribution is restricted to three
ranges. In the proposed Jebel Akhdar National Park. numbers are low
(Harrison and Gallagher-i975). Some 50-100 tahr reputedly exist in
the recéntly established Jebel Aswad Tahr Reserve, which covers an
area of 264km2 (Anon 1977b). The size of the tahr populétion in the
Jebel Hafit is unknown. . | ”

The distribution of .the Himalayan tahr extends along the
southern flanks of the Himalaya ffom the Pir Panjal Range in northern
India eastwérds thrqugh Nepal to Sikkim. It is also repdrted as being
"not uncommon" at 1,500-2,100m in southwest Bhutan (Holmes 1970). Its
formerly continuous distribution in Népal has.beéu&sruptedtyjncreasing
traditional practices.of land-use, due to an éxpanaing human
populatiqn, and some hunting. The localities of 14.populations of tahr
known to exist in Nepal have been.mapped by Schaller (1977) but many more
are undoubtedly present. |

The Himalayan' tahr has become.common in South Island, New
Zealand, following its introduction in 1964, when three.females'and.two
males, froﬁ the Duke of Bedford's park at Woburn,- England, were
released into the Mt Cook area. A further two females and six males,
‘from the Woburn population, were liberated into the same region in
1909. _Three and four more tahr.were releaéed in 1913 and 1919
-respectively but, as Caughley (1970c) points out, "Both liberations were

probably of animals descended from the 1904 and 1909 liberations and




would not have introduced new genes. Thus the New Zealand population -
"~ has a gene pool contributed by 13 animals, all.of which came from a.
population whose gene pool was restricted'to.the contributions of 29

animalsl. After an initial period of establishment, female tahr
spreéd at.an apptoximatély constant raté, 3.2—4.8km‘annuélly at the
most, and by 1966 occupied 3,600km2 in the Southern Alps (Caugﬁley
1970¢c) . This range does not account for the extensive wanderings of
 adult males which have been found up to 97km from the nearest known
breedin§ range (Anderson and Hendersén”l96l). Initially the species
was completely prbtected but .in the 1920's Fhe:licensed shooting of
aduit males was permitted. As.numbeis increased the habitat,
particularly the alpiné tussock'grasseS'and sub-alpine scrub, began to
deteriorate owing’to.excessive grazing.. . In 1936 the governméht
commenced shooting operatiohs to. control the expanding tahr:population
(Anderson and Hepderson 1961). Christie.and-Andrews (1964) feported>
over 24,500 animals being shot since 1937. 4This‘ﬁethod of control
proved ineffective and SOvpoisoning techniques;were»de§el§ped using
sodium monéfluoroacetate;.compound loéo (Douglas”i96f);"As from 1971
the'game—meat.iﬁdustry has developed. an e#port market for tahr using
helicopters from whiéh to shoot the animals and recover the carvasses.
The work is coﬁducted in the winter when the animals' movements ére handi-~
capped By.deep snow. In just a few years ag’épormous reducfiéﬁ in the
tahr population has been achieved. "Between 1971 and 1975 some 35,000
carcasses were exported, with a peak figure. of about 10,000 in 1974.
In some,éreaé the population has been reduced by more than 90%." (Anon-

1977a). In. 1975 K. G. Tustin estimated a population df 20,000 to

1 The Wobﬁrn herd was started in 1894 and by 1909 a total of 29 tahr -
had been introduced to this population.



30,000 tahr in a breeding range of 4,4OOkm2 (Schaller 1977).

Apart from the populations'in England and New Zealand which
occur outside their native habitat, another egisfs on Table Mountain
inASouth Africa. This population, which numb;rs about.SO animals,
consists of the progeny of individuals that héd escaped- from Pretoria
Zoo in the 1930's (Christie and Andrew 1964). Himalayan tahr have
also Been introduced to Ontario and California (Schaller 1977).

The Nilgiri tahr is restricted to the mountainous regions of
Kérala and Tamil Nadu in southwest India. Its former range, whiéh
probably never exceeded 5,500km2, has been reduced by about a tenth
.(Schaller.1977). Numbers have declined as a result of huntiné aﬁd
habitat destruction. The species is now. listed aS'"vulneraﬁle“ in the
Red Data Book {(Goodwin énd Holloway 1972). Walther'and Rice (1977)
estimate a total of 1,000 to 1,300 animéls‘which is bésed on census

~work by Daniel (1970), Davidar (1963, 1968, 1971, 1975, and 1976)
and Schaller (1970). Tﬁey conclude that .the two largest populationé in
the High Range (N = 500) and Nilgiri PiateauA(N =-"300+)' are stable

or increasing slightly.
1.4 Habitat

In sé far as a preference for cliffs is concerned,
"... the tahr seems to be the quintessentiaL.goat;.. "(Schallex.1977)
for it selects. about the most inaccessible.ter;ain in which to live.
Arabian tahr inhabitat the rocky summits of steep-mountains
which rise up to about 3,000m. The terrain is arid, often tree-less,
and in some areas tahr may descend to drink at dawn from pools at the
.base of the mountains.

Himalayan tahr occupy mountainous habitat between 1,500m




kStockley 1928) and 5,300m (Caﬁghley 1569). According.to Prater £197l),
théy‘are,"... never found abo?e the tree~line, that .is above 10,000 to
12,000£ft. " (3,050 to 3,660mi}, ..." Caughley (1969)‘observed tahr
within the‘Trisuli watershed in central Nepal, and concluded that

.".., the habitat of this species is the subalpine zone between 3,900m
and 5,200m". 'In the Kang Chu area of eastern ﬁepal, Schaller (1973) -.
observed tahr in a variety of vggetation types betwéen 2,500m and |
‘4,400m. In the presentvstudy, also done within the Tri#uli wétershed,
tahr were commonly seen in ﬁhe subalpine and alpine zones between:
j,SOOm and 4,600m.. They'were ipfrequently‘seen in the montane zone.
as low as 2,700m, and in the alpine zone as high as 5,000m. This
species, therefore, occupies a wider altitudinal range of habitat

than suggested by either Prater (1971) or Caughley (1969) .

| The Nilgiri species inhab%ts mountainous uplands between
i,200m and 1,600m. The lower slopes are densely forestgd, surmounted
often by sheer granite cliffs, fhe formerlyrforested platgaux were
mostly grasslands but many have now become cultivations or plantations.
The high annual precipitation, up to 7,50§mm, is5responsible for an
extremély,lush environment. The tahr forage particularly on the grasé—
covered hills, dotted with copses of stunted evergreen forest, in areas

adjacent to precipitous cliffs (Schaller 1970).

1.5 . Physical Attributes-

" The Arabian tahr is one of the smallest living wild goats. It
has a brown coat with a dark dorsal stripe and élongated hairs around
the jaw, nape and withers. The legs are black and the belly ié’white.
Oqe male measured 62cm at the shoulders and weighed 23kg; its horns |

measured 29cm (Harrison 1968).




An adult male Himalayan tahr measures 91-102cm at the shoulders
and weighs about 90kg (Lydekker 1924). Three males from Sikkim averaged
97cm at .the shoulderé and 101lkg in weight (Schafer 1950). In New
Zealand they may weigh up to 160kg (Anderson and.Henderson. 1961). Females
are much smaller; those in New Zealand measure 84-8%cm at the shoulders
and weigh up to 36kg'(Anderson and Hendersonv1961);.although one 5% year
0ld female weighed 48.5kg (Schaller 1977). A female from Sikkim, ag least
10 years old, weighed 59kg (Schafer 1950). The record length for male
horns is 41.9cm with a basal .circumference of 25.4cm; the horns of
females seldom exceed 25cm in length (Prater 1971). Two patterns of
horns, which may be genetically determined, have been described by
Anderson and Henderson (1961). The horns commonly-curve outwards
until a point of maximum spread from which they turn inwards towards -
.the tips. In some cases.the‘tips may be only 2.5-5.0cm apart. In
Athe second type the horns continue straight backwards .from the point of
maximum spread. ASOﬁei1orn ring is laid down every year following the '
first wintex (Caughléy 1965)., individuals.can be easily aged.. Both
the Arabian and Himalayan species have a prominentrkeel along the
fronﬁ'of the horn in contrast to the Nilgiri tahr, iﬁrwhich it is
almost flat (Schaller 1970). The coat of the Himalayan tahr is much
ionger than. in either of the other two species. It iévparticularly 4
well-developed in adult males and forms .a. prominent ruff and mane .which
may attqin a length of 25-30cm.. Elsewheré the body hair is 10-15¢m.

In females the coat length is 5-15cm (Anderson and Hendefson.196l). The
 feet consist of soft pads which are surrounded by é hard outer rim. The
. well—develéped dew claws, 4cm long in one male measured by Schaller-
(1977), enable this species to inhabit precipitous terrain and exhibit

a degree of agility which surpasses even the chamois, Rupicapra rupicapra |

(Anderson and Henderson 1961). The sternum bears a broad pad covered
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-in short, densé hairs which, tpgether with callous pads on the knees,
'may provide additional traction Qhen‘scrambling up or-down precipitous,
and often smooth, rock surfaces (Christie and Andrews i964;‘ Schaller
11977) .

The Nilgiri tahr is the largest of the three species. BAdults
‘measure 100-110cm at the shoulders (Prater 1971). There are no records
of weights in the literature. The record lengths of horns for males .
and feﬁaleS‘are 44 .5cm, with a girth of 25.lcm, and 35.6cm respectively
(Prater 1971). Adult males'have an almost black‘pe}age'apart from a
grizzled white back, sideé and sometimes rump. The mane is short and
: bris;ly in coptrast to the long ruff of the-adult male-Himalayan tahr.

Females have a greyish brown pelage and a white belly (Schaller 1970).

1.6 Research to Date

There had beén no long-term ecolpgiéal researchvconcerning any
species of Hemitragus in its native habitat prior to the éresent study,
although projects onA the Arabian tahr (Hairison and Gall_aghe;:. 19.76) and
the Nilgiri tahr (C. G. Rice, pers. comm.) are now underway.

The Himalayan and Nilgiri tahr were studied by Schaller (1970;_
1973) for periods of six and seven weeks respectively. -Caughley (1969)
surveyed the mammals, including Himalayan tahr, in the Trisuli~wa£ershed
of central Nepal butlgave little '‘quantitative ihformation. Within the
same area ticks were collected from this species and identified as

Haemaphysalis (Allophysalis) warburtoni Nuttall (Hoogstraal 1971). Other

‘studies have been limited to census work in the case of the Nilgiri

tahr (Daniel 1970; Davidar 1963, 1968, 1971, 1975, 1976).
mmMMwmr%%mthMmuMuManHmdqmt&r

in New Zealand; A general account of the ecology of this intréduced

species is given by Anderson and Henderson (1961). 'Using growth rings
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on.the_horns to age a sample of females from a population with a
statiohary agé distribution, Caughleyr(1966) presented a life and
fecundiﬁy table. .Based on the frequency of pregnant and lactating
females, the season of births was estimated to have a ;tandard
deviation of 18.5 days with a median at 30 Nermbe?. Testis weight,
used as an index of reproductive condition of males, was found to
attain a peak in May. These data suggest a gesﬁation period of

6% months (Caughiey 1971a) . The rate of dispersal.oﬁ the breeding .
population was.found to be linear, rather than geometric, Qith time
which suggests that dispersal was a product of diffusion, rather

than population pressure (Caughley 1970c). A kidney-fat index provides
a»good measurement of fat reserﬁes in tahr (Cauéhley 1970b) . This,
together with mortality and fecundity parameters, was used to identify
increasing, stationary and declining phases of an eruptive fluctuation
in the New Zealand population. Eood-supply (;now tussocks -
gﬁionochloa spp.) probably influenced such phases:(Caughley 1970s) .
Following the recent spectacular decreése in taﬁr numbers, due to the
game-meat industry_ ~ {Section .1.3), the New Zealand Forest Research
Institute»is now engaged on behavioural and.habitat—use studies to
monitor the consequences of the present eruptive decline in. the

population (Anon 1977a).
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2, THE PRESENT STUDY -

This study of the Himalayan tahr ‘was undertaken "as part of
the Durham Uﬁiversity Himalayan Expedition's (DUHE) fesgarch prograﬁme
in the Léngtang National Park, Nepal. DUHE worked‘in collaberatioq
with the National Parks and Wildlife Conservation Project, Kathmandu,
which is suéported by His Majesty's Government, the United Nations
'Development Programme and the Food and Agricultural Organization. DUHE,
a privately sponsored and organized venture, spent 15 months in éhe
field and subsequently produced a management plan for the Langtang
National Park (DUHE 1977b).

The Himalayan tahr was studied principally in the upper
Langtang Valley between Aprii 1976 and April 1977, although a little
inforﬁation presented-here pertains to visits to other areasAin the
~Park. During the course of this research certain periods of absence
from the study area, lasting several weeks at a time-were unavoidable
as other unrelated work had to be gnderﬁakeﬂ for_DUHE.A Also-periodic
visits to Kathmandu were neéessary, both to replenish food-supplies

and for official matters.

2.1 . Langtang National Park

The Park was officially established in'April 1976. 1It-is

about l,7lOkn_12 in area and lies. approximately between latitudes~28°N.

and 28020'ﬁ. and lqngitudes 85015'E. and 86°E., ektending from just

32km north of Kathmandu right up to the Chinese (Tibetan) bérder (Fig. 1).
A road runs northwards from Kathmandu to Trisuli. Thereafter it is
necessary'td walk and Langtang Village can be rgachéd'by the fifth day.
Altitudes range from 792m to 7,245m. The highest peak in'the Park,‘

Langtang Lirung (7,245m), is visible from Kathmandu. The climate is




14

monsoonal, becoming progressively drier northwards. -Eight vegetation

zones, ranging from upper tropical to upper alpine; are present

.(Dobremez, Jest, Toffin; Vartanian and Vigny 1974) . Some 1,000 plant,

.166.bird and 30 mamﬁal.séecies are known to occur within- the Park
(DUHE 1977b) .

»The mammals of the Nepal Himalaya1 are a mixture of species
derived frpm the Oriental (i.e. India and S.E..Asia) and Palaearctic
regions (i.e;.Eufeasia excluding S.E. Asia). -Caughley (1969) reported
that, "The number of mammalian species in the Himalaya of central
Nepal is 1ower‘than ﬁhat to its east and west ... The red deer occurs
in Kashmir and Bhutan but does not occur in the Himalayan zone between.
Similarly, the marmot occurs in west Nepal and Sikkim but is missing
in the intervening range. The distributions of several hoofed mammals
that occur in the western Himalaya of Ladak, Kashmir and Kumaon (the ibex,
markhor, wild goat and urial) halt short of Nepal. Likewise the takih
of. the Bhutan Himalaya east of Nepal does not.extehd info the Nepal
Himalaya. None of these species is replacgd by an ecologically
equivalent form in Nepal." According to Caughley_(l969)7 this species
gap in the central region of Nepal may be "... the result of a forked
post-Pleistocene route of disperéal from the north ..." Most

- mammalian species present in Nepal are Oriental. Although Das (1966)
refers ‘to.the Himalayan tahr as being a Palaearctic species,'Caughley
(1969) maintains that this species was present‘iﬁ two or more faunal

regions, which concurs with the fossil evidence of a formerly more

widespread distribution (Schafer 1950).

1 This biotic province is defined as the Himalayan-Karakoram by
Dasmann (1973). :
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The Himalayan tahr and the common langur (Presbytis-entellus)

are probably the commonest species of the larger mammals which occur
within the Park. Caughley (1969) considered the tahx to be the
Y dominant1 speéies of the sub-alpine zone of ‘the Nepal Himalaya.",

although the Himalayan musk deer (Moschus,moschiferus-moséhiferus) may

once have been as numerous. Populations of this primitive cervid have
been drastically reduced throughout the Park, and elsewhere in Nepal,
due to intense hunting for its valuable musk (Green 1978). Other

ungulates occurring in the Park are the brown goral (Nemorhaedus goral),

muntjac (Muntiacus muntjac), serow (Capricornis sumatraensis thar) and

wild boar (Sus scrofa). The abundance of these other species has
diminished as a result of hunting and habitat rémo?al. The only wild
ungulates which occur above about 3,4OQm‘are»tahr and musk deer.
However, their habitats are ecolpéically different as musk deer, which
océur up to about 4,300m, predomigantly occupy birch-rhododendron forest
and rhododendron scrub.. Below 3,400m ecological'separati§n frbm other
wild ungulite species is shown by the'téhr's prgference'for cliffs. 1In
some parfs of their range tahr compete directly with livestock for food.
The Park's human population is estimated to number 4,300
residents. -‘However, its natural resources are used by about 16,250
~ people, since many non-residents enter~the:Park‘from'péripheral areas
to the south and west. Livestock are-also brought intq tﬁe ?ark from'
outlying éisfricts in.tﬁe monsoon. Considerable'areés.éf forest have
been'cleared throughout the Park for agricultural, pastoral, timber and
fuel requirements. Méreover, regeneration of the forest is impaired by
the perpetualigraéing*bf its understorey 5y livestock. The advent of’

tourists and pilgrims to the area has accelerated this degenerative -

1 “"Dominant is interpreted as meaning "most abundant”.
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process since visitors, together with their accompanying porters and
-sherpas, require fuelwood for cooking and warmth. At present about
2,000 tourists annually visit the Park and a much greater number of

pilgrims attend religious festivals within its confines (DUHE 1977b).

2.2 Description of the Study: Area

The Langtang Valley is east-west orientated and lies within
the Inner Himalayas. In its upper section to the east, that is above
3,000m, it has a U-shaped cross-section which indicgtes that it was
once glaciated. Much of this region has been settled for some 300 years
by people of Tibetan origin. Today 69 households are dispersed among
the permanent settlements at Gompa, Langtang, Mundum and Singdum (Eig; 2).
On avefage‘there are 5.1 people pér household (DUHE 1977b). Higher
up the valley there are.nume;ous‘temporary settiements, locally known
as ébths. These are occupied for periods of time of varying length
during the summer by local residents wﬁen_they take their livestock
up to the alpine pastures.

The- floor of the Langtang-'Valley probably used to be forested
up to 3,900m, as far east as Kyangjin (Fig. 2). This -forest no
longer extends above 3,000m, a point five kilometres west of Langtang'
Village. The intexrvening land between this:point and Kyangjih is .
largely cultivated. .

The north-facing sides of the upper Langtang Vallgy—are

forested up to 4,100m by bi?ch (Betula utilis) and rhododendron -

(Rhododendron campanulatum), providing typical musk deer habitat. These

slopes are much less precipitous than the south-facing cliffs on the

.opposite side of the valley, which are bare except for some forested

gullies.
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PLATE Ia The main grazing grounds, a 30-—35o slope
(foreground), in Area 1 with moraines, glaciers
and the peak of Ghenge Liru (6,581lm) behind.

PLATE Ib The east—facihg.cliffs, northwest of Kyangjin, in
Area 6 with lateral moraines in the foreground.






Two populations of tzhr wére present in -the upper Léngtang
Valleyvduring the study period. One, which is-called the Langtang
pppulation, frequéntéd the south- veering- to east-facing cliffs
. between Langtang Village and Kyangjin. The other, which is-referredr
to as the Yala population; occupiea a similarly orientated range of -
cliffsvfrom east of Kyangjin to the Langsisa goth'(Fig.'Z). Most
time was spent studying the Langtang population, in particular that
portion which ranged in Area 1 (Fig.’2). The maiqurazing grounds in
Area 1 consists of a relatively uni form -30-35° slope which lies about
600m immediately behind and above tangtang:Village? and- extends from

about 4,100m to 4,600m (Plzte Ia).

v2.2.l Habitat types

In the upper Lantgang Valley tahr were observed in the follow-
iné Variety of vegetation types described by'Dobrémez et al (1974):

© 3,500-3,600m . Dense thickets of Caragana nepalensis (domin-
(Lower Subalpine) et species), Berberis.spp., Rosa spp. and
' ' Raodendron .lepidotum covering the lower slopes.
This is believed to be a plagioclimax
cormunity where the forest has disappeared
and overgrazing by livestock has occurred for
E2ny years. ' :

3,600-4,000m Precipitous cliffs sparsely covered with
(Upper Subalpine) - vegetation. - Forbs, grasses -and sedges restricted
' toc ledges and crevices. Juniperus spp. and
R. lepidotum present on gentler slopes.

4,000-4,300m ' On drier south-facing slopes the ‘dominant

(Lower Alpine) : stirubs are Cotoneaster microphylla, Ephedra
cerardiana, Juniperus spp. (e.g. Area 1 in
Fig. 2). R. anthopogon and R. setosum predom-
inate on damper, east-facing slopes (e.g. Area
6 in Fig. 2). Forbs are common; tussocks of
grasses and sedges are abundant,

4,300-5,000m ' Forbs, grasses, sedges and cushion plants are
(Upper Alpine) common.




20

Outside the main study area, in the lower Langtang Valley,

tahr were also seen in Abies spectabiiis and Quercus semecarpifolia

forests which are part of the subalpine and montane- zones, respectively.
2.2 . Climate

Meteorological recordings were taken in Langtaﬁg Village
(3,42§m) throughout . the study period. Monthly precipitation ié.given,
in Figure 3 and mean maximum and minimum temperatures in Figure 4.
Fullér détails éppear'elsewhere in the reports of DUHE (19763,.1976b}
1977a).

Precipitatioﬂ‘was gxeatesf'between June ana September (Fig.3). -
Being an Inner Himalayan Valley, shielded from southerly'airstreéms by
a major ridée to the south (Fig. 1), Léngtang'experienced tﬁe monsoon
iater and for a shorter*périod than areas further to the south of Nepall
and ihé amount of precipitation was less. 'In Langtang Village
1,027.4mm was recorded over a twelve month éeriod} June 1976-May 1977,
less than a third'of'the mean annuai precipitationvof 3,363}0mm at
Sermathang in 1973-76, which lies at 2,625m, just ocutside the Park'sA
southern border. | |

Between the beginning of June and the end of October the
mornings were often clear but by midday low cloud from the west comple-
tely enshrouded the valley. For this.reaéon it was.seldom pdssiblezto

observe tahr after midday between June’and September;' Occasionally

cloud cover was tota1 on. consecutive days (e.g. 12-14 May, 16-18 August)“
| »Wi£h visibility reduced below -100m. Visibility:was worst in August
when low cloud often obscured the south—facing'éliffs by 0930 hrs.
Mean maximum temperatures reached a peak in June and July (fig. 4). vThe

maximum daiiy temperature was highest, 21°c on 8 July.
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By the end of September the vegetation, particularly grasses

and. sedges, had turned brown. Within Areas 1-6 only Caragana'nepalensis

remained green, apart from a few evergreens such as Cotoneaster

-microphylla and Juniperus Spp . Towards the end of October the weather

became progreésively finer, and throughout the autumn and winter clear
blué‘Skies'predominated; Precipitation -only occurred once befween
8 October and 19 Januafy. Reduced'glacial_melt—water,'combined with '
the lack of-pfecipitation, caused many small streams to dry ué. Heavyi
snow islnormall§ expected towards the'ena of ﬁ§vember butlin the winter
of41976—77 the first snow fell near the end of January. Snow which
fell overnight usually melted by midday, except on north-facing slopes
where it teﬂded to accumulate because of less insolation. In sUmmér'the
snowline was at about 5,500m; in wintef little snow ;ettied below
~4,000m. -Mean maximum and minimum températures were lowest.between 15 -
January and'13 February,-@hen the .temperature regularly~dr6pped below
freezing point at night and never exceeded 10°¢C in the day. MNinimum
dail? temperatures were lowest, ~7°C, on-28, 29 and 30 January and 6,
7‘and-8 February. According to locals this wintér was "particularly
nﬁld.

» Maximum énd minimum temperatures.began to‘rise,signifibantly
in March. The first green shoots were noticed on 16.:March following a
heavy bout of rain. Spring 1977 was atypical, due to a periodfof
exceptional cold with rain and snow in late April and_eariy Méy. The
precipitation recorded in April 1977 (149.0mm) was characteristic of a |

monsoon month and, in fact, approached that for June 1976 (163.&mm) .



3. . METHODS

3.1 Fieldwork

Tahr ﬁere’often‘viewed on the south-:and east-facing cliffs
fiom the floor of the Langtang Valley, using binoculars (8 x 30) to
locate them and a.zoom telescope (x 15 to x 60), mounted on a tripod,
for more detailed observation. In this manner it_Qas possible to observe
individuals from up to 1,500m away, although recognition of specific
age and sex categories was not necessarily achieved at this distance.

Following the end of the monéoon, the Langtang population waé
regularly censused each month by walking up the valley from Langtang
Village to northwest of Kyangjin and back on the same day or a few days
later, scanning the south- and east-facing slopes en route. In order
to standardize the method and to minimize .observer bias, this section
of cliffs waé divided up into six areas kFig; 2) ﬁhich were easily
defined by natural landmarks such as streams; screes and bluffs.
Vanéage points along the-valley floor_were‘selected'for surveying the
respective ‘areas for about 10 minuteé each. If a group of tahr was
sighted -it was then watched for at ieast half an hour, in order to
determine its size as accurately as possible. The distance covered
én foot was ébout_eight kilometfes and a census took from between two
to eight houfs each way. Normally the.soﬂth—facing cliffs were
surveyed by midday, en route up-valley, and then the east-facing cliffs,
northwest of Kyangjin,-were scanned in the afternoon. 1In a thcrough
survey of all six areas in the same day ceﬁsus'work could not be coﬁ-
fined to the early morning and late afternon, although.at-these times
'tahr tended to be more active-and, thereforé; easier to see than during

the middle of the day. In the monsoon poor visibility. precluded com-
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pletedsurveys of all the areas within one day.

Visibility permitting, the following age and sex categories,;

SN

v>bésed on descriptions by Schaller (1973) and Tustin (pers. comm.), were

recognized:~

. i. Mature males (Class III) These are handsome ‘animals (Plate Va) with .

(more than 4 years old)

ii. Young adult males
(Class II)
{3-4 years old)

iii. Adult females and sub-.

adults (both sexes).

iv. Yearlings (both sexes)
_(l-2»years old)

their narrow, black face and conspicuous
ruff and mantle of flowing hair which
drapes from the neck, shoulders and chest
down to the knees, and from the back and . .
rump down to the flanks and thighs. The
ruff and mantle tend to be straw-coloured.
The rest of the body is dark copper brown,
except for a lighter underside, a rusty
rump patch and a dark mid-dorsal stripe.
The horns are dark and distinctly '
corrugated.

These are similar in size to Class III males
but are less robust and the mantle along
the back is not well-developed (Plate Vb)

These are similar in size but much smaller
than adult males and lack a mantle or
well-developed ruff. The pelage is a uni-
form brown. colour apart from a dark mid-
dorsal stripe. Class I or subadult males
(two to three years old) are lighter in-
build, darker in colour and have a more
conspicuous neck ruff than adult females.

- Such features were found to be inadequate

to distinguish between these two categories
with any degree of certainty. Both
Schaller (1973) anpd.Tustin (pers.. comm.)
separate subadult males fromadult females
on the basis of the .above characteristics,
although neither distinguish between sub-
adult and.adult females. :In this study
adult females were only confidently
recognized when accompanied by their young,
or observed from close-quarters. (Plate IIa).

No distinction was made- between males and
females as they are similar in size to each
other, although the former have a ruff
which is absent in the latter. Yearlings
are smaller than adult females-subadults
(Schaller 1973) though Tustin (pers. comm:)
considers that they "... are very similar

- to mature females in build and colour and

are difficult to tell apart from them in
most conditions. The horns are often more
solid in appearance and they have not only
a ruff around the top of the neck (mature
females can have this) but also on the
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brisket and the top of the shoulders,

which the females do not have. They are
lighter in colour in the muzzle-and the
legs than mature females." (Plate IIb).

_ . These are. smaller than yearlings but

(less than 1 year ol@) similar in overall appearance. During

the first few months after birth the pelage
is pale or greyish. (Plate IIIa)

v. Young

The ease with which the'above‘age~and sex categories could

‘be recognized depended very much on light conditions and distances.

All five cétegories were cénfidéntly recognized at about 200m; at

greater distances it was not always possible to distinguish between

Class II and Class IIi males, or between adult females-subadults and year-1.
lings, in which case these two.pairs of categoriesrwére amalgaﬁated.
Animals were not recognizeé individually. |

It was ppssible to observe tahr from. close quarters on the
main grazing. grounds in Area 1. This was reached by climbing 300m up
a narrow gorge and then ascenéing a. steep slope for a further 300m.

Here it was possible to approachftahr to within 200m provided the h
observer was not scented. When disturbed the tahr left this slope and

either moved up onto the adjacent west—fécing cliffs or traversed the

moraine and glacier to the west (Plate Ia). On a few occasions tahr

were stalked to within 50—1 , in order to age individuals by

counting the number of growth. rings on their horns. Such encounters

were brief, as the tahr socn noticed the observer and- dispersed. Area 1

was visited from one to five times each month. A total of 31 days and

5 nights were spent there.

A -similar procedure was adopted Qhether tahr were_viewed from
afar (e.g. the valley floor) or nearby (e.g. Area 1). Once a grbup had
beeﬁ seen it was watched until either all of its members disappeared
from sight or. its observation became curtailed by the advent of cloud

or darkness. A group seldom remained in sight for a whole day.. Group
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PLATE IIb »
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An adult female tahr which subsequently fell off a
Cliff, killing itself. - '

AAyearling tahr, probably a male owing to its
slight ruféf., ’

N
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size 'and composition'were'detefminéd-WHenever poSsible.‘ Ddily move-
hents and}behavioural interactions.were noted. The former éould not be
plotted, as there was.no large scale map of the upper Langtang Valley.
The only available map covering this area was the One Inch to One Mile

Survey of India seriesl'

The pattern of daily activity was determined by recording, at
five minute'ihtervals, the number of animals engagéd in particular
activities. The number ofAsightings for each type of activity was
lumped together for the six points in each hal f-hour period and expressed
as percentages. The following types of activity.were recognized:

Aggression Various types of aggressive behaviour have been-
described ky Schaller (1973) and more detailed
Comments- appedr:ih Section 5.2.-. - : T Tael

Courtship o This térm is. applied exclusively to those
sexual displays of adult males which were
directed towards females. Various patterns
of courtship behaviour have been described by
Schaller (1973). During the rut adult males
spent a large proportion of their time just
standing near females. . Although such behaviour
was preliminary to courtship, it was recorded
as standing. Courtship is discussed in
Section 5.3. )

Drinking L ‘ Tzhr often drank from -the several streams in
‘ Area 1. These flowed the whole year round,

whereas all the streams in Area 6 were dry'during
the autumn and winter. When.-streams were not
nearby tahr drank from water trickling over
rock surfaces. This was achieved by cupping
the lower lip against the rock face to collect
the water, or by lapping it-up with the tongue.

Feeding : No distinction was made between grazing and
browsing because it was often difficult to
determine which plants were being eaten., For
example, in thickets of Caragana .-nepalensis
the head of the animal. was often out of sight
while feeding. At the higher altitudes, at
distances exceeding 200m, it was often-difficult
to determine whether an animal was browsing
&warf shrubs, such as Cotoneaster microphylla,

1 " The relevant, sheet (No. 7l—-) was publlshed in 1965 under the authority
of the Surveyor General of = India. It is not readily obtainable in

Nepal.




Grooming .

- Moving

Standing*x
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Oor grazing tussock grasses because both .types
ofwwmumgmwm%mu Sometimes tahr
were recorded feeding from rock surfaces, as

it was assumed that they were deriving nutrients

from either crustose lichens and mosses or rock
salts (Section 6.1). Individuals usually stood
in order to feed but sometimes they knelt, '
reached up on their hind legs or even fed while.
lying down. Between late October and mid March
tahr made large holes (30cm in radius - and

15cm in depth) while digging up roots with

their hoofs. When foraging in snow the hoofs
were used to scrape it aside.

Individuals groomed themselves and each other
while standing or lying down. Females- subadults
often licked the muzzle, .flanks or rump of
yearlings and young. Reciprocal grooming
between individuals of the same age category

was observed, but only occasionally was an
older individual groomed by a younger one. Hoofs
and horns were used to scratch different parts
of the body. 1Individuals also rubbed their-
horns against rocks, dead juniper bushes and
other vegetation. The horns of an old female,
which died after a cliff fall, were noticeably
worn ‘away at the base, presumably due to con-
tinuous rubbing over the yearc (Plate IVa).

When on the move tahr normally walked, unless
disturbed. While negotiating precipitous
terrain, individuals followed each other in
single file along definite trails. Tahr were
adept at jumping, ascending the steep sides of
lateral moraines (Plate IIIa) and crossing

icy glacial streams. Tahr of_all ages and sexes
appeared. to enjoy running: down smooth rock faces
or steep grassy slopes.

Such characteristic prancing-was_accompanied
by a series of twists- and jumps in the- air,
often landing sideways onto “the slope. Once
an individual appeared to actually summersault
in the air. Steep. slopes were descended by a
series of diagonal turns. Such behaviour was

commenest .towards late afternoon, when tahr moved
downslope.

This posture, as opposed to lying down, was often
adopted between periods of more intense activity.
Individuals frequently. chewed the cud while
standing. Anderson and Henderson (1961) state
that tahr commonly post sentinels to warn the
others of impending danger. There was no
evidence of this social role, as sometimes all
the members 'of a group were either feeding or
lying down; none was standing vigilant. Undoubt-
edly individuals were more watchful while
standing than when busy feeding, but so also

were they while lying down, unless. they had
fallen asleep.
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_ The pattern of daily activity of maternal groups (i.e. adult
females-subadults, yearlings and young) - was récorded throughout the
study pefiod. In July, following parturition, the activity of new-born
-young and in the post-monsoon months, from Oétober until April, that of
éduif males was recorded independently. Poor visibility during the
-moﬁsoon,:ffom June until Septembef, handicapped observational work
(Section 2.2.2). This.precluded any chance of obsérving mother-young
behaviour around the time éf partuiition.

Few carcasées, skulls or horns were founa. A skull and one
horn were collected in‘the field and on one occasion an old female,
depiéted in Plate IIa, fell off a cliff just behind Langtang Village.
By thé time it was reached it had been stripped of its meat by localsj;
6nly the skull, horns, hide and stomach contents were available for
inspection. Its horns and molar teeth were kept for aging.

Each month two to six samples of fresh faeces were collected
from Area 1. A sémple nurbered about six pellets, which were considered
to be freshAif still covered?ﬁith mucus. For fear of disturbing the
tahr, it was not practical to follow‘them in order to coilect faecal
sémpleé.from different individualé. Since the number of samples
collected in any.ope month was small compared with the number of
individuals (N=77) known td.frequeht'Area 1, it is likely that each

" of these in a given month came from a different individual.

Each sample was divided into two sub-samples in the field.
'These were stored in tWo>different~ways in case either one proved
-ﬁnsatiéfactory. In the first method the suﬁ—sample was boiled in 10%
sodium hyd;oxide for_about 20 minutes to. clear the plant fragments;
Exéess élkaii was then decanted énd.the éub—saméle was. preserved in

"70% ethyl alcochol until ahalysed. In thé'second‘method the sub—sampie

was baked in the sun for several days until thoroughly dry. It was
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" then stored in a plastic bag and sealed by drawing a hot wire across
ﬁthe opening. Faeces were stored fbr up to 2l_months'before being
analysed. A few pelléts in the plastic bags became moﬁldy during this
intervening period.but this was superficial ‘and did not jeopardize
identification of the plant fragments.. The second method proved to
bé the more satisfactory way of storing'faeces (Section 3.2.2).

| A reference collection of the plantsAgrowing‘in Area 1 was
Lobtained to gnable plant fragments within the faeces to be recognized.
.>The species in the reference collection were subsequently identified at

the herbarium in Kathmandu and at the British Museum (Natural History).

3.2 Laboratory Work

3.2.1 Aging of molars-

\

The first molars were removed from two lower jaws and
sectioned vertically using a hack-saw. OneAfaqe was then polished,
using an electric diamond-impregnated grinding stone, and viewed undexr
a binocular microscope with reflected light. This method of_aging
molars,used for example'by Aitken (1975) for roe deer {Capreolus
capreolus), re;ies on the formation of "distinct layers*iﬁ the dentine
or cementum in response to sharp seasonal changes in climate and, hence,
food supply (Rudge 1972). |

.It'was found that layering within the'cementum of molar teeth

was not distinct but it was prominent within the dentine (Section 4.6).

|
1
3.2.2 Faecal analysis ' :
The literature .contains a plethora of techniques concerning.'




the analysis of faeces after the pioneering work of Baumgartﬁer and Martin
(1939) whéreby plant fracments in the faecés were identified by means

of epidermal_features; .Verious methods . have been reviewed by Hansson._
_(1970), who concludes that volume as-well as frequency 6f occurrence -
should be'estimated because the importance of species occurring as.large
.fragments migﬁt‘o;herwise'be'underestimated and vice versa. This

review did not consider the work of Sparks and.Malechek (1968) who
estimated perceﬁtage composition dry'&eight from réébidigg the

frequency of occurrence of oplant fragments. It was not necessary to
estiﬁate the volume of individual plant fragments, since they wére éll
redgced to a uniform size by grinding-over a one millimetre screen.

This microhistological technique has beenvadapted by Hansea (1969, 1977)
to determine the botanical composition of faeces and it provides the
basis to| the present analysisih
Two pellets from each of the air-dried sub—samples wefe
| - crushed between hard surfzces and their éonténtS'trumbled with the

fingers.! Grinding to a uniform size was not possible in .the absence

of a suiFable mill, but when viewed under a microscope the faecal
fragments were found to be of similar sizes, except in the case of
mosses. Tﬁe‘faeces were heated at 75°C for 12 hours in 20ml Hertwig's
solution1 and then washed cantly with warm water over a 0.125mm sieve
prior to storing in 5ml glvcerol. Heating with-chloral hydrate and
hydrochloric acid dissolvecd the starch;ana rendered the tissue trans-
'lucent for identification purposes.

" The same procedurs was é;so adopted for the sub-samples which

had been preserved in alconol, but it proved unsatisfactory as little

1 Hertwig's solution consists of BOOg chloral hydrate, 36ml concentrated
hydrochloric acid, 110ml glycerol and 300mlwater.
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vfxpianﬁ material:remained'by the time that the sub-sample had been
cooked in Hertﬁig‘s solution and washed over a sieve. Treatment with
Hertwig's'solution was necessary as previcus boiling in the field with
10% sodium hydroxide did not clear the plant fragments sufficiently.
It is likely that the plant fragments in these sub;SampleS\were more
fragile due to their earlier treatment with lQ% sodium hydroxide and
their prolonged standing in alcohol.

The plant reference collection was prepared similérly to the
faecal ﬁaterial and mounted perménently onto slides. Dried plants were
v cut up into 1-10mm lengths and treated with Hertwig's solution. One or
two hours heating was normally sufficient. Fragments were theﬁ mounted
éhté slides using gum chloral; Staining was unnecessary.

While in the field some fresh plant material was prepared by
manually scraping the leaf surface, ﬁsing dissecting needles and dilute
nitric ééid to cleqr fhe éuticle. Sec?ions were then dehydrated before
mounting in DPX.

Slides of the reference plantAcoliection'were photomicrographed..-
Using a pipette, a single drop of the faecal material was placed on a
- slide and observed under a binocular microscope (x 125). Plant frag;
ments were id;ntified by . comparison with the photomicrographs. Epidermal
- features such as cell size‘and shape, the distribution of‘stomata; silica
bodies, hairs, short and long ceils and the~cren¢lla£ed or uniform
pattern of cell Qalls were used to identify frégmentS“ﬁo the ievel of
genus oOr species. Approximately oné.hundred fragments "were identified
in each drop of faecal material, although not always t0'speciés/le§el;
A single drop was foqnd to be representative_of»the Qﬁole sub-sample.

The numbers and types of fragments identified in two-érops, taken from
the same sub-sample, were.tested for heterogeneity usinglx?. ~This»was.
repeated several times with different sub-samples but there was never

any significant difference at the 5% level of probability.



4. POPULATION DYNZMICS

A population is considered to be a number of animals which.fdrm
a discrete breeding unit. In the upper Langtaﬁg valley the areas
occupied by‘the Langtang-&nd Yala populations were separated from each
.other by a distance of &bcut three kilometres. A small glacial valley
crosses the intervening area and terminates in the vicinity of Kyangjin
{Fig. 2),which is .inhabited by local people with_fheir livestock during
the summer and visited by trekkers (tourists) in the other seasons. 2ny
- barrier separating the two populations of tahr was likely to be due
to human rather than topocraghical faetors. As maternal groups
" maintained definite home ranges (Section 4.1) and since néne was ever
seen in this intervening area, if is assumed that the Langtang and Yala
populations represented fairly distinct breeding units although lone
adult males may have wandsred between the two.
The term "herd" is applied toAthat portioﬁ of a population

which occuﬁied a specific area for a given period of time and behaved

as a unit. With maternal herds this area may be referred to as the

home range, since it was occupied throughout tﬁe year. This was not

the case for adult males, which aggregated into herds and frequented a given
afea.for part of the year only, following_tﬁe rut. 'All the members of

a herd were not necessarilglseen at. the ‘same timey since they often
. splitkﬁp-into "groups". - 2 group is défiﬁed after-Schaller (1973Y as -
any nﬁmbér of individuals which are separated from other individuals
5y at leagt 200m. Groups were fluid social units which often changed

in size and composition on a daily basis.

4.1 Population Size

Much difficulty was experiencéd iﬁ'accurately estimating
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the size of the Langtang population. Detailed census data are given
.in,Appendix I. Based on these, several e;timates aré considered below.

‘Tﬁe results of the monthly census of the Langtang“populétion
aré given . in Table. 1. These fesults are inconsistent from month to
month. They also vary between up-valley and doﬁn—vailey surveys which
were made within a few days of each other. The importange éf censusing
tahr in the early morning or late afternoon .is exemplified by the mid-
day - census gf l‘March,.when no aﬁimals‘were sighted (Table 1). It .
appears that only once, on 24 February, on an up-valley census, was a

' large proportion of the population censused. This provides a minimum

estimate of 131 individuals.

Table 1l: Numbers of individuals counted each month.in the Langtang

population
UP-VALLEY CENS us DOWN-VALLEY CENSUS

Date Time (hrs) No. tahr | No. tahr Time (hrs) Date

4.10.76 0715-1440 50 19 0740-1010 8.10.76

4.11.76 0815-1650 . 20 = cloud 5.11.76
14.12.76 1115-1700 - 38 - dusk 18.12.76
13. 1.77 0945-1530" 62 63 0745-1020 1l6. 1.77
24. 2.77 0850-1740 131 0 1230-1400 1. 3.77
24. 3.77 0800-1645 58 C dusk . 25. 3.77
19. 4.77 0810-1400 . 57 42 1300-1820 21. 4.77

Apart from the monthly census, tahr werxe counted in Areas 1-6
during routine obserﬁational work on many differént occasions each
-month. Table 2; based on data in Appendix I, shows the maximﬁm~numbers
" of tahrlgeen simultaneously in each area for e&éry month.. Summation of ‘
the maximum counts for Areas 1-6, on a monthly basis, provides. alterna~
tive estimates of the size of the Langtang popﬁlation. Since areas were
not pecessarily observed on the same dates as each other, the estimates

are liable to be exaggerated because they do not account for the same




. animals being present and, therefore, counted in more than one area in

the same month.

No data are available for April 1976. - Adult males

were seldom seen during the monsoon (Table 7) owing to their being at_‘

higher altitudes obscured by cloud.

Thus, the estimates for the

months of July until Octcber are too low, as adult males were under-

. represented.

They have been corrected by assuming that the proportion

of adult males within the Langtang population was.l]% during this time

(Section 4.5). In May the absence of data for Areas 2-4, which had

not been surveyed at that stage of the study, precluded the population's

size being estimated. Tehr were never seen in Areas 5-and 6 from July

until September. Althouch poor visibility during the monscon may have

prevented their observation, it is more likely that they.had moved west-

wards into Areas 1-4, following an influx of livestock into Areas 5

and 6 during the middle of June (Section 4.2).

\

Table 2: Estimates of the size of the Langtang population,_based on the
maximum number cf animals seen in different areas each month

- Month Area Area Area | Area Area | Area |Estimate|Corrected
' 1 2 3 4 5 6 . |Estimate
May 56 (29)} NC NC NC O 43 (21) 99+ 99+

~ June 48 (21)| 22 (16) 17 (22)| O - o 37 ( 8) 124 124
July | *58 (12)] 16 (16) 30 (27) O o) o lo4 125
Aug 64 (19)j*41 (15) 17 (20)] *4 (20 | O 0o 126 152
Sept 38 (30)| 37 (29)i*22 (28)] © o} (o] 97 115
Oct 66 (11)*27 (25)*22 ( 1)} O 7 (419 (8)] 141 163
Nov 42 (30)] 19 (29) 12 (30) O o} 12 ( 5) 85 85
Dec. 67 (30) o 13 (20)] 32 ( 8|15 (14)] 9 (14) 136 136
Jan. 8l ( 8)* 6 ( 73*33 (16)| 40 (12)|28 (13)] 6 (15) 194- 194
Feb 77 (19)f 27 (24) 15 {23)] 38 (22)} © 16 (24) 173 173
Mar. *58 (24)] 18 (16)] 14 (18)[*19 (18)| 4 ( 8){ 13 ( 8)| 126 126
Apr 82 ( 8)] o ¢ (21) 22 (19)] © *14 (20) 127 127
NOTES: i. Brackets indicate date of census.

ii. Asterisks indicate that more animals were known to be-present
than were actually counted. '
iii. NC means not censused.
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'A more reliable estimate of the size of Langtang population

was achieved on 21-24 February, when tahr were repeatedly counted iﬁ
" Areas. 1-6. The relevant data from Appendix I is presénted.in Table 3.
As fairly consistent numbers of tahr were seen in the same.areasﬂover
' several consecutive days, it is reasonable to aésﬁme that most of the
population was censused and that duplicate counts, due to individuals
vfrequenting more than one area during the census period( were minimal.
6n 19 and 21 February Area 1l was visited and the group(s) were censused
_fxom'close-quérters. Unfortunately, on subsequent days, Area 1 had to
be surveyed from the valley flqor, in order to census the other éreas,
and a large number of individuals were not counted because they were |
hidden from sight. Summation of the. maximum number of animals counted
in.each area provides an estimate of 173 tahr. This is considered to
bé the mbst reliable éstimate of the Langtang population since it is
based on repeated ceﬁsus within.a short time period. Although the
estimate may be slightly exaggerated;‘resultiﬁg from duplicate counts
of individuals, such an effect is probably counterbalanced by a small
number of animals which may have been missed during the census.

Table 3: Estimate of the size of the Langtang population, -based on the
number of animals counted in- different areas-between 21 and

24 February .

Date . Area 1| Area 2| Area 3 | Area 4 | Area 5 | Area 6  Total
. 19.2.77 77 NC NC NC NC .- NC. 77
0 21.2.77 77 NC NC NC NC™ . NC - 77

22.2.77 | *45 17 - 6 38 . 'NC NC 106

23.2.77 | *46 21 15 *16 NC NC 98

24.2.77 *4]1 27 12 35 - 0 16 ' 131

Maximum 77 27 15 38 . o 16 173

count

NOTES : i. Asterisk indicates that more animals were known to

be present than were actually observed.
ii. ©Underlined is the maximum number of animals censused
in each area. : ‘
iii. NC means not censused.
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Althoughvﬁpe gala pqpulatioq was ‘infrequently surveyed, it was
much easier to census than the. Langtang population on account -of its
smaller size. Alsé'members of the Yala population. tended to be less
dispersed. The population frequented Areas. 7 and -8 but only adult males
were ever seen in Area 8. Cenéus data fdf_the Yala population appears
iﬁ Appendix I. On 21 April 1977 a total of‘46 tahr were seen in two
.groups of'40 and 6 in Arxeas 7 and 8,_respectively (Appendix I). It is
likely-tﬁat the whole‘poéul;tion was counted»on this date, bar the odd
lone individual, as locals and D. Miller (pers. comm. 1976) had

répeatedly reported seeingc up to 40 tahr in Area 7.

4.2 Home Range

.Home range is a concept which is used for convenience to
describe the'area within &hiéh an animal; or group, pursues its routine
aétiv;#ies such as eating, sleeéing,.mating and'caring for the young
(Burf 1943’? if différs from a.terfitory which is an aétively defended
area.

It was not possible to determiné the size of an individual's

“home range, by mapping its movements, because animais weré qof
indi&iduéily recognized. Eowéver, varioﬁs herds,béééme familiar fo

the observer du:ing.the course of the study asthey could invariébly be
7 found within certain well—éefined areas.1‘fhe sizes of these areas,
together with thé mean nuzbers of_ animals observed within each during
the study period{ are given in Table 4. éummation of the means fof.

. each area gives a total of 113.2 for the size of(the Lapgtang populaj
‘tion which is ﬁucﬁ 1owér ﬁﬁaﬁ the estimate of 173 (Section 4.1). In
ofaer_t; caléﬁléte mean censity from the mean number of animals
obsefved in each area, ﬁhe latter valﬁes were éorreéted by'a'factor of .

173/113.2 (Table 4).
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Beiné the main étudy‘area,'Area 1 was obseryed more frequently
fhan any Qf thé other areas. It wés frequented by a large herd which
numbe?ed.up‘té 77 individuals on 19 and 21-February«(Appendix_I). At
least 38 animals, or about.a half,.of this herd were seen in Area 1 at
some:time.every month. In December and February at least 40 tahr wefe
seen in this area on 13.out of 15 occasions' (Appendix I), The
regularity with which a large proportion of fhis herd was obserﬁed in
Area-l,'combiﬁed with the fact that animals were seldom seen to enter
o? leave it, indicates that Area 1 formed a ﬁajor portion of the herd's

home range.

Table 4: Mean number and mean density of animals in Areas 1-6
(Langtang population)

AREA 1 2 . 3 . 4 5 6 - TOTAL
Mean no. , 32.3 17.2 11.3 23.8 11.0. 17.6  113.2
Mean no. 49.4 26.3 17.3 ' 36:4 16.8. 26.9 - 173.1
(corrected) :
Area km2 ) 1.28 0.57 0.42 1.06 1.57 2.02 6.92
-2 - : _ : -

- Mean no. kam 38.6  46.1 41,2 34.3. 10.7 13.3  25.0

No. observations - 95 20. 33 15 5 28 196

Individuals in Areas 2-6 were observed less often and,
consequently, their movements were not so well known.. It was unknown

whether they all belonged to the same or different herds. . Table 4

.indicates that the mean density of tahr in Areas 5 and 6 was much

;ower than in Areas 1-4. This difference is explainednby the fact

that maternal and adult male groups only occupied Areas 5 and 6 for

" part of the year. In the monsoon the occupation of'the.lower slopes in

Area 6 and, to a lesser extent, Area 5 by livestock resulted in the

tahr dispersing elsewhere. On 10 June 40 tahr were seen in Area 6.

'~ Between 16 June and 1 September this area was repeatedly used by
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locals for grazing their livestock. Apart from two lone adult males,

no tah; were seen again in Area 6, which was twice visited in-the
monsoon, until 8 October, when a maternal group of 18 tahr was sighted.
During the rut, from November to February, only smallAgroups (Nmax. =..12)
were~éver seen in Area-GI(Appendix.I), which~suggests that the main
futting,ground was.in Area 5. A large mixedtéroup of 28 tahr seen in

- the latter area on 13 January supports this notidn.

' A herd of aduiﬁ males, numbering about- 19 members, was first
located in-Areas 5 and 6 on 24 April 1976 as a gfoup of 18 individuals.
It was seen twice again in May, numbering 17 and 18 ig@ividuals and
early in June, numbering 10 individuals.. On 10 June: a mixed group of -
33, which included 18 acdult males, was seen in Area 6. On this occasion’
‘the adult males tended to féed apart from the rest of the group and
iS of them subsequently moved elséwhere. Thereafter, the adult males
. ‘'were never seen together agaih until the following yéar on 24 Febiuary,
when a group of 16 individuals Qés sighted.. In March and April 1977
13 and 14 members of the herd, respectively, were seen. 1In the rut
memgers of this ﬁexd must have joined maternal’grogpé either in Area
5 of further to the west. Several repprté indicate that the location
‘and size of tﬁe herd had caanged little over the past few years. The
manager of the cheese factory at Kyangjin reported éeeing 16-17 tahr
regularly between 0800 hrs. and 0900 hrs. as they moved northwards,
aibhg the contours, from Area 5'U3Aréa6ﬁ ﬁ;Boltbn (peré. comm.) saw
a group of 10-15 tahr in this vicinity in March 1974. ‘The east~facing
_sloées of Area 6, where this male herd Qas commonly seen from Kyangjin,
aré shown in Plate 15.

| The Yala population occupied'a‘total area of 6.72km2. In-A
Area 7 (5.59 km2), which approximated to the home range of about 40

animals, . tahr occurred at a density of'7.2km_2. This lower density is

of a similar order of magnitude. to that of the Langtang population in
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© Areas 5 and 6 (Table 4). It may likewise be explained by the fact that
the alpine pastures were grazed by livestock in the monsoon between 25
June and 1 October.. Only adult male -tahr were ever observed in Area 8
which was 1;i3km2 in area. A herd, numbering up to 6 individuals, was
seen in this area between late February and late April 1977. 1In the
monsoon the lower slopes of Area 8'weré grazed by livgstoék from 13
August unfil 1 October. The adult male herd either diépersed or moved
4 elsewhere prior to the influx of locals and livéstock because it was
not seen in the vicinity on 18 June.
From.the'preceding information it is-evident that maternal
herds occupied tﬁe same home ranges throughout the year,-unléss
disturbed.by locals with their livestock. Adult males seemed.to spend
the spring.season,fbllowing‘the end of the rut and prior to the monsoon,
in all-male herds which ranged within fairly well-defined areas. In
 the case of the Langtang population tﬁe adult male range was also

used by maternal herds but in the Yal; population it was exclusiQely
occupied by adult méles. Both Langtang and Yala. adult méle herds
ranged at a density of 5.3km_2. In the monso&n.adult males remained

at higher dltitudes,vpossibiy wandering. more extensively;ih'this season,
and then joined up with maternai herds for the rut (Seétion 4,4)L

The density of tahr was lowest in areas which were also used by

livestock for part of the year. This is discussed further in Section 7.

4.3 ' Group Size

During the study period 239 sightings of groups, pbserved in
Areés 1-8, were classified according to groué éize (Appendix II). Onlyl
the'ihitial group size was recorded; subsequent.changes in group size,
‘due to animals entering or leaving a group within the period of

observation, were not incorporated into the: data in Appendix II.
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Sepératé statisticallgreétment of gfoﬁp size for the Lanétang“and
Yala populations ﬁas nét.justifiedf‘iﬁ view of the small number of
_sigﬁfings of Yala groups (N=16). | |

The frequéﬁcy with which different sized groups were observed
is shoﬁn in Figure 5. The most frequently.observed cateéory of gréup
-size co@prised one to three individuals, of which lone individuals
were the most numerou§ (2opendix II). A convenient measure of the
-amount of time which tehr spent in different'cateéories of group size
is obtained by dividing the number of animal sightings for each category
of gréup size by the total number of sightings and expressing- the
. fraction as é pegcentage, as in Figﬁré'6 which is based on data in
Appendix II; fhis'shows tﬁat fahr.speﬂt 70%-of their timé in groups of
'size 1-40 and 30% in groups exceeding 40 individuals. ‘

Grdupé numbered upAtd 77 individuals with a mean at 14.8.

Based on data in Appendix I, Table 5 shows the mean, with 95%.éonfidence

- .

limits (iZSE), and range of group size for diffeient months.

Table 5: Mean and range of group size for each month

Month No. group No. animal ‘Mean group Range
. sightings - 'sightings e size :
April 14 - 138 9.97 3.8 3.- 21
May - 20 339 17.0; 6.5 ‘1L - 56
June 25 _ 394 , 15281 6.1 1 - 48
July 16 215 l3.4; 6.2 1 - 35
August 18 . 377 _ : 20.9;10.5- l - 64
September 16 174 A10.9;-4.2 1l - 27
October 23 274 - 11.9;-8.0 1 - 66
.November 17 204 12.0- 6.6 1 - 42
December 16 304 - 19.0111.3 1~ 67
January 1o 286 17;9; 8.4 1 - 58
" February 16 : 394 24.6;11.0' 7 - 77
Maxch 24 ‘ 177 7.4; 3.7 1 - 49
April 18 - 269 : . 14.9--8.7 1 -59
TOTAL 239 3,545 14.85 2.0 1-77
NOTE: Mean values are civen with 95% confidence limits (i2SE).

Standard errcrs ere corrected for small. sample size, where
" N is less than 30, using Student's t~ distribution.
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There wés no obvioﬁs trend ;n mean group size with the time of year.
Groups might be expected to have been significantly larger in size
between November and February, when-adult'males joined maternal groups,
but the data do not justify this supposition in view of the large |
standard errors of the means. Although mean group size was highest

by the end of the rut, in February; it was also. quite high duriﬁg the
monsooﬁ, in August.

" A further test, using X2, waé used to determine whether or nof
there were significant seascnal differences in group size. It was
necessary to amalgamate months into three seasons (pre-parturition, post-
pﬁrfuriiion and the rﬁt)‘aﬁd group,éiées iﬁto'fiﬁeicategories for
statistical purposes. Detzils appear invAppendix III.  There ié no
significant difference in the number of sightings‘of each category of
group size between the three different seasons (X2 = 7.27; d.f.= 8;

P> 0.50). "

Groﬁps'were often seen t§~split up or'merge with each other
during the day. For example, on 4 May a group. of 32 tahr was first
sighted at 0600 hrs. in Area 1. By 1135 hrs. the group had subdivided -
‘into units of 12 aﬁd 20 individuals which late; rejoined each other at
1330 hrs. bn another occasion, 6 September, two groups- numbering 6 and
13 individuals were watched at 0830 hrs..wﬁile they.ascended the south-
facing cliffs at the foot of Area 1. By 0900 hrs. they haé merged into
a single group;- thereafter, they were obscured fxom sight:by low cloudf
inAéeneral groups éften dispersed while foraging during the day butv

tended to converge with each other towards late afternoon.

4.4 Group Composition

Members of a group were classified into age and sex categories

' whenever possible. Of 238 groups, 14.3% consisted of adult males only
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PLATE . IIla. :Female tahr, followed by their young, ascending
’ the steep sides of a lateral moraine.

PLATE IIIb. A mixed group.of tahr with adult fehéles,.juvenilés'
and a Class II adult male (seventh from the top). °
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(adult male groups), 36.6% lacked adult males. (maternal groups) and
49.2% comprised adult males together with other age and sex*cétegories'
(mixed groups).‘ The incicence. of adult male, maternal and mixed groups
varied seasonallyl(Table 6) . Mixed groups were most-frequently |
observed dqring the rut (Plate IIIb), between November and February,
vapd néver seén in the monsoon months of July, August and September.
' The incidence of adult male groups was low duriné the rut but mislead-

ingly lower in the monsoon, when they were under-represented (Section 4.1) . )

Table 6: Number of sightings of adult male, maternal and mixed groups
each month

Month A M 4 4 A S O N D J F M A Total
Ad. male - 4 4 1 o o 1 7 4 2 2 5 2 2 34
Maternal 6 8 11 16 20 16 15 3 0 o0 .0 12 10 117
Mixed 0] 3 8 0 o0 o0 2 13 19 19 11 3 9 87

TOTAL 10 15 20 16 20 17 24 20 21 21 l6 17 21 238

Maternal groups predominated 6vér mixed groups outside the rutting
period. The ratio of maternal to mixed groups was- tested.for homogen-
eity using XZ and found to differ significantlyubetween months (X2 =
129.79, d.f. = 12, P<0.00l). During the monsoon; which was also the
time of parturition; adult males ranged separately from females and
juveniies; not once was-an adult male seen anywhere near § materna1
group. Mixed groups were predominant in December and January which,
therefore, was likely to have been the peak period of the rut. During
Atﬁe rut adult males were occasionally seen alone, or in pairs, but
‘never in large all-male groups. Towards the end of February adult. males
were seen together in large groups .and by March more maternal than mixed
groups were recorded. However, édult males.did not entirely disassociate
themsélves from females and juveﬁiles unﬁil abéut mid—June;.poséibly

with the onset of parturition.
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Of 37 sightings of lone individuals,. 13 were of adult males,

11 were of adult females-subadults, 2 were of yearlings and the rest

were,unknown. Of 18 sightings of pairs, 5 were of ‘adult male groups;

7 were of a female and her young and 1 was of an adult female-subadult

with-a'yearling; the others were unknown. . Sightings of small groups,
numbering three to five individuals, comprised adult males on 5 out of

32 occasions and adult females with juveniles on 12 occasions, while

groups of adult females-subadults and yearlings were each seen once

and mixed groups, once with two adult males, six times. The composition

of the other ’f groups was not determined. Subadults and yearlihgs

tended to remain with. females, rather than aggregate in large groups
of their ownalthoughin,June, eight yearlings were seen with six
Class II males and on another occasion, in November, a Class III male

was seen leading 12 yearlings and a subadult.

\

4.5 ... . Population Structure

Tah; were aged and sexed according to the catégories
described‘in Section 3.1; The relevant data are given'in Appendix I.
As females were not often confidently distinguished from subadults,
poéulatioﬁ structﬁré:can only be crudely estimated by extrapolatioﬁ.

bata from Appendix I, relating to the Langtang population,
are.summérized in Table 7, which shows the numbers‘of adult-ma;es,
adult females-subadults~yearlings and young observed.each mbﬁth;
During -the pre-~parturition period (AprilfJune) yoﬁng, which were:

approaching one year old, were not consistently distinguished from -

. yearlings owing to inexperience. Also, it was not always possible

to separate these two categories of juveniles:'at other times of the

‘

year when observed at distances exceeding 1,000m. Such sightings are

entered into column five of Table 7. Estimates of the proportion of . .
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Table 7: Numbers of adult males, adult females~subadults-yearlings and
young recorded each month (Langtang population) .

Month Ad.males F-S-Y1 Yo F-S5-Yl-Yo Yo/F-S-Y1 Total
Apr  17(32.1) ? ? . 36 - 53
May ~ 48(21:8); 2 ? 172 - 220
June 45(14.2) ? ? 271 - 316
~July O - 206 ©  64(23.7)* o) (23.7) 270
Aug - o = 324 106(24.7) *. © 22 I (24.7) 452
Sept 2 - 114 53(31.4)* 36 (31.7) 205
Oct 11 -~ - 207 81(27.1)* 21 (28.1) 320
Nov  31(13.7) 138 37(18.0)- . 20 (21.1) 226
Dec 73(15.1) 127 - 51(20.3) 232 (28.7) 483
Jan 68(20.1) 120 53(22.0) - 97 ~ -(30.6) 338 -
Feb ~ 65(22.3) 162 59(20.6) : ) : (26.7) 292
Mar 19(12.9) 28 30(20.4) o (23.4) 147
Apx 45(16.7) 162 36(14.8) ' 26 ’ (18.2) 269
NOTES: = i. 'F, S, Yl and Yo mean adult females and subadults,

yearlings and young of both sexes, respectively.

ii. Brackets indicate percentages.

iii. Asterisks indicate percentages which-are exaggerated
because adult males were under-represented.

adult males within the Langtang population vary between about 13% and
22%'for different months, apart from April 1976. This'high estimate
.6f 32% might be due to small éample siée.(N=53). No estimates are
presentea fof the period July-October because adult males were under-
represented (Section 4.1). 1In view of this'biasedAsampling, estimates
of the proportioﬁ of young within the populatipn are exaggerated fqr
these months. In the other months these estimates vary between 18%.
and 22%,; except in April 1977 which is unaccountably lower. Alternative-
1y; thg number of yéung cén be considered'in relafion-to the numbexr of
“adult feﬁaleé and juveniles, as in cblumn six of Table 7. Although
| estimateé'of the propoftién’of adult males and young fluctuate from
month to mbnth; no trend is éppéfenﬁ; Fo;iinstanée, the‘ratis of
youhg to adult females and juvéniles mightlbe ekéectéd té bé loﬁer in
the months folioWingtéérpurition as a result of high ﬁortality, but
this is not evident.

In Table 8 the cata from Table 7 is presented on a periodic
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basis;, having amalgamated the months.into pre-parturition, post-partur-
<itioh;and rﬁiting seésons. fhe'ratios»of adulf males.td non adul; males’
do nét»differ signifiqantly;between tﬁe.three periods for.-which daté :
are éomplete (X2 = 1.89, d4.f. =.2, P>0.30). »Likewise no significant
difference exists between the ratios of yohng fo adult females and-
juveniles fér those periods in which the relevant data are present

(X2 =l5.75,,d.f. = 2, P>0.05). It is concluded, therefore, that these

- two ége and-sex categories remained cénstant throuéhoutlthe year,

Table 8: Numbers of adult males, adult females-subadults-yearlings
and young recorded each season (Langtang population)

Séason Ad. males F-S-Y1 - Yo F-S-Y1l-Yo - Yo/F-S-Y1 Total
Pre-part. 5 ; o

(Apr_gune) 11O(18-7) 2 2 A | 589
Post-part. _ . .- |
(@ly-octy 13— 81 304(26.0) I (26.3) 1,247
Rut 237(17.7) 547 - 200(20.:3) 355 - (26 8). 1,339
(Nov-Feb) ° . . . . '
Pre-part.; o )

(Mar-mpr) ©2(15-4) 260 66(16.9) . 26 (20.2) 416
TOTAL 3110 _ ' : :
(Nov-apr) -OL(17:2) - 807 266(19.4) 381 . (24.8) 1,755

NOTES : Refer to Table 7

Any high;mortality;acting on young animals must haﬁe occurred,at,>or
shortly after,‘parturition,»Since mortality was not significantly
higher during the winter. The stationary nature ‘of the adult male and

- -'young categories, which: must also reflect stability among -the other age-
and‘sex-categorieé, suggests that the étructure of this population
remained cdnstant.during the.study pefiod. As data are incomplete for
the period April-October, the pfoportions of adult males (17;2%) and -- |
youﬁg (l9.4%) within the population are derivéd.from figu?és relating

to the period November-April (Table 8).
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Sometimes 1t wa s-p0551ble to dlstlngulsh between Class II
and Class IIT adult males and between yearlings and adult femeles—Sub-
edults. Relevant data from. Appendix I appear in Tables 9 and 10.
The ratios of Class IIftoCClass III adult males (Table 9)
wereAtestea-for hoﬁogeneity between months, except for April 1976 and
July-October, when data are absent.

Table 9: Numbers of . Class II and Class III adult males recorded each
month (Langtanc population)

Month : ) A M J J A S o N D J F M A Total
Class II © 23 16 0 O O 1 8 14 24 34 5 21 146
Class III 0O 25 22 0 O O 0 2.41 27 16 O 17 168
Class II-III 17 0 7 O O 2 10 3 18 17 15 14 7 110
TOTAL 17 48 45 0 O 2

11 31 73 68 65 19 45 424

A significant difference exists between these ratios (X2 = 29.98,
d.£. =17, P<:d.OOl). Many moxe.Cless III than Ciass If adult nales were
obeerved in the first half of the rut, in Novembet and Decembet, than
in other months. At other times of the‘year‘as many or more Class II
than’CleSS IIT adult males tended to be seen. Since the overall
proportion of adult males-within the population did not change
‘signiticantly from seeson to.season, such heteroéeneity must reflect
‘behavioural differences between Class IT and Class III adult males.
Perhaps fewer Class I1 adnlt males were observed in mined groups during
‘the”first belf of the rut beeause Clees'III edult_ma;es were potentially
notetagéteesive at this time. By the second half of the rut such
aggresetqn may-heve wenee, resnlting in an ;ncreased incidence_of
_ Claes_IIAadu;t meles‘inlniged greupe. -§nnnetion>ef:tbe numbers'pf“
;Cleee IT and éiess I1I adu;thmelee'recqrded eechbmonth provides a mean
eetinate.ofltbeir ratio which is 1;1.27

” The_number of yvearlings relative to adult females—subadulte

{(Table 10) . differs significantly from month to month (X2 = 40.39,
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" d.f.= 9, P<0.001) for which there is no obvious explanation. A mean
~estimate of ‘the ratio of yearlings to ‘adult females-subadults is

"1:2.7. This is obtained by summing the data for every month (Table 10).

“Table 10: Number of yearlings and adult females-subadults recorded
each month (Langtang population)

Month A M J 3 A S O N D J F M A Total
Y1 © o 015 33 34 35 20 3 1 17 17 37 212
~ F-8 _ O 0 0124 107 47 77 .24 11 .9 47 35 82 563
F-S-Y1 O O O 67184 '33 95 94 113 110 98 46 43 883"
TOTAL O O 0206 324 114 207 138 127 120 162 162 1,658

98

Life expectancy at‘birth (eo) and mortality rate (q) are both
. functions of the number:oannimals just born (j) within a sample (n)
-of a sgable population'(Caugﬁley 1967). - With only one year's data it
'is not possible-fo‘determine‘wheﬂer érnot-theALangtang popﬁlation_waﬁin, 
A stationary state but, in the ‘absence: of contrary evidence, it will
be assumed that this was so. The limited value.of'conclusions based on |
such én assumption.should~be borne. in mind.’ In July and August,
following parturition,. there were 170 sightingé.of newly bprn young
and 530 sightings of adult females- subadults—yearllngs (Table 7). As
adult males were not observable .at this time of~ the year, the sample
size (N= 700) should be. increased by a factor of 17%. (Table 8) Life
expectancy at blrth is calculated as follows:—

where n =

eo = 2n‘- 3 700 x 100 = 343
.23 (100-17)

(2 x 843) - 170 -
2 x 170

4.5 years
Population mortality rate is calculated as follows:—

qQ =3

)

= 170 = 0.20 per year

843
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| Knowing the proportion 6f adult males. and young within the
Langtang-population, together with the ratios of Class II to Class IIT
adult'males and yearlingslto adult females-subadults, its structure
can be_approximated as in Figufe 7.. Applying a 20% ﬁortality rate to
‘the yearling category enzbles the proportiop of subadults, which were
not»distinguishéd from adult females in éhe field, to be estimated.

Based on Figure 7, the ratio of adult males to females is 1:1.9.

Fig.v7: Approximate composition of the Langtapg population for
100 animals

' Ad. male : F-S-Y1 ' Yo
Cab W (2.7) (1)_\
F-S ‘ Yl
47 // 17
: l g=0.20 l
) _ v \
CL.IIX Cl.II D .- 8 Y1 : Yo
9_ _ . 8 Y33 _ - 14 17 19

NOTES : i. Brackets denote ratios from which figures are
' derived. .o . .
ii. g is the population mortality rate from which the
" number of subadults is calculated.

FOn 30.Decémber é g;dup.of 67_tahr were cen§used from less
than 200m and it wés_possible repeatedly to.age a sémple'of adult males
and females.ﬁy counting the number of}growth~fings on their horns.
>The group compriseﬁ_? élass'III and 5 Class II aaults males, 37 adult
fémalesfsubadults—yearlings and 18 young (Appenaix]I). The numbexr of
adulﬁ females (N;23).in,the éroup~was estimated from tﬁe number of
.adult males (N=12), based on the ratio of 1:1,9<adult'malés to adult
.feméles. ‘The number of Yearlings'(N=8)_and4subadul£s (N=6) was
calculatéd by subtracting the ﬁumber 6f adult males. (N=12), adult females

' (N=23) and young (N=18) from the total group size (N=67). It was




52

assumed that the sex ratio was 1:1 for'thelyoung: yeerllug and-sUbadUIt
categorles-and thae there.uere sllgﬂfli fewer‘subadulfs'thau yeerllngs.
preseut; The.age'oisgrlbutlon'of'tuis oroup'is shown in Table‘ll;A.In
.uiew of-uhe small sample slze and inhereut'extrapolations, if is a
crude app:oximation. Tﬁeurelatively few-yearlings and subadults.uefe
probaoly due.uo small sample size rather than a reflectiou of'hioh
'mortality'of young for thch.tﬁere wés‘no.evidence; The disparete

., sex fatio for.adults indicates‘that mortality,was'hlgﬁer ln males then

females.

| Table 11: Approximate age distribution of a group of 67 tahr

: Total |Total
Age = - Class O+ | 1+ | 24| 3+ |4+ | 5+ |6+ | 7+ | B+ |9+ |sight-|ani-

— . . ings |mals

. Ad. Sightings 3 2 3 5 0 I 1 15 .

female Animals 4.5|!3 |4.5/8 Jo }|1.5]1.5 (23)

FEMALES 9 [(4) (3)] 4.5/3 |4.5/8 |o |1.5]1.5 39
Cl.III Sightings 6 |6 |5 |[o |2 |2 |21

Animals 2 |2 {1.70 A 7

MA LES. 9 ((4) (3)]5 (2 |2 J1i.7o0 71 .7 28

NOTE: = Brackets indicate numbers extrapolated from data in Figure 7.

The Yala populatlon was more or less completely censused on,
‘Zl.ﬁprll 1977 when 1ts com9051tlon was. found to be about 35 adult
'males, 30 adult females subadults,il7% yearllpgs and 17% young

(Appendlx I) Assuming that no female gayenblrth to twins in the
previous year, the proportion of females within the population must
V-have been at least equal to thatjof the young (17%). Thus, the propor-
tion of'subadults is, theoretically, 13% or less. The‘rath“of'Class

II to Class IITI adult males is 1:1.3 and that of adult males to females'

is estlmated to be 1:0.5. In November and December 1973, Fox.. (l974b)

repeatedly observed about 30 tahr in groups of 1l to 16 on the slopes i
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~ above Nubmathang. ..Of .these..13% were@adult-maies,_Gl% were females-— -
subédults, 10% were yearlings and 16%'wére young. 'The'proportions of
Young were about the.same for the 1973 and 1977 surveys. Fox (l974b)
probably reéorded a much smeller number of adult males bgcause he did
not survey Area 8 whigh, in' the prgsent study period, was exclusively

occupied:by up to six adult males.
4.6 Mortality

There was no evidence of any large predators within the étudy

area. Leopards . (Panthera pardus) occurred .in forest up to about

'3,000m which appeared to be their altitudinal limit. Wild dogs @f{g}
alpinus killed two calves of nak x yak-on the ‘night of 31 March at
Buldagaon goth (3,900m)} this lies on the south-facing cliffs about

3km west of Area 1. Wild dogs, rgther than leopard, were responsible
for the killing as the calves had been ripped open ét the belly which,
according to locals, is charagteristic of the fotmer. Although wild
dog and leopard. probably prey>on tahr in the lower Langtang Valley,
theré Qas never any sign of them further east in the upper part of
this valley. Leopagd tracks were once seen at 4,500m, high up the main
: Lgngtang Valley about 4km northeast of Langsisa goth (Area 85. At such
- a high altitude these. tracks could only havg,beén snow leopard ‘(Panthera
uncia) - This species has never beén_recérded for the Laﬁgtang National
Park;;“ifupresgnt,'numbers nust be very few. Tﬁis particﬁlar individual -
may have beén_a~visitor:who.had:wandered'across from China~(Tibet);”
Young tahr, during their first few days of infancy, may fall prey to
martens, foxes or large‘ragtors, although these predators commonly take
?rodenté-and birds which are smaller and, therefore, much easier to

carry off.
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The Langtang villagers are Buddhists.  On account of-their
1ieligion'they do not kill tahr, nor any other wild or domestic animal
for th;t matter., Elsewhere in themférk tahr used to bélhunted
' opporﬁunistiqally by other ethnic groups for their meat and hidés
(Fox 1974b); Such practices have probably stoppea:ever éince.the-area
~ became a National Park. In the upper Langtang Valley.tahr used to be
shot by.employées‘of the cheese factory which was first established in
11953, The last time this‘OCCUrfed was in the autuwmn of 1973, when one
femalé and one'yearling were sh6t (Fox 1974b). In the past hunting.
waé probably.neverfa sérious;cause of mortality and -in recent yeérs'it
~ has céased,;certainly in the Langtang Valley.
On ;everal separate occasions locals mentioned that tahr

sometimes became.éfflicted by an. eye disease, resulting in blindness
- and a large number of.caéualties from cliff falls. The disease
'apparéntly,occurs every 10—12 years apd can spread to livestock. Such
reporté may be exaggerated but tahr have been found blind in New Zealand -
owing to pinkeye,'of kerato-conjunctivitisA(Christie:and.Andrews 1964) .

Fighting between adult males was never observed but duelling
amongét juveniles was guite common. . Seldom was an individual seen t0':
lose its balance while fiéﬂting»or playing. Accidents .resulting from '
intraépecifiC-\comlaat.'probably rarely occur (Sectibn 5.5).

Onlj oﬁcé wés a young individual seen to lose its balance-ahd
fall; on anotﬁer occasion an adult. female fell about four feet‘downha~
slippery_rock. A Class III adult male was oncelwatched’negotiating'an
iced-over glacial.stream. It stopped six times a;ong'its_course;befote

finally selecting a suitable crossing point, where it was able to' use

-a series of rocks as stepping stones; instead of walking on the ice.
: . ST
I
On 31 March, at 0715 hours, an adult female.fe#l off the

cliffs just behind DUHE's house in Langtang Village. Lo#als maintained
_ ‘ . . | ,
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that it was an old female which had missed her foqting because of bad
eyesight.' At the time of her fall visibility was poor, the south-facing
cliffs were covered in mist. Although.the animal's stomach was full of °
dried gfasses her condition may have been weakened by protein deficieﬁcy,
causing her to stumble and fall. Ruminants can starve to death on a
full stomach if protein is cdeficient, because the bacteria which
ferment.the rumen‘content have to bevmaintained=b§ plant protein
contained in the forage (Geist 1971), or if digestibilityAis low.
The weight of the kidney fat would have provided én indication of the
animal's condition buf it was not available (Section 3.1). The animal's
coat appeared to be in fair condition with no bald patches as e?idence '
of(skin diseases. Body lice were present.. Details concerﬁing the age
of this animal (Specimen No. 3) appear in Apéendix IV.

Skulls and horns (Plate IVa) of three individuals, inclu&ing

the aforementioned adult female, were .collected in the field. Horn
dimensions and the number of growth rings present are recorded in
Appendix'IV, vThe age of an individual is equal to the numbei of horn
rings plus one (Caughley 1S65). Distinct light and dark bands were
éresent in the dentine of molar teeth  though the layers were not of a
uniform thickness, The maximum number of layers distinguished in the
dentine.did.not agree well with the number of.growth:ringsucounted on
respective horns (Appendix .IV). Only 10 layers in the dentine were .
_recognizable in Specimen No. 2, although it.was~thought:to be at least
14 years old, judging by the number of growth rings on-its horns. In
fact a further growth ring. was thought to be missing as the tip of the -
- horn had:been‘chewedkoff,;probably‘by_atyak,~asvthis skull was found
lying near the Langsisa goth. -Nine thin white bands of a regular:
ﬁhickness were recorded for Specimen.No. 3, although three thicker

white bands were counted in some sections between the enamel and the
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PLATE IVa = Tahr horns of specimens:Nos. 1, 2-and 3 from right
to left (Appendix IV). The keel of No. 3 is worn
away at the base.

PLATE IVb PLATE IVc

Vertical section of first molar Overhanging rock shelter and

tooth of specimen No. 3 showing tahr pellets in Area 1.
9 thin and 3 thick white layers :
in the dentine (Appendix 1IV).







57

last of the thin bands (Plate IVb). Judging by tﬁe”number of horn.
rings, this specimen was about 9 years old; according to the number of
dentive layers it may have been 12 years ocld. The lim;ted amount of data
p;esented'in Appendix IV indicates that males are capable of living up

to 15 years and females to 9-12 years.

4.7 - Populations in Other Areas

-In the lower Langtang Valley about 40 tahr were seen in the
vicinity of Buldagaon goth (F. Treurnier pers. comm.), thereby confirming

local reports. The tahr were seen on the south-facing cliffs, between

Gompa and Ghora Tabela, amidst subalpine forest (Abies spectabilis) and
scrub. |

Elsewhere in the Par# a group of 13 tahr Qere fleetingly seen
above Saraswatikund, near the headwaters. of tﬁe Trisuli Khola (Fig.l),
:on 16 February. It may have been a male_groué consisting of one Class
II, nine subadults and three yearlings since young, and so presumably
females, were not present. This gréup must have been part of a larger
‘ population. |

‘During a visit tc the east of the Park, 31 tahr were observed
on thé south—facing‘cliffs above Pemasol goth, near the eastern head-
waters of the Balephi Khola (Fig;l), on.24 April,1977. roﬁps of 3-12
individuals were seen. Of 18 individuals, two were Class IIT (11%)
and three were Class II (17s) adhit éales, eight were -adult females-
subadults (44%), three were yearlings (17%) and two.were kids. (11%).

Fox (1974a) repcrted tha£ tahr. occur in the vicinity of Rasuwa
Garhivand Ganesh Kuna. The>former is the border post with China (Tibet)
to which access is restficted. Permission to visit tﬁis area was

refused by HMG Nepal. The latter iz a lake which lies at 4,800m.
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It was visited on 7-13 November but no tahr were seen despite careful
.‘ scanning of the.valleys to the east and west, as far south|as the
. Chimisedang Lekh. 0ld faeces and trails were encountered between

'3,900m and 4,SOOm on the west-facing cliffs which overlook|the junction

:of the Melamchigaon and Syabru footpaths. They were also seen above
the tree-line at 3,870m along the west-facing cliffs of the river-

"~ valley which lies-east_of.Gapesh Kund. 1In béth cases the spoor was
“judged to be tahr as the terrain was considered too pr?cipltous for
sheep,‘which freguented the region in the monsoon.

Although the upper sections of the Melamchi, Larke and

Balephi Valleys (Fig. 1) were visited at various.times, tahr were

never sighted. As tahr are evasive 3nimaisy-Ofténﬁdutﬁofwsight.behind
Ii&éés;;rliﬁ‘gullies, their pfesence or. absence cannot necessarily be

 confi;med by a single visit to an area. These valleys appea;.to offer

suitable habitat for tahr and it is likely that populationé are present..

\

4.8 Discussion .-

The terrain and climate were factors which handicapped field-
work considefably, Experience showed that surveys are best undertaken
between about November and April, when visibility is good and counts
are not biased by the absence of adult males. The eafly morning,
when tahr move up from the lower slopes (SectionAS.l), is the best time
of day for census work. Ideally a number of observers should be placed

at intervals along the valley floor to enable each section |of the

south-facing cliffs to be simultaneously censused.
In this study the extent to which individuals were confidently
classified depended on their age and sex. Adult males ahd‘young‘are

easily recognized in the’figld but efférs are liable to occur when
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distinguishing'between adult females, subadults and yearlingé.
Discrepancies are apparent even in the literatufe. For instance,
Schaller (1973) descripes yearlings as being smaller than adult females,
whereas Tustin (pers. comm.) considers that these two categories are
similar. in build and difficult to tell apart (Section 3.1). Andgrson
and Henderéon (1961) found "... difficulty in distinguishing between
young buils from nannies..f“, and Fox (1974b) aoes not separate females
from "immature males".

In the upper Langtang Valley estimates of the two populations
totalled about 220 animals. A furthef 40 tahr were reported just west
of.the study area, though rore may havé been present. Therefore, it
is quite likely that about 300 tahr were present in the Langtang Vallgy
at the timé of this study. Mean .densities véried between about 5 and
46 tahr kmﬁz. In New Zealand tahrx were estimated to occur at a density
of 4.5-6.8 km_2 throughout their breeding réngexin 1975 . (Schaller 1977)
but densities must have been much higﬁer-prior to cémmercial hunting,
which began in 1971 (Section 1.3).

| -' Tahr do not,béhave territérially_in ény of their activities.
Geist‘(l§7l) states that, "... breeding territories appear to be
typical of ungulates in which adul£ males look alike, so that the rank
(fighting potential) of each cannot be predictea'from his horn or body
size. The breeding territory can serve in this situation as a rank
5ymbol'(Geist 1966a)." Iniadﬁltvmale~£ahf.thg horns are not'particularly
pronounced, compared with sheep, but the wgll—developed-ruff and mantle
may facilitate individual :ecognition.

Adult females and juveniies occupied the same hoﬁe range
throughout the year, unless’disﬁurbed, whereas adult ma1e§ frequented
higher altitudes during the monsoon. Fox (1974b) talks about there

being "... some winter migration down from high summer feeding grounds..."
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and Schaller'(l977)‘says that tahr use the alpine zone seascnally, but
‘this was not the case in this study. In New éealand édult males move
"fto high altitudes after the rut, closely following thg retreating snow-
line,‘andvhave been fédnd wandering up tb 97km fromfthe nearest breeding
rangé'(Anderéon and Henderson 1961). 'Douglas (1967) feports that adult
males leave adult females and juveniles at the time of parturition and -
occupy a separate adjoining range. According:to Andeison.and Henderson
“k19§1), "The nanny-kid herd is ﬁormally near its upper limit in
-_altitude for the rut.” In the éase of the herd occupying Area 1, most
" rutting behaviour was witne#sed in the altitudinally higher section of
- the home range but this part was also ‘frequented to the same extent in
-6tﬁé¥ seaéons.

On'average.49'£ahr-use6 Area 1 whicﬁ covérs l;3km2(Table 4).
In eastern Nepal Séhaller (1973) . observed a siﬁilar ﬁumber wifhin lkm2

. of terrain and.Caughley (1966) noted that female tahr in New Zealand

have distinct home ranges of about 1,400m in diameter. 1In the case of

2

the Yal§ population, about 40 animals ranged over an area of 5.6km
--This lower density is undoubtedly due to competition by livéstock'
" (Section 7).

Schaller (1970, 1973} recorded a mean -group size of. 23 and
6.5 for Nilgiri and Himalayan-tahr, respectively. Hé'Suggested'that'
fhis difference in mean group size between,the-two species was due to
differences in habitat. -Nilgiri tahr (Schéller11970) foraged;on rolling
grassland near‘cliffs, whereas Himalayan fahr (Schallér*1973)-spent,ﬁuch
.time feeding on narrow ledges which were not éonducive to the formation
of large groups. In the present study mean group sizems 14,8, Tahr vwere
not restricted -to precipitous terrain.. For examble,'Area 1 afférded
an expansive.;egibn Qf pasture, albeit sloping,'whiéh was uninterruéted

by cliffs. Similar but less extensive pastures occurred elsewhere in
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the study aréa; It eppears, therefore, that the physical nature of
thelterfain influences the size of groups ané may account for the
differences in group'size. In New Zealand, groups of 60 to 80 tahr
were once common but nowadays,as a result of commercial hunting, they
rareiy exceed 10 animals (Anon 1977a).

- During the monsoon groups normally consisted of adult males
or adult females and juvepiles. In the rut adult males joined adult
femaies and juveniles. 1In New Zealand tahr range:in three kinds of
groups during the summer. These comprise adult females with juveniles,
adult maies and immature males (Caughley 1966). In the present study
- lafge juvenile. groups (N=13-14) werxe oﬁly seen twice and on both
occasions one adult male was present. In British Columbia feral

goats, Capra hircus, do not show sexual segregation (Shank 1972)., whereas

this type of social organization is apparent in wild goats in
Pakistan (Schaller and Laurie 1974) . The latter authors suggest that
sexual segregation is influenced by the énvitonmeht} it only occurs
when breeding- is liﬁited to a particular time 6fAthe year, as in the
case of populations which._live in mére extreme climates. Nilgiri tahr
breed seasonally and Schaller (l970)fsuggests that adult males probably
associate more closely with females and juveniles in the rut than at
other times of the‘ye;r;

No pregise information was collected in'relation—to twinning.
On one occasion two newly born young were  seen feeding from the same
female (L. J. Borradaile pexs. comm.) which suggests that they were twins.
Out of 66 autopsies in New Zealand, a single foetus was present in each
case (Rammell 1964). Only one pair of ‘twins was found in about 600
Aembryog examined by Cauchley (1970a). Tahr are potentially capable of
produciné twins more frequently, as indicated by an 8% twinning rate at(

London Zoo (Zuckerman 1953). The incidence of multiple births is due
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" to seQeral selection pressures such as food .supply, hebitat and life—
v'séan (Schaller-l977). The environment of theﬂtahr isAbo£h rugged and
'lush.-TFooa supply is fairly~predictab1effrem year to year end the
.precipitous nature of the terrain affords reasonably good pgotection =
from predators if present. It‘would‘eeem that fer.a'long-lived species
inhabiting.this.type of environment, .such as tahr, mortality is
peither irregular nor excessive, and the population can be maintained
by;single births.; In the case of an expanding popuiation‘Which colonizes
:new areas or a zoo, an abundant food. supply may result in the production
of twins (Caughley l§70a). _Evidence to date suggests that twinning is
"a rare event in the wild.. In. the present study it-was not kﬁown at
what age females firse gave birth to young but Schaller (1973) -maintains
. that in.their native habitat they have their first young at the age of
three years; In NeQ‘Zealand, yearlinge may conceive at the age of 18
",months (Anderson and Henderson 1961); a high proportion of females
give birth at twoeyears.old (Tustin pers. comm.). Males do not attain
sexual maturity until at least two years.old,(Caﬁghley 19715y,

Causes of death amongst -animal . populations are often unknewn;
Mbstvaniﬁals are probably the victims:of poor nufrition'and.diseéee
rather than of‘dramatic incidents such as predation:and<accidents. Often
it may. not be possible eo relate a single cause because ;eﬁeral'factors a

“may contribute to -an animal?s‘death; In the.case of the Langtang and
Yala'popelations:there was no.evidence of predafioh and only ene.record.
of a fatal accident.. In New Zealand, deaths occur through accidental -
falls. Broken legs and horns are not rare (Dougles 1967), and falls -
have been witnessed when animals have been seen crossing iced surfaces
{Anderson apd Henderson 1961;' Schaller 1977). Crossing an icy stream:

* was. the only occasion when an individual was seen to deliberate in its

movements (Section 4.6). _ Slippery, rather than precipitous, surfaces
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are probably the most difficult for tahr to.negotiate. 1In the
Himalayas little is known ebout the parasites and diseases of tahr,
except that ticks and lice are presént. In New Zealand, individuals

have been found with scabby mouth, mastitis and lice (Anderson and

Henderson 1961) . Schaller (1977) notes that wild goat, Capra aegagrus,
have féw parasites,upossibly because they are nét readily transmitted
in‘rocky and dry terrain;  the same might apply to tahr.

The Langtang and Yala populations occupiéd areas of about the
same .size but differed in size and structure; mean density was 25.0
and 6.8 aﬁimals km—z, réspectively. The lower density of the Yala
population could be due to differénces in either climate or food supply.
Iif climate;ﬁas a limiting factor then .a high m§r£ality would be
anticipated in a severe winter. As the Yala population was located
higher up the valley if would have experienced more extreme winters even
though there was only a 500n altitudinal differencé btheen the iower
ranges of the two populatiocas. Although‘the.YalaHpoéulation was not
completely censused before the winte?,-a partial survey on 26 December
iﬁdicated the proportion-of-young to have-been 17% (Appendix I). The
proporfion of young was acain 17% on.21 Aéril 1977, when the poéulationv
waS'coméletely censuseé. ¥Winter mortality would ‘be expected to affect
the youngést and olcdest members of a population most. ~Although' there
was no evidence of a hich voung mortality, it should be recalled that
the winter of 1976-77 was exceptionally miid- Although clima£e cannot
be entirely ruled out, there is good reason to believe that food supply
‘was a limiting factor because of competition with livestock in much of
the Yala pépulation's range. This is discﬁssed iﬁ Section 7.

The differenc in structure between the twq popuiations is
more diffiéult to'expiain. The proportioﬁ of sightings of young for

the Langtang, 266/1374 (Table 8), and Yala populations, 27/161 (Appendix I),
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" are not significantly different (X2 = 0.43, d4.f. = 1, P>0.50). - The

{ proportions of yearlings are the same (17%). However, in the Langtang

population adult females outnumbered adult males by a ratio of about .

- 2:1, whereas the reverse situation probably applied to the Yala

 population. "In eastern Nepal Schaller (1973) recorded a 2:1 ratio of

-adult females to adult males but he concluded that the latter may have

been under-represented in his samples.. In New Zealand there is no

evidence for a disparate sex ratio (Anderson and Henderson 1961). The

© sex ratio did. not differ significantly'from 1:1 for samples of 190

- (Caughley 1966) and 185 foetuses and young.(Caughley 1970a). -

Differential. mortality between adult males and adult fgmales‘might be
caused:by inadequate nutrition during the winter rut. At this time of
year adult ﬁéles spend very little'time feéding, as most of it is
devoted ‘to courting females (Section 5;1). Although high levels of

fat accumulate in_adult maiesp;iorto.tﬁe winter, ip.anticipation of
this physiologically demanding period (Caughley 1970b), adult males

may be exhausted by the end of the rut, before -plants have become
nﬁtritioUs énough to support them. In. the case of fhe’Yala populatioﬁ
the reverse situation, in wﬁichAadult males. are about double the numbér

of adult females, might either be due to ‘chance, .in view .of the

population's relatively small size (N=46), ' or past hunting practices

vof the cheese factory's employees (Section 4.6).. The cheese factory

only operates during the monsoon season; for the rest‘ofithe'year its
employees remain in Kathmandu. Hunting must, therefore, have been
seasonal and at a time when maternal, rather than adult male, groups
were most probably in evidence. Selective hunting of adult females- and
juveniles would result in a surplus of adult males. Following the

cessation of hunting, it would take several years for‘the-normal.balance

of adult females to adult males to be restored. A thifd possibility
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is that of a stagnant population in an overgrazed range. There is
éome‘evidence that the quality of the Yala pastures has deteriorated
in recent years (Section 7); Stagnant populations. contain a high
pro?ortion of old animals and they reproduce poorly: (Schaller 1977).
In the case of the Yala pcoulation, there ié evidence of the former
but not of the latter, as réproduction and sﬁrvival are good, with
abdut as many yearlings present as young. - Thus, fhe present prepon-
derance of‘aduit males seéES"most likely ;o be due to a combination of
chance events and former humting pressures.

As the Langtanc population had not been surveyed prioxr to
this study, it is not kncwn whether this population is'increasing,'
declining or in a statiornary state. The fact that young and adult male
categories did not chance significantly during the study period is
compatible with a stable ace and sex structure.’ However,AthiS'prévides
no evidence that the populatiéh was stationary, as.each of its age and
sex categories may have been simﬁltaneously incréasing or decreasing at
tﬂe same rate. Environmental préssures had probably changed little
and,with no reports of particularly‘severe winters or diseases in
iecehtvyears,this populatica may be stable.with.a 20% mortality rgte
and a life expectancy at birth of 4.5 years. From a»éample of 623
females}»Caughley (1267} calculated'valueé of 25% ana 3.5 years,
respectively. Less than 3s of females in. this sample were older than
12 years, the oldest was 17 years. A populétion'of about 50 tahr in
eastern Nepal consisted cf -zbcut 11%. adult males, 49% adu;t,females—
subadults, 18% yzarlings and 22% young (Schaller 1973), which is very
similar to the structure of the Langtang population (17% adult males,
47% adult females—subaduits, 17% yearlings, 19% youngq).

From previous ceansus data concerﬁing the Yala population

(Fox 1974b), it seems that numbers may have increased in recent years.

Although Fox did not survey Area 8, he recorded about 30 tahr in Area 7.
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In 1977 40 tahr were seen inithis same érea, suggesting an increase of
- one third during'the intervening three years. It is not known if Fox
thoroughly surveyed all of Area 7 and, therefore, this conclusion may

be invalid. It appears certain, however, that the--structure of the

Yala population has changed in recent years.
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5. BEHAVIOUR

5.1 - General Behaviour

Tahr generally ascended to the main feeding grounds in the
early morning and then retired to the lower siopeS'towards the end of
the day. Adult méles did not adopt this pattern as.they tended to
raﬁge lgterally and rarely descended to the lower élopes.

In Area 1 maternal groups were often seen shortly before sunQ
rise in gullies or on ledges at 3,500-3,650m near the ?alley floor,
just above the break of slope. 1In the.monsoonztahr were frequently
watched ascehding a gully at 0630-0700.hrs as the mist cleared. By
about 0800-0900 hrs groups had often ascended 600m and moved onto the
main grazing grounds. Oncé on_ the move groubs climbed rapidly, as
noted on 3 August, when all of 32‘t;hr:completed.a 400m ascent within
50'minutes. By about 1100-1200 hrs. groﬁps ieachéd”their méximum
aititﬁde for the day (4,200-4,400m) . They usually remained at.about
this altitude, sometimes-moving. laterally, until after>a.siesta period
around midday. About mid- or late-afternoon tahr descended and
reached the lower Slopes and gullies by dusk. In winter' tahr were often
watched-descending at 1500-1600 hrs. In the. monsoon, although poor
visibility pfecluded afternoon observations, occasional glimpses indica-
ted-that tahr remained on the mainAgxaziné grounds in mist. For
instance, at 0700 hrs on 27 October tahr were sighted at 4,000mi By
midday they Qere feeding at 4,400m. The weather clouded over at
1330 hrs but, through the mist, tahr were intermittently seen at this-
altitude until 1600 hrs. 1In all seasons maternal groups descended
£o the lower slopes énd gullies.during périod; of bad weather, lasting

one or several days, when persistent low cloud brought rain or snow.
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Maternallgroups also lay up in small caves or beneath overhanging rocks.
Bofh.la:ge:aﬁd small sized fresh pellets were found beneath a particular-
rock in Area 1 at 3,900m on 26 March, indicéting-that it had probably

"been used Qvernighﬁ by an adult fémale and young. Fresh faeces were
often found at this site (Plate IVc) in winter, suggesting that it was
preferred by certain groups to the lower slopes and gul}ies. The
diurnal battern of movement of adult male groﬁps‘was usually‘léteral

}réther than vertical. In Area l adult males were never seen below
4,000m;u In Areas 5 and 6 a herd of adult males regularly contoured at»

' aﬁout 4,000m between the south and east-facing slopes for parﬁ of the’

year (Section 4.2).

For the first half of the morning,individuais normally fo:;ged
within 10m of each other, sometimes iﬁ g‘long'line with 30 or more
ascending the main grazing grounds. By‘middaylindividuals tendgd to
be dispersed, often up to SOm»apart; Towards late afternqon‘individuals
'aggregated'more closely together.on-théir way: down to the lower slgpes.
Access to the main grazing gtgunds‘wasvrestricted:to a limited numbe;

- of points and so tahr moved to and fro along a ﬁgmbErlof well-defined
trails. Once on the ‘grazing grounds, movement was more irregﬁlar;
although circuitous routes, which differed.from day to day, were
.often. travelled. Not only did tahr follow each other in siggle file
along difficult trails but individuals procéeded.similarly_at particular- -
ly hazardous junctures. For instance, at one«poiht‘along a trail
individuals‘consecutively jumped six feet up onto a rock; then turned
through 90 degrees in order to make a second jump. Each individual

'waited .its turn and then followed suit; females were normally followed

-by their young.

Due to the mild winter and strong insolation (Section 2.2.2),

sngw‘seldom‘settled for long on the éouth-facing cliffs.below~4,500m.

On 24 February. tahr were seen at.3,900m grazing émidst Rhododendron
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~lepidotumAscrub. The lcm of snow which had fallen overnight was not
sufficient to cover the tussock grasses on which the £ahr were feeding.
On 18 March and 6 April 1977 the snow lay a few centimetres deep above
3,900m. Oh both occasions mixed groups were seen to move laterally,

in the morning,. just below the snow level, rather than vertica}ly
upwards. At 0700 hrs. on 7 April 1977 a Qixéd group was watched as
-individuals walked through ankle deep snow at 4,100m. - This behaviour
was surpr151ng since nearbv terrain, below 3,900m,: was relatlvely free
from snow. The tahr mostly stood around until about 0830 hrs when
the majority began to>feed. On this occésion most -of the snow melted
“by 1045 hrs. During the winter of 1976~77 the movements of taﬁr were
not res#ricted by deep snow- in Areas 1-6. Higher up the Langtang
'Valley, in Areas 7 and 8, the snow level lay aﬁ about 4,500m for several
prolonged periods between late January and mid-May. During a visit to
>Yala;goth (4,815&) on 9 Méy lé??-no tracks were seen in the 0.5m deep
snow, which indicated that membegs of.the Yala pbpulation had remained
on .the southéfacing cliffs where the snow had melted.

Pattérns of daily activity were investigated quantatively.
The number of éightings of various types of activity, classified in
Séction 3.1, are given in Appendix f for each month. The data
céncerning_adult.femaleé and juveniles are sﬁmmarized in Table 12. As
sampling was biased in the monsoon - due- to low ﬁloud, it is possible
j that the figures. in Table 12 for July—Septeﬁber are not an accufate
estimate of the amount of éaytime spent - on the Vérious types of
Aactivity because data are absent~for the afternoon period (Appendix V).
The data suggests that less time was spent feeding dufing

the monsoon, when.food was abundant, than at other times of the year}
:(Fié. 8). Either individuals fed more efficiently or the forage was
more nutritious in this season. The .amount of time spent feeding did

not immediately drop at the beginning of the monsoon because, presumably,
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it required several months to build up. fat reserves, depletedas a result
of the previéus winter. The élight rise in feeding activity in August -
5;(Fi§. 8) might 5e attributed to females requiring more nutr%tion after
parturition iﬁ'June-July. Least time (44%) was spent feeding in.
'September.‘ Over the year,adult females and juveniies séent;,on
%'average, 70% of daytime feeding (Table 12) . |
No seasonal trends in lying or standing activity are apparent
(Table 12) but much more movement was recorded between Jﬁly and Octobér
{ than at-oéher times of the year.. As movement was correlated with
v foréging béhaviaur, thié might suggest that tahr were .more selective
ihrtheir feeding. habits dufing the monsoon, when_foodvsupplf'ﬁas
‘ébuﬁdant. 4Téhr probably dfank.each day in Area 1, e#éept in the monsoon
.~ when the lack of sightings of this activity (Table 12) suggesfs that
sufficient mbisture was taken up with‘ﬁhe fodder. On 18 November
twelve tahr were watched at 1430 hrs. as they hesiténtly came down off
the adjacent cliffs onto-the main grazing grounds in order to drink .from
a streém;' They were awafé of the ébserver, over .500m away, and emitted
~alarm calls occasionally;A After drinking for five minutes they retreated
onto the cliffs. . This particular observation ipdicates that the'urge
to drink §vercame their fear of the observer. It is not known for how
" long tahr can exist without water. Social interactions, such as
'grooﬁing and aggressive behaviour, used up litﬁlg'(less than 1%) daytime..-
| The daily activity of tahr followed @ generai.pattefn Qhereby
é large amount of time was spent feeding in the early morning and late
afternoon. Periods of rest tended. to be restricted to late morning and
éarly afternoon when individuals often rested fqr an hour without-
“interruption; the longest recorded period was 90 minutes. This pattern
varied seasonally with changes in daylength{ Monthly patterns of feeding

and lying are shown in Figure 9 for adult females. and juveniles, based
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on dat;.in Appéndix V. The pattern of diurnal actiQity was tested for
;seasonél differences using X2.‘ The test was applied to sightings of
" feeding and hoﬁ;feedi#g individuals made between 0800 ﬁrs@ gnd 1600 hrs ..
for eacﬁ month, except July-September, when data were limitea. A series
ofv2‘x 9 contingency tables were constructed in crder to compare the
‘ rétios of feeding to non—feeding sightingé for the same half-hou;
intervals in different months. Details appear in Appendix III. -The
. values‘bf X2,'with eight degrees:of freedom (Table 13); were correctedi
by a factor of one sixth to compensate.for. an otherwise exaggerated
sample ;ige: Aé the number of animals feeding was recorded every fivé
minutes; the total number of feeding sightings.for each half-hour period
was fheo;etically six times greater than'the'actﬁal‘éampie size because
the same animals were observed repeatedly. .In practice sémple size
often‘varied during each half-hourAperiod, since animals disappeared'
ftom sight and fhen reappeared. However, division _o_flx2 values by a
factor of six provides a conservative estimate (T. Gleaves.pefs. comm.) .
. From X2 values in Table 13 it is concluded that the pattern -of diurnal
activity was éignificantly different (P< 0.05) -for almost,everyjhalf- '
hour interval between 0830 hrs = and 1500 hrs , in the nine m&nths for
which data are available. The slightly low value of X° for 1400 hrs .
is overriddeﬁ by the other significant values of X2. Before 6830 hrs .
and after 1500 hrs. feedlng activity was con51stently'h1gh in each month.
Monthly changes in the pattern of dlurnal act1v1ty are best:
lllustrated by the curves for 1nact1v1ty (i.e. lying) in Figure 9. In
January animals were mainly inactive between 1100 hrs and 1530 hrs ;-
inactivity was greatest at 1200-1230 hrs. 1In February inactivity was
again most pronounced at middéy but it extended over a. greater part
of the day, from O9BQ hrs * until apéroximately 1600 hrs. or beyoﬁd.

From March through to September animals rested from as early as 0730 hrs .,
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with peéks éf inacti&ity betweén,0930"hr5f and 1500 hrs. The pattern -

.- of inactivity in October was»similiar to thét in April, with peak periods
of resting'before andiafter midday. November and December were similar

' to January and Februaiy as animals rested mainly between 1000 hrs. .and
i600 hrs. Inactivity was greatest at 1100-1200 hré"in November and
December, slightly earlier than in thg ﬁwo subsequent months.

In Figure 10 data .for each month has been amalgaméted into
four periods in order to summarize seasonal changes in the pattetn of
idaily activity. It is evident that this péttern is governed by daylengtﬁ.
From October until Marcﬁ, when daylength was shortest, the proportion
of animals resting exqeeded 10% for about 6% hours of the day
(0900-1530 hrs ) ; moreover, inactivity was greatest around midday.

In the dther months, from April until- September, days were longer and
the proportion of animals resting exceeded iO% for about 8% hours of
the day (0700-1530 hrs.). -As animalsAQOUld not.be observed throughoﬁt
the day during the monsoon, it is possible that.inactivity extended
_beyond 1530 hrs between July and September;. Rather than being
concentrated around a single midday peak, inactivity tended tovbe disj
persed amongst several subsidiary peaké in the spring and summer months;

In Figure 8 it is shown that aault females. and juveniles
spent, on average, a smaller proportion of daylight hours feeding in
the summer than in the winter months. This does.pot neééssarily mean
that they spent less time feeding in summer than in winter beéause.it-
ignores thg effect of daylength. From the data presented.in figure 9,
it is evident that changes in the pattern of diurnal activity compen-
sated for seasonél changes in daylength.. In the winter a reduced period .
of inactivity compensated for the shorter days. It is quite likely,
therefore, that the amount of time actually spent feeding during aay—

"light hours did not vary appreciably in different monfhs but with
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biased‘sampling in fhe monsoon this.cannot be established with certainty.l
In July the daily activity of'young,‘less than one month
7‘old, wés indepéndently recorded, aé'shown in Table 14. Thetterm
feeding included grazing ér browsing and suckling; the 1at£er activity
“only émoqnted to 3(1%) of the 278 sightings. Young nofmally éﬁckled'
for about one minute intervals during their‘first month of life; four
-i minutes was the longest recorded period.” They usually appioached their
: mothers_from the flanks, though sometimes dived behéath the fore- or
- ﬁind-legs; Suckling commenced with'a series of rapid thrusts by the
young ;s it ﬁuzzled its mother's teats. Once this action was violent
-enough - to cauée the mother to lose her balance; in this:case the young -
was approachiné one year old5 Whilé:sﬁckling; young;commonly‘quivered
their tails. éuckling was always seen to be terminated by the mother
who either stepped aside or ﬁoved forw;rd.- By mid-July periods of
suckling were not'observed to last longer than 30 seconds. Throughoqt
the remainder of their first year, young often tried té suckle but
attempts were either futile or only 1astéd about five seconds before
being thwarted by the mother. In their first month of life; young spgnt
most of their time resting (35%). About equal amounts of time were ééent»
moving (26%) and feeding.(27%); the amount of the latter- activity was
.less than half that .recorded for adult. females -and juveniles (58%) in

the same period (Fig. 8). Playing was common among young.

Table 14: Number of sightings of different types of activity of young
in July ‘

Feeding Lying Standing Moving Playing Total
74(26.6)  97(34.9) 23(8.3) 72(25.9) 12(4.3) - 278

NOTE: Brackets indicaté percentages,
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Data concerning the activity of adult males in Appendix V

are summarized in Table 15 for each month that visibility éermitted their

observation. As the number of sightings of individuals drinking (n=3)

and grooming (N=5) was small, they are omitted from Table 15.

Between

November and January adult males spent about half the amount of time

' feeding as they did in other months (Fig; 8).. At this time of year

Table 15: Number of

sightings of different types &f activity of adult

males

Month Feeding Lyinc Moving Standing Cburting Total
May 187(91.7) 3( 1.3) 4(2.0) 10( 4.9) 0 204
Oct 40(80.0) 1( 2.0) 1(2.0) 8(16.0) 0 : 50
Nov 198(41.6) 95(20.0) 18(3.8) 144(30.3) 21(4.4) 476
Dec 514(43.5) 152(12.9) 10(0.8) 446(37.8) 59(5.0) 1,181
Jan 411(44.2) 216(23.3)  13(1.4) 249(26.8) 40(4.3) 929
Feb 249(85.3) - 8( 2.7)  3(L.0) - 32(11.0) o) 292
Mar .. 544(88.5) 51( 8.3) 1(0.2) 19( 3.1) o) 615
Apr 393(72.6) 76(14.0) 17(3.1) 55(10.2) ' o 541
TOTALS

2,536(59.1) 602(14.0) . 67(1.6) 963(22.5) 120(2.8) 4,288
NOTE: - - Brackgts indicate percentages-

considerably more time was spent standing and lying (Table 15). Such

seasonal changes are correlated with the rut when, instead of feeding,

much more time was spent standing in close proximity to females or

lying down to rest. This standing behaviour was a preliminary ‘to court-

ship. The amount of time spent moving did not change markedly during

the.year. FolloWiﬁguthe end of the . .rut in mid-February, adult maleé

spent about as much or more time feeding that adult females and juveniles

(Fig. 8), probably to réplenish fat reserves which had become exhausted.

Two attempfs were made to observe tahr at night, aided by a

full moon. Partial success was achieved.. On the night of 4 November

an adult male was watched from 2030 hrs. until 2155 hrs.; thereafter

further observation>wé§'piecluded by a low mist. The total amount of
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" time spent feeding was 32 minutes (38%). and the longest feeding interval

lasted 15 minutes.

5.2 Aggressive Behaviour

_Although'tahr have been'noted.for.their docile nature (Anderson
and Henderson 1961), they do‘interact'aggressively. Such interactions .
~constituted less than 1% of activity sightings (Table 12). Butting
' was-observed most often betwéen juveniles,,occasiénally between Class
ITI adult males and never between Class IIi adult males;

l The playful actiﬁity of young animals under one month old
included butting, chasing and scrambling under or over each.other.
Sometimes an individual placed its neck over an opponent’s after a
head—tb;tail confrontation in which individuals circled.each other.
Butﬁs were normally directed towards thg-head and'shoulders but some- .
times an opponent received blows in its flanks, rump or groin. .In their
first month of life, young were seen in play;grouﬁs'of two to- six.

Yearlings were observed fighting for periods lasting up to
three minutes;_ Horns were someﬁimes interlocked in a ‘clash and
indiQiduals,circled each other. Once a yearling delivered a butt from
a broadsiae position:which caused ﬁhe'opponent,'a yearling,jto fall a
vegtical distaﬁce of two metres. During head—to—tail conftontatipns
opponents were‘oécasionally propelled intb the "air with. a hodk-deliﬁered,
" to the bel;y region. Yearlings fought with each other, adult females
and'subaaults. Sometimes they were chased -over short distances by
-adult females and adult males.

Class II adult males were normally seen fighting with subaduits'
rather than -each other. .In the rut Class III adult males odcasiohally

chased each other, or Class II adult males, for short distances of
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*aboﬁt 10m in a manner described by Schaller (1973) as a hunch . Class
ITI adult males were never observed butting each Other; fights of the
kihd described by Roberts (1971) were never witnessed. There were
seldom any aggressive in£eractions between adult males and yearlings
or youndg, which tended to maintain .a discrete distance from older males -
or took fright if approached. Once a.yea;ling'was chased by a Class III
adult male in a low-stretch with its tgngUe flicking.

Adult females inﬁeracted aggressively dufing courtship. On
one occasion a Class III adu;t male was seen to repeatedly jerk its
head down towards a female which it was ‘courting. Sometimes thése
jerks-ﬁere followed by a low-stretch.  Each of the male's threats was
reciprocated by-the female which'jérked-its‘head dowﬁwards in a
similar manner. Another time a nine year old male was watched standing
next to a six year old female which was-lying down. Every tiﬁe that
thé-malevlungéd'towérdsvits mate,.with a downward jerk of the head
and its toﬂgue flicking, she responded with a heéd-jerk which was
accompanied bf é shrill whistle. In:doing so, her horns brushed the

head of the male but no forceful-butt was ‘ever delivered.

5.3 Courtship Behaviour

The rut consists cf a period in which males show interest in
. and display to ancestrus females, sometimes called the pre-rut, and a
“time when mating actually tzkes plaée (Schaller 1977). Only intensive
obéervations may distinguish between the two periods. Rut is used here
in its general context to include fhe whole period in which ﬁales and
females.Wefe together for the purposes of reproduétion. '

From direct observations it is thought that the rut commenced

late in'Octoberland lasted until about 19 February. On 27 October an
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adﬁlt male was seen fér the first time, since the previous spring;
amidst a group'of about 47 adult females and juvenileé. Once this male
approaéhed a female in a low-stretch position and sniffed her périneum.

On 17 Nbvember two adult males wexe seen about 200m away from a maternal-
group of 39 individuals. Within two hours the aduitAmales had joined -

- this group and over the subsequent seven hours they courted females on
six occasions. The last occasion on which.an adult male was seen’
pursuing a female was 19 February, although on 21 Fébruary a Class II
adult male‘was seen eﬁgaged in reciprocal grooming with a female. The
much higher incidence of,mixed groups between November and February
(Table 6) and the reduced'ﬁime spent feeding’by adult males between
November and January (Fig. 7), as compared with other months of the
year, are also indicative of_the‘date of the rut. The inérease in the

" feeding activity of adult males recordéd in February might appear to.
ha&e been premature if the rut -did not finish until the second half of
that month. This apparent anomaly is explained by the fact that feeding
activity data was obtained on 24, 25 and 2§ February rather than earlier
in the mpnth, when  rutting behaviour was still evident.

The date and numﬁef'of sightings of adult males seen cdurtiﬁg
is-shown.in-Table 16. No data were.obtained between 17 January and 18
February; due to my being absent from the study area. Mosf copulation
probably occurred bétween late November and mid January, in view of the
higher amounts of courting activity recorded in this period. With a six-
-and a half month gestation period (Caughley 1971a) and a breeding
season of about seven weeks, or possibly more, parturition would bé
expected: to occur between mid-June and the end of July (Section 5.4).

A large undulating slope was the main rutting ground forvthése
. members of the tangtang.population which ranged in Area 1. Aftef the

- end of the monsoon, one to three adult males were often seen near the
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‘top of this slope but they remained aloof from maternal groups, which
ranged below, until late October when mixed groups were first seen.

" The greatest number of adult males seen on the rutting grougd within a
mixed éroup (N=67) was 12 on 30 December. Fewer Claés IT adult males
were seen in éixed groups at the beginning than atAfhe end-of the rut

.(Tablé 9) and none. were seen courting females_prior to 8 December. This
concurs with the'suggestion that Class III adult males were potentially
more éggressive at the beginning of the rut (Section 4.5) and, therefore,
it was not in the interests of subordinates to court at this time. -
Femalesbwere rafély courted by subadult males and usually ran off if
approached by them.

In 137 hours of observation between November and January no
copulations were evef'witnessed. Adult males normally approached
females'from behind, or in fronf, with fheir neck extended in a low-
stretch position; shért chases over about 1Om oftep ensued. Low-
stretches were accompanied by tqngue—flicking, head-jerking, teeth-
baring and lip-curling. Only once was an aault_male observed directing
a front-kick towards a female.- On this occasion the kick was delivered
to the female's side while standing in a low-stretch position. "Females
paid little attention to the sexual displays of adult._males .and either
continued with whatever they had been aoing or moved away. Occasionally
females behaved'aggressivély towards ‘adult males (Section 5.2). The.
following'aécount of courtship is taken from field notes for 29’November:—

At 0900 hrs a Class III adult male was seen feeding alone at 50~
100m from the rest of the group (N=19). At 1020 hrs it approached
a female from behind in a low-stretch and then maintained this

display from a broadside position. This was ignored by the female
which continued to feed. After a ten minute interlude of S
. standing, then feeding, the male approached from in front with a
series of low-stretches. The female was now lying down and merely
averted its gaze by turning its head aside. After a final low-
stretch, in which the muzzle was raised and the neck arched back-
‘wards in a head-up display, the male lay down beside the female

(1055 hrs). Within five minutes the female got up and wandered off
to resume feeding. ‘
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A few observaticns suggest that adult males paired up with
females while breeding. Such pairs were never remote, however, from
cher individuals. On 20 ané 30 December a Class III adult male and a
female were seen together, somewhat detéched from the rest of their |
group. .On:the latter occasion the male étood beside the female which
was'lying down. It repeatedly jerked itsAhead, tongue=flicking, which
caused the female to butt in gentle defiance. This pair were about
50m from the rest of the group (N=67) and were photographed (Plate Va) .
On 13 January a group of five tahr, comprising twé Class III males, two
females and a young, were seen on a large ledge which backed o@to a
cave in Area 4. Each adult male lay beside a female. One adult male

was seen to stand up and repeatedly jerk its head towards its mate.
5.4 -Parturition

In 1976 new-born vcung were first obsefved on 5 July. Tahrx
were previocusly observed on 23 June anQ so the young must have been
born in thé interim. These young were probably at leas£ a week old when
first observed because their movements were well-coordinated and all
four individuals concernmed were playing with each otﬁer.

In 1977 a new—bofn young was éiéhted about two and a half
weeks earlier on 17 June. It was first noticed at 0655 hrs as it ran
out from some nearby clifESjto suckle from its mother which had been
standing about 100m below three other females, a yearliﬁg and two young
of the previous year. The new—born>young suckled for. abour two minutes
5éforevits mother stepped aside and began walking uphill. The offspring
followed, often stopping with apparent curiosity as it nosed rocks and

|

vegetation. It did not stcp to feed but may have taken an occasional

nibble during its exploratory activity. The mother then began to head
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PLATE Va. A breeding pair at the foot of the main rutting

grounds in Area 1, about 600m above the Langtang
Khola (background). A Class III adult male
stands beside an adult female.

PLATE Vb A Class II adult male.
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downslope and its offspring followed, running,and once jumping about
1.5m off a small precipice. By 0705 hrs the new4born young disappeared
from sight; possibly it entered a cave. This individual was probably
only a few days old, judging by it§ exploratory behaviour and the fact
tﬁatAﬁq play—group had. yet béen formed.

| These limited observations indicate. that parturition occurred

in the second half of June. No births were ever witnessed.
5.5 Discussion

AThé daily pattern of vertical migration by tahr is the
reverse of Soay sheep, Ovis aries, which ruh downhill to 1ow;ly1ng grass
swards at daybreak and return slowly uphill in the afternoon (Grubb
.aﬂd Jewéll 1974). In the Scottisﬁ Borders feral goats may leave the
high ground and take refuge in rocky terrain lower down when disturbed -
{McDougall 1974), whereas in SnowdoniaAgoats return to higher, broken
ground if disturbed. 1In the case 6f the present study the cliffs at
lower altitudes, to which tahr retreated for the night, provided good
protection in the event of bad weather or predators. Duxin§ daytime it
was necessary for them to move uphill to reach the better pastures.

‘Ithew.Zealand:tahr do not.underge any great changes in
altitude on a daily basis but, with reference to adult males, Anderson
and Hendexson .(1961) state.that,-"They»are loathe to descend even
during prélonged periods. of snow and storm conditions, prefering to hole
up in theif-secluded‘bedding spots". .Douglas (1967) reports that, -
"During favourable winter weather herds composed of all male and
female age classes travel up in early morning from snow-free feeding.
grounds or bluff systems and remain most of the day ruminating or

sleeping on the snow or rock ledges, browsing only occasionally.
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Mess movement occurred at approximately mid-afternoon, when herds
descended to feed...The descent began later in spring and early_summer,
‘and.also, ae feed became a&ailable with snow melt, the animals tendedl
to retain aititude.‘ In adve?se weather énimals drop to lower altitudes
. +-. and camp on cliff ledges.... or'stay in the scrub belt." He also
noted the rapidity with which two adult males descended some 450-
600m — about fou¥ minutes. |

Periodicity in grazing is shown by Soay sheep which nearly
always devotevthe early morning and late afternoon to feediné. Lying
is mofe restricted around midday from September through to December_.
(Grubb .and Jeawell 1974). Hoefs (1974). found. that the number of feeding
periods is proportional to daylength in captive Dall sheep, Ovis
dalli dalli. in winter there is a single midday siesta but as daylength
increases there are more resting periods.
Schaller (1977) recorded the daily activity of Himalayan and Nilgiri

tahr, markhor (Capra falconeri) and bharal (Pseudois nayaur) but he

was "

..o unable tolexplain.why markhor and Himalayén tahr have one
major diurnal reet period and bharal and ﬁilgiri.tahr have twe."

The reeson for such differences becomes clear on considering the time -
of year when these studies were made. The markhor was studied in
December and January when days were shortest.. Activity was less than
l50% between llOOihrs and 1300 hrs; in other words, ;esting was cen‘—-"'~
eenﬁrated around midday. The Himalayan tahr, studied in February and-
’March; haq-a similar pattern except that the midday trough in activity
began over an hour earlier. This earlier*beginning of the siesta period
is explained by the longer days. - Schaller's graph of daily activity of
Himalayan tahr is remafkably similar to that for March in Figure.9.

Both graphs show peak inactivity at 1030-1100 hrs. Bharal were studied

in November and, again, the pattern of daily activity closely resembles



91

that of Himalayan tahr for the same month, November, with two peaks of
inactivity either side of midday (Fig. 9). Schaller (1977). also studied
Bharal in March when, due to the longer days, the two main periods of
inactivity commenced earlier in the day than in November. Nilgiri tahr
were studied mainly in October; there were tﬁo periéds at 0800-

1030 hrs and 1430-1530 hrs when activity was less than 40% (Schaller
-1970) . - It is concluded, therefore, that the daily activity patterns of
these caprinid species are in fact similar; apparent differences are
resolved if the seasonal paraméter of daylength is taken into account.

Apart from daylength, the pattern of daily activity may also

be‘influenced'by climatic, social and other factors. Different groups
were often observed resting at different times on the same day. Although
members of a group weré normally‘active in the early morning and late
~afternoon, théy seldom all rested.simultaneously. Schaller (1977)
repo;tslthat the averagé amount.qf daytime spent feeding by Himalayan
tahr, markhor and two bharal populations is 72-76%, which agrees well
‘bwith the average of 70% for adult femaies.and juveniles in the present
study. Nilgiri tahr only spent 55% of daylight hours feeding but, as
SchallerA(l977) points out, thiS'species-was studied‘shortly after the
monsoon when the food supply was abundant. In the present study feeding
activity was lowest (44%) at the end of the ‘monsoon, in September.
In New Zealand feeding activity occupies over 60% of daylight hours in
summer but only 25% or less in winter in -deep snow conditions (Anon
©1977a). This transition is completely the reverse of the situation in
the present study, when adult females and juveniles spent a greater
proportion of daytime feeding in winter than in summer. However, tahr
in Langﬁang never experienced deep snow‘in the winter of 1976-77, which
.may account for such a difference. Adult males, on the other hand, spent

a smaller proportion of daytime feeding during the rut than at other
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times of the yeai; which must be a behavioural‘adaptation to facilitaté
courtship. In Soay ewés.fgeding activity was about 70% of daylight
‘houfs iﬂ mi d-summex ahd over 90% in wintér. During spring there was a
 marked decrease in the proportion of déytimé spent feéding by ewes.
"This change paralleled the resurgence in growth of  the pastures but was
also occurring as the hours of daylight were incfeasing-“ '(Grubb and
Jewell 1974) . .During'the autuﬁn, however, feeding activity increased

. again. Soay rams spent A similar.amqunt‘of daytime feeding, compared
with ewes, except duriné the rut. At the peak of mating activity rams
fedifor onl& a fifth of daylight hours (Grubb and Jewell‘l974).

It is not known to what extent tahr. remain active at night,
though one obéervation ;uggests that.feediﬁg may continue for several
hours éfter dusk. Schaller (1977) notes that bharal énd markhor often
feed into the night. Stone.sheep‘(Geist 1971) . and Dall sheep (Hoefs
1974) regularly graze for about an hour after dusk, whereas Soay
sheep (Grubb and Jewell 1974) graze.little after dark. It is likely
that grazing at night is influenced by_daylength and the quality of
the pasture. Observations have shown that .in winter: or on poor pasture
domestic sheep graze at night; mainly in tﬁe*late hours up to midnight
(cited in Grubb and Jewell 1974).

Caprinid societies are all based.on a linear hierarchy.
Between strangers an individual's rank is assessed by itsiphysical
characteré} such as body and hofnlsize.v Such rank symbols musﬁ, there-
fore, be graded in size for such a hierarchy to fuﬁctién. Horﬁ length
seems to be the main criterion of status among all Caprini except in
tahr, which does not grow massive horns during iﬁs life (Schaller 1977).
Between strangers the memory of past encounters may also be important
in determining an individual's étatus. Aggression may be direct, invoiv—
-ing bodily contact,.or‘ipdirect, in which it is limited‘to intimidation

by using rank symbols.
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Schaller (1973) quaﬁtified the. amount of overt-aggression
showhﬂby various age and sex categories. On the basis of the number of
sightings of jerks, lunges, jumps, butts, cléshes and head-to-tails he
concluded that most aggression was exhibited by young and yearlings.
Adult females were only aggressive in courtship and Qlass.I, ITI and III
males asserted themsel&es infrequently. In 106 animal-hours of
observation no butts were recorded for Class II or III adult males.
Similar behaviour was noted in the présent study.

In a description of ﬁhe head—té—tail confrontation for
Himalayan tahr, Schaller (1973)vstates that "... the animals did not .
shove with their bodies." 'whereas he observed neck-pushing in Nilgiri
tahi (Schaller 1970). In the present study neck-pushing, when an
individual placed its beck over the opponent's, was witnessed during
head—to—tai;‘encounters. This observation concurs with Geist (1971)
Qho, in the absence of any records of tahr fighting in .serious combat,
concluded that, "The males will push each other with 'shoulders and
hips; one may attempt. to put his neck over the opponent's and wrestle
him to the ground." At-a later date Schaller (1977) saw a neck-fight
betweeﬂMtwo young at the New York Zoological Park. |

Young were twice seen to rear up on their hindlegs in front

probably" ... represent an intention movement to clash with a downward
thrust of the horns." Although‘jumping was observed among young,while
playing, older indiviauals were never seen to "... rear up on their
hindiegs in unison and lunge downwards té clésh-their horns forcefully
in the manner of Nilgiri tahr,. ibex, markhor and other goats..." as
anticipated by Schaller (1973)f He later feports; "Interestingly,
ﬂimalayaﬁ tahr have as yet not been observed to rear on their hindlegs

and lunge down to clash in the manner of Nilgiri tahr and Capra."
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(Schaller l977i; This conclusion is endorsed by the present étudy.
| Intraspecific fighting was never seen to cause bodily harm,
leﬁ'alone a faéality, and rarely did an opponent fall as a result of
combat. Geist (1971) pos£ulated that tahr engage in damaging, bloody
fighﬁs of the kind observed by Roberts (1971) when. an adult male
unbalanced its opponent and then ripped it in the belly. Such-incidents
appear to be rareAevents in view of the extensive work done in New
Zealand by Caughley and Tustin (cited in Schailér 1977). Tahr are
reported to be quite éQgréssiﬁe in captivity. On Woburn Estate in
Enéland they killed deei-by disembowelling them (Anderson ana
Hgnderson 1961).
| Most forms of direct_aggression.are widespread among the’
Caprinae but.indirect forms .are sometimes species sbecific (Schaller
1977) . One form of behaviour not previously recorded in the tahr is
the shake. On several occasions during the rut adult males were seen
vigoréulejshaking theirrhead and:shoulders while in a low-stretch
position.
| According ﬁo Aﬁderson and. Henderson (1961) and Christie and‘A
Andrews (1964), maleé,are monogamous.- Schaller (1977) found no evidence>
- in either Nepal or New Zealand for such behéviour; In this stud&
'pairing undoubtedly occurred 5ecause on several occasions an adult maie
‘was seen attending a female, never leaving her side. Similaf behaviour -
has been noted in New Zealand, "The bull will follow the nanny for
~several days and stand by her in this way, often for hours on end, head
and neck raised in nearly motionless poses." (Anon 1977a). It may be
that males are prémiscuous rather than monogamous or polygamous, as in
. the case of feral goats in New Zealand (Rudge 1969) .
The surprising lack of copulation over‘a'conéiderable period

of observation indicates that the period of mating is very short in
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breeding pairs. While observing single rams .guarding an oestrus
feﬁalerr.a breeding.pair, Geist (1961) noted how rarely the rams
courted and mounted. ‘It is possible thét pairs moved.off the main
rutting'grqund in Area 1 and onto the cliffs towards the height of
courtship. In mountain sheep "... it is more:common,to see large rams
with a ewe standing dispersed in the cliffsﬂi (Geist 1971)7 Another
possibility is that most mating may have taken place at night. Several
caprinids conduct at least some of their courtship at night,.although
the importance of sexual displays would seem to be lost KSchaller 1977) .
Anderson and Henderson (1961) did not observe tahr mating; iﬁ view of

' the little amount of -activity displayed by adult males during the day
when paired with females,they suggeét that copuiation usually happens

at night. The only complete agcoﬁnt of courtship is given by Schaller
(1973) who saw a Class III adult ﬁale mount a female late ‘in -March after
the end of the main fut. He remarks. on the gentleness of courtship,
"The méles did not press their aftention on the female, but limited
themselves to displaying and lingering nearby."

Parturition coincided with the beginning of the monsoon when
an abundaﬁt féod suéply was assured to both neonate and lactating females.
Parturition may have léstéd from mid-June until” the end of July but
precise data are lacking.. It is worth noting that 'in Néw Zealand births
. are spread over a period of about 2% months (Caughley 197l1a). It is
likely thaﬁ females retired to inaccessibie sites, affording good cover,
in qrder to give birth as in mountain sheep (Geist 1971) and feral
goats (Rudge 1970). Anderson and Henderson (1961) noted that pregnant
female tahr moved into scrub cover just before parturition; regrouping
occﬁrred soon after the young were dropped; A female's withdrawal to
‘a secluded site affords the neonate with betterAprotéction from predators.

The choice of. cliffs may also provide shelter from the wind, thereby
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minimizing heét loss posf—partgm. A period of seclusion is proﬁably‘
necessary'to ensure that mother and neohate‘can learn to recognize each
 9ther (Schallex i977). Faiiure to establish an exclusive bond between
mother and neonate could result in an excessive amount of butting by
strange females which would- affect the newborn's chance of sprvival
(Geist 1971).
‘ in a review of motherjinfant relationships.in ungulates,
  :Bent (1974) discusses the concept of "followers" and "hiders".
Follower‘tyée speéies; which include equids, most large bovids.and

~ sheep, maintain closé spatial relationships.between mother and infanﬁ
after the pqst—partum périod. In hiders, suéh as many deér,»gazelle
and anteldpe species, the mother and infant undergo a phase, lasting
_fseveralvweeks or months, during which they are out of contact for long
periods of time each day. . Ihfants of hider species tend to select their
own hidihg sites. Mothers of most of these. species do not apéroach
their infant in its hiding place but await its‘emefgence at some
»distance:away; The phase.of hiding is either short or absent in the
genus Capra; for instance, in ibex and feral goats it lasts two to
three and four days, respectively. During this phase,.in feral goats,
the mother is absent for periods of at least 1% hours and sometimes as
long as eighﬁ hours while foraging up to 500m away (Rudge. 1970). Similar
behaviour by tahr was observed on the occasion when an infant emerged
_froﬁ some cliffs to-joiﬁ its mother for about 10 minﬁtes and then
suddenly disappeared, presumably to its hiding place. Schaller (1977)
confuses the issue somewhat by saying that goats are considered to be
followers; however, he also states that many have a short hiding phase
which places them on a continuum between true followers and truelhiders.
By the end of the first week all Caprini infants become closely attached

to their mothers and follow them (Schaller 1977).
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Infants nurse often during the first few days of iife but as
they grow older periods of suckling becomé shorter and less frequent.
Grass supplements milk at an early age, within tfhe' first week in the case
of wild goats (Schaller 1977). Limited observations suggest that this

was also true of téhr and that infants were weaned within two or three

months. .
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6. . FEEDING ECOLOGY

6.1 . Analysis of Diet

A'limited amount of information concern;ng the diet of tahr
 was obtained by direct observation. Plants which tahr were actually

- seen to eat are listed in Table 17. Direct Observationg suggest that
tahr grézed to a>greater'extent'than they'browsed,jGraminae and C&peraceae
. being the major dietary constituents. Mosses were also eaten; For
‘instance, on'i9 August a female and her young were disturbed when feéding
in a narrow ravine. Subséquent inspection showed teeth marks where
mosseé had beenAscraped away from the rock surface. On many other
occasions tahr fed from rock surfaces Qﬁich appeared to be devoid of
vegetation and free from moisture. Salts were probably derived in this
manner. This was borne out in the faepes because  21% of samples (N;Gl)
contained grit. Som; of these particles ﬁight have béen ingested whilg
eéting roots. However, tahr were only observed digging~u§ roots between
late October and mid March, whereas the ihcidence of grit in‘the faeces

was not restricted to any one season.

Table 17: List of species and groups of plants which tahr were observed

eating

Berberis concinna Juniperus wallichiana
Bryophta Ligularia amplexicaulis-
Caragana nepalensis Potentilla pedunculata
Cotoneaster microphylla Primula aureata
Cyperaceae Rheum moorcraftianum
Graminae Rhododendron lepidotum

Iris decora.

A reference collection of plants which were common in Area 1
is given in Appendix VI. It includes those species which might have

been eaten by tahr on account of their abundance. Some examples of
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photomicrographs of plant fragments prepared'erﬁAthis reference
collection are shown in Plates VI-VIII. Ease of-identification of plant
fragﬁents in the faeces varied between species. In general grasses,
sedges, dicotyledons, ferns and mosses were eqsily distinguished from

each other. Of the grasses Danthonia schneideri (Plate VIb), Festuca

ovina (Plate VIa), Festuca gigantea and Poa pagorhila were confidently

identified but determination of the presence or absence of other grasses
listed.invAppendix V1 was less certain. Sedges (Carex and Kobresia Spp-) .
all looked alike (Plate VI¢) and individual species could not be

distinguished. Only two spécies of dicotyledons; Geranium collinum

(Plafe VIIb) and Rhododendron lepidotum (Plate VIIa), were cohfidently
idenﬁified in the faeces. One species of férn, Dryopteris sp. (Plate
. Viic), éﬁd at least two unknown speéies of moss (Pl#te VIIIC), .were
;ecorded in the faecgs. Also presept were two distinctive types of
fragments, X/(Plate VIII%Q and Y (Plate VIIIb), which did not resemble
anything'in the-piant reference collection. X, which looks like a
stellate hair, and Y are probably both dicotyledons. :In view of ‘the
iimitéd extent to which plant fragments were confidently identified to
species level, the following broader'ca;egories were recqgnized:-
graéses, sedges, dicotyledons, mosses, ferns and unknown species X and
Y.

The number of different types of fragment identified in a
single drop of faecal material are shown in Table 18 for different
samples. Data for January are absent because no-faéces were collected
-that month. The mean frequency of occurrence is 54% for grasses and
sedges and 27% for dicotyledons. The latter figure would be higher by
_ 11% of the two ﬁnknown species, X and Y, proved to be dicotyledons..
The incidence of mosseé and ferns are on averége beiow‘S%, althpugh they

exceed 10% at certain times of the year. As the various categories of
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PLATE VIa Festuca ovina (x 160)

PLATE VIb Danthonia schneideri- {(x 160)

PLATE VICc = Kobresia sp. - {(x 160)









PLATE ViIa

PLATE VIIb

PLATE -VIIc
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Rhododendron ' lepidotum (x 160)

Geranium collinum (x 160)

Dryopteris sp. (x 160)
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PLATE VIIIa  ‘Species X (x 160)

PLATE VIIIb Species Y (x 160)

PLATE VIIIC - Moss : : - {x 160)

r
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plant fragments in the faeces were approximately thé'same size,
frequeﬁcy of occurrénce equates to percent composition except in the’
case of mosses whiéh tended to be smaller.and, therefore, over-estimated.
Examination of the data in Table 18 reveals large differences
between faecal samples taken in the same ﬁOntﬁ. As samples within the
same month probably represent different_individuals, such variation may
reflect diffe;ences in feeding between animals. Heterogepgity between
samples of the same month was tested ﬁsing x2.‘ Expected numbers of
.fragments for each plant category were computed from the data in Table
18. Any category in which the expected number of fragments was less
thari five was omitted for the purpose of”computing X2. Values of X2
are shown for each month in Table 19. In every case, except November
and ﬁebruary, there are signifiéant differences between samples of_the
same month at the 1% level of probability. It is concLuded, therefore,

that animals fed differently from .each ¢ther in most months of the year.

Table 19 Values of x2 based on the number of various types of plant
fragments counted in faecal samples of the same month

Month | M J J A .S o N D F M Total
d.f. 3 15 9 9 6 6 4 20 3 12 87

X2 ‘ 16.0 |52.0 32.5 [73.2 P5.1 26.5 6.7 L12.1 (4.4 23.7 ]466.0
P < .0l| < .001|< .001{<.001|< .00l <.0l| >.10} < .00l >".2O <.00l| < .00l

The aata in Table 18 -show defihité fluctuations in the case
of some éategories of plant fragments. For example, the proportion of
sedges in the faeces was distinctly low between October and December,
being least in November. This was correlated with a high incidence of
dicotylédons in the same period. Also moéses, ferns and speciés X and
Y were only present in the faeces at certain times of the year. Due to

the inherently significant differences between samples of the same month
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(Table 19), it was necessary to use a Monte Carlo test to determiné
whetherlor not samples vary significantly between different months.

The Monte Carlo éignificance test procedure consists of
éomparing the observed daté with random sémples which are generated in
'accordance witﬁ.the hypothesis being tested (Hope 1968). 1In this case
the Null hypothésis is that there is no seasonal variation in the compo-
_sition of the faeces.  Table 20 shows fhe observed and expected numbers
of diffefent types of plant fragmént for each month, from which the value
.of X2 is computed (X2 = 1983;7, d.f. = 54, P<0.00l). This apbarently
Asignificént valqe of X2 is ﬁislgading on account of the large,differehces
between éamples of the same monfh (Table 19); According to the Null
hypothesis, the animals sampled in each month should be typical of the
samples taken over the whole year; Thus, the X2 value from Table 18
should be tyéicél of those obtained by randomly shuffling the samples
betweenldifferent monﬁhs. For example,.May,might be represented by
sample Nqs; 15 and 27 rather than 1 and 2 as the result of a random
shuffle. -Table 18 was randomly shuffled 999 times in this way and
values of X2 were computed each time; Thé results of this précedure
are digplayed in Figure 11, which shows that Table 18 is atypical and =
so the Null hypothesis. can be rejected at the O.l% level of probability.
The observed value of X2 (18983.7) lies well outéide the distribution of
999 values of Xz, computed by random shuffling, apd is much larger than
the highest of these values (Xz max = 1257.5). It is concluded that the
composition of faecal samples varied significantly between months, such
variétion being over and above any differences caused by animals feeding
differently within the samé month.

In view of the small number of samples taken each monfh, the
data in Table ls:were amalgamated into four seésbns: spring (April-

June) , summer (July-September), autumn (October-December) and winter




Table 20: Observed and expected numbers of plant fragments in faeces

Month .- GRASS SEDGE DICOT SPECIES X SPECIES Y ‘TERN MOSS

MAY .me 93 .. 87 30 10 . (o] 1 0
" EXP  74.7 45.2 60.0 18.1 7.6 9.5 5.8

JUNE OBS 163 227 91 183 1 1 2
EXP 225.7 136.8 - 181.4 54.6 . 23.1 28.8 17.6

JULY OBS 96 88. 138 127 1. 0 1
EXP . 152.4 ‘92,3 122.5 36.9 15.6 19.4 11.9

S AUG OBS 141 122 113 4 6 2 27
S EXP 140.2 85.0 ©112.7 - 33.9. 14.4 17.9 10.9

SEPT OBS 115 84 80 7 7 8 52
EXP 119.3 72.3 95.9 28.9 12.2 - 15.2 9.3

OCT OBS 158 23 111 5 7 _ 8 17
EXP 111.2 . 67.4 89.3 26.9 _ 1.4 14.2 8.7

NOV OBS 69 10 128 1 13 9 0
. EXP 77.7 . 47.1 62.5 18.8 _ 8.0 _ 9.9 6.1

DEC OBS 252 45 207 1 83 112 .9
EXP  239.5 145.2 192.5 58.0 24,57 30.5 18.7

FEB OBS 74 69 65 o 9 , 3 o)
~ EXP 74.3 ~.45.0 59.7 18.0 A 7.6 : 9.5 5.8

MAR OBS 235 - 91 159 o 16 . 34 1
. 14.1
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(January-March) . Seasonal changes in the mean percent composition of
plant fragments in the faeces are shown, with 95% confideﬁce limits, in
Figure 12. In general, the proportioﬁ of grasses within the faeces did
not change significantly, at the 5% level, during the year although it
appears to have inereased in the autumn and winter. The incidence of
sedges was significantly lower in the autumn than in other seasons.

During this period the incideﬁce of dicotyledous, ferns and
mosees was highest. The levels of species X and Y in the faeces were
highest in the summer and spring seasons, respectively.

These results indicate that the composition of the faeces was
governed by the seasonalAavailability of the different food plants; they
also suggest that tahr foraged selectively. During and after the monscon
. increasing amounts of gfasses and dicotyledons were eaten, reaching peaks
in October and November resbectively, perhaps at a time when they were
most readily available. The lower incidence of 'sedges in the faeces
during- this same period implies thet they were less palatable. The sharp
incline in the levei of sedges ih the winter suggests that tahr resorted
fo this type of food‘when grasses and diceeyledons were less readily
available. Ferns were also eaten in preference to sedées in Décember.
The highest levels of species X and Y in the summer and spring, presum-
ably, corresponded to the seasons when they were most abundant. In
December it appears that tahr supplemented their diet with gquantities
of moss. The decline in ‘the level_of mossee immediately after December,
rather than in the spring when other food‘plants‘became available, can

only be explained if this food resource quickly became depleted.
6.2  Discussion

Seasonal fluctuations in the composition. of the diet of tahr

were significant despite considerable individual variation. The’
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frequency of a particular type of plant in the faeces.is a reflection of
i its local abundance and palatability at the time of consumption. It
appears fhat grasses, sedgés and dicotyledons were the major constituents
of the diet over the year, except in the autumn when thé iﬁcidence of
sedgeé in'tﬁe faeces declined significantly. Ferns, mosses and two
tunkn;wh specieé were important minor constitueﬁtsAfof limited periods
~ of the year. "‘ |

| Tﬁe diets of two ecolégically distinct groups of Soéy sheep
vwere féund to belsimilar and to vary seasonally (Milner'and Gﬁynne 1974).
These authofs;note that the-Cyperééeae were grazed during a short-lived.
main growth périod in the spring and provideﬁ green herbage at the time
of greatest scércity of grazing in £he winter. Bryophytes were also
important constituents of the diet bet&een late—ﬁinter and spring.
Similar seasonal trends were detected in the present study.

As fhe availabiiity of fo;a plants in the field was not
quantitatively estimated, it is not possible to make aﬁy concrete deduct-
ions agout selec£ive feeding. However, it seems that grasses and
dicotyledons were preferred to sédges in the autumn, juaging by the low
' incideﬁce of the latter in the faeces at this time of year. As sedges
oftgn gfew together with grasses in large tussocks, it is likely that
tahr fed sélectively on the érgssés during this season."Iﬁ the monsoon
tahr spent a greater proportion of daylight hours moving and a coirespond-
ingly smaller proportion of daytime feeding than at other timés of the |
year (Section 5.1). The greater émount of movement recorded in the suﬁmer
months probably reflects more time spent searching for favourite food
plants. Bouts of feeding activity were noticeably less intense in-this
season as animals perpetually wandered from one plant community‘to the

next, whereas in winter animals often spent much longer periods of time

- feeding from the same patch.




113

Food was in short supply in parts.of Area l in the.winter. By

mid-November the vegetation was very dry, -except for a few genera such

as Caragana, Festuca, Mechanopsis arid Primula which appeared to have put

on new growth and remained green. By the end of winter the main-grazing-

groundé showed signs of being overgrazed witﬁ large patches of bare earth
where the pasture‘had:been grazed to its roots. Somé quaarat samples
taken on 8 April 1977 indicated a standing crop of about O._2gm_2 (dry
weight) . It was about fiVe-tiﬁes greater in neaiby gullies where
tusSock grasées and sedges were abundant. ‘Such plants may have been’
unpalatable, as fhere were no signs of them being grazea. It appears
that tahr supplemented their diet with ferns and mosses.and resorted to
-digging for roots in the winter. The. extent to which food became limited
dufing'the winter also depended on the .depth and duration of the snow
cover buﬁ inAAreé 1 this was negligiblé. |

Goats and sheep prefer‘grass when.it.is available, although
both may consume a wide variety of forbs and leaves from trees and shrubs.
Goats show adaptations to ﬁrowsing‘by'rearing ﬁp'on ﬁheir hindlegs ana
even jumping into trees; such behavioﬁr'is not nf;en practised by Sheep -
(Schaller 1977). Tahr«freQuently stood up'on‘£heir hinalggs in oxder
to reach_érasses and mosses growing. in otherwise innaccessible rocky
placess,. In'eastern_Nepal.the diet consisted of 75% grasses, 7% twigs
and leaves, 6% bamboo and 4% forbs in late. February; :tahr also appeared -’
to liék crustose lichens off rocks (Schaller 1973). Markhor are known
to lick séil for salt and bharal were once seen licking a white substance
whiéh seeped from cracks in rocks. (Schaller 1977). It is likely, thére-
fore, that tahr also §btain salts by licking rocks. Iﬁ New Zealand snow

grass (Chionochloa sp.) is a principal food of'tahr (Caughley 1970a).
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7. CONSERVATION AND MANAGEMENT

Iﬂ the upper Lang£ang Valley some of the m&re.accessible tahr
N habitat_&as periodiqaliy grazed by livestéck. If food'was>limited then
the difference»iﬁ sizé between“thé'Langtang and Yala populations might
be attributed to qompetitiOn between tahr and domestic animals,’ The
' 'iower density of tahr-in Areas 576, as compared with>Areas 1-4 (Section
A'4.2f; mi§h£ Bé similarly'explained; since .the former areas were grazed
vby livestéck, whereas the latter were inaccessible to domesticlanimals.
'Although the diet of the various types of livestock was not
- analysed;.it wasvprobably'similar to that of.tahr which ate a wide range
of fooa plahts. When livestock grazed the alpine pastures during the
mongoon they muét have consumed a considerable amount of food which
- would otherwise héveﬂbeen.availableupo tahr.
Grazing pressure can be estimafedey considering the time
.'speﬁt by wild and doméstic animals within a4gi§en area. bata concerning
the numberé‘and péptern of>movement~of livestock in fhe'upperALangtang
Valley are taken from Robinson (cited in DUHE.1976a)i The seasonal
distribution .of livestock is shown -in relation to' the ranges of the
Langtang and»yala tahr populations in Figure 2. 1In Area K( which
encompasses Areas 5-6, and Area Y, which includes Area 7, the ranges
‘of tahr and livestoék oveflapped. In 1976, between 16 June and- 20
October, sqme‘66i cattle and 1703—1918 sheep'and goats were pfesént'in
the<u§perlLangtang Valley. The number of cattle had cﬁanged little since
1974, when Bonnemaire and Ieissier (1976) recorded 662. During the
winter months most livestock were taken down to lower altitudes but
‘about 200 yéks;_naks and chauries remained in the upper Langtang Valley

(Robinson, pers. comm.). According to Field aﬁd Pandey (1969) an adult
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yak,or‘chauril, and a sheep annually require 6-8 tonnesfand 1.7 tonnes
fodder (fresh weighé), respectively.- An .adult tahr'is about half the
weiéht of an adult yak or chauri and twice that of a sheép; so it will
ibe‘assumed that it annually requires 3.5 tonnes of fodderl(fresh
‘weight) in fhe absence of other data. The amount of fodder consumed by
an animal also depends on its'age and sex but data of this nature are
incomplete. for presenﬁ purposes, therefore, it'wés assumed that all
domestic and wild animals were adults and that there were no differences
in‘feedihg requirements between thé sexes. The estimated numbers of
tahr and livestock in Areas 1-4, K and Y (Fig. 2) are given in Table
‘21, together with a crude estimate of the .total amount'of fodder required
annuaiiy in the three regions. 'Estimates=ofAfoddef reéuirementé are
exaggeréted because a large.proportion of domestic énd Qild animals
were immature and so required les§ fodder than adults.

Data in Table 21 show that'Aféas l-4'suéported a greater —-
5iomass;of ungulétes than‘either Area K or Area Y. This is explained by
‘the fact that much more of Areas 1-4 than Areas K or Y is at a lower
altitude’, where the growing season is longer and gréwfh rates are
higher. Area & encompasses a higher range of altitudes-thah Area K and
the two habitats are also very different in. aspect and toQography. Much
of Area K faces east and the terrain is rugged, whereas a large part of
Area Y is plateau and the rest consists of south-facing cliffs. The Yala
plateau, in Area Y, is reputed to be.one of the fineét aipine pastures
in Nepal. Such differences probably account for the greater ungulate
biom&ss supported by Area Y as compared with Area K:

In Area 1.there were signs of overgrazing by tahr (Section 6.2).

1 Chauri is the Nepali term for the ‘hybrid resulting from a cross
between a yak (Bos taurus) and a cow{Bog indicus).
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. Table 21: Estimated annual fodder requirements of tahr and livestock
in various areas

Data for tahr are taken from Section 4.2.

- Estima- | Corrected | No. Afga Annual fodder
ted No. Estimate Days | km requiremeg&
tonnes km
AREAS 1-4 .
- (Lower and Upper Subalpine, Lower Alpine Zones)
Tahr (all year) 84.6 129.4 365 3.33 136.0
' Livestock (allyear)| o 0 o | 3.33 0
. TOTAL ‘ 136.0
AREA K including Areas 5-6 -
© (Upper Subalpine and Lower Alpine Zones) N
| Tahr (all year) |27.8 - | 44.5 365 | 5.37 29.0
* Sheep (summer) 103 103 56 5.37 5.0
28.
Cattle (summer) 81 93.3 56 | 5.37 18.7 [ 28-0
Cattle . (winter) 5 5 239 5.37 4.3
TOTAL 57.0
AREA Y including Area 7 ) ,
(Upper Subalpine, Lower Alpine, Upper Alpine Zones)
Tahr (all year) 40 40 365 12.12 1l1.6
Sheep Gp .IV{(summer)| 33 33 61 12.12 0.8
Sheep Gp V (summer)}{l50 150 98 |12.12 5.6
" - Sheep Herdl (summer)|300 300 . 68 |12.12 7.8
. Ccattle Gp IV (summer)g30 149.7 61 |12.12 14.5 >78.0
Cattle Gp V (summexr)[L15 132.4 98 12.12 20.5
Gattle Gp VI (summer)| 30 34.5 49 12.12 2.7
Catfle (winter) 69 69 239 | 12.12 26.1
TOTAL | 89.6
"NOTES: i..-Robinson's estimate of 661 cattle in the upper Langtang Valley
’ included 100 animals which were not censused in the summer
(cited in DUHE 1976a). Summer estimates of numbers of cattle
. are, therefore, corrected by a factor of 761/661.
ii. Annual fodder requirements are based on estimates of 7, 3.5,
and 1.7 tonnes (fresh weight) for cattle, tahr and sheep .
_ respectively.
iii. Data for livestock are taken from Robinson. (cited in DUHE
19762) . :
iv.
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According to locals the quality of the Yala pastures is deteriorating
and erosion, due to over-use, is ;pparent in places} Every few years
locals burn the scrub within Areas K ané Y in an attempt to improve
grazing. Such practices may be detrimental to the quality of the
pastures in the long-term, particularly sinCe‘burnt”sérub regenerates
within a few years. Although precise data are lacking, it appears that
- the pastures throughout the upper Langtang_Valley are grazed to their
maximum capacity.by both wild and domestic ungulates. Food must, there-
fore, be limiting any increase in the unéulate population.

It may be deduced from Table 21 that the number of tahr in
Areas K and Y would increase by about 40 aﬁd'Z?O, respectively, if
livestock were rgmoved. Conversely, an increase in the livestock
population would result in a decrease in the tahr pépulation. The’
eﬁtent of such a decline depends 6n‘the degree to whichitahr compete
with livestock for fodder. Since(certaih tahr habitat will always
remain-ihaccessiblé to less'agile domestic animals and because the Langtang
people do not hunt, the Langtahg and Yala populations are-uniikely to
becoﬁe endangered. Numbers may decrease further but, providéd the
Laﬁgtang and Yala populations remain large enough ﬁo be viable. breeding
units, then active conservation measures are not deemed necessary.

_ A major reason for promoting an increase in the tahr populations,
_p;rticularly the Yala one, would be to provide tourists with a better
opportunity of observing thesewild animals. In the caserf the Langtang
National. Park, however, attention should first be directed towards the
Park's local residents who presently live at subsistance level. To
recommend the removal of livestock from Yala (Area Y) in order- to
promote an incfease in the tahr populaﬁion, would severely damage the
local economy. Moreover, it would_nbt be in the long-term.interests of

the Park, as such a policy would merely increase the present antagonism
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éhown by locaiifesidents towards the Park.

o  'A-system.0f zonétion has already been proposed for the Langtang
National Park (DUHE 1977b) , based on the classification adopted by
uDésmann (1973), as a means of compromising between the conflicting
interests of the Park's wild life, resident locals.and visitors. For
insfance, in view of ﬁhe intense pastoral and agricultural activities in
- the upper Langtaﬁg Valley,.a large proportion of thié area has been
‘proposed suitable for designation as a "Cultivated Landscape" (Fig. 2),
to enable such laqd use activiti€sto continue. However, east of the
’terminal moraine at Nubmathang (Fig. 2) it has been proposed-that the
valley shéuld be designated aA"Wilderness Aréa" (Eig.‘2) in order to
maiﬂtain an’ element of theiwild for theAnature lover (DUHE 1977b). At
present this region is used by about 30 cattle and 300 sheep, belonging

to Park residents, for 49 déys éach.monsoon (DUﬁE 1976a) and by about

6 tahr (Section 4.2). If-theilivestock were. removed from this region,'thé
numbers of tahr would.theoretiéally be expectéd tobincréase by about 30
animals. The livestock would need to be accommodated elsewhe;e in the
upper‘#angtang Valley once 6thef management proposals had been implemented,
"such éslthe_remOVal,of 1300-1500 sheep, which originate from outside the
‘Park (DﬁHE 1976b) . An increase in the number of tahr in this uppermost
section ofAthe Langtang Valley would be welcomed by visitors, who at
present rarely see these animals, and need not be.detfimental to local
grazing rights provided that other management policies could 5e

concurrently implemented.
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APPENDIX I

All sightings of groups are listed in the tables below,
togéther with fhe sex'and age'of individuals if they were classified.
~Groups which were known tc be larger than indicated, due to individ-
vals being out of sight, are marked with an asterisk. Adult m;le,
_ﬁaternal and mixed groups are marked M, F and M—F, respéctively. Adult
Lﬁales of unknown age category are entered into the III-II column. The
1.columns -8, fl and Yo are assigngd to adult feﬁales—subadults, yearlings
“and younégrespectively. Sometimes no distinction was made between
youhg éﬁd adult females—subadults, in which case the F-S-Yo éolumn is
entered. Prior. to parturition in 1976, the previous year's young were
not con;istently diStinguished from yearliﬂgs and 50 all individuals,
apart from adult males, are entered into the F-S-Y1-Yo column for this
period. Individuals which were notmaged or sexed appear in the unclés—

\

sified (U) column. The data appear in separate'tables for the Langtang

‘and Yala populations.

Langtang Population

Date |Area|Group|Group|Adult{Adult{Adult |[F-S |Yl {Yo |F~-S-Y1|F-5~ U
size |type [male |male |male A Y1l-Yo
CIII | II  |III-;m|
20.4.76] 1 4 F 4
21. 1 8 F 8
30. 1 6 F 6
30. 1 8 F 8
17. 6 21 ? 21
18. 6 21 ? 21
20. 6 11 ? 11
23. 6 6 F 6
23. 6 18 M 17 1
24. 6 17 ? ' ' 17
24, 6 3 F 3
123 IM
TOTALS 6F 17 | 36 | 70




F-S-Y1

Date |Area|Group |Group jAdult|adult |Adult |F-S [Y1|Yo F-S- | U
|size |type |male |male |male Y1l-Yo
: III 1T III-II
2.5.76| 1 3 F 3
2. 1|16 F 16
2. 1 5 F 5
3. 1 }*12 ? 12
4. 1| 32 F 32
l6. 1 2 F 2
28. 1] 22 F 22
28. 1 3 M 3
29, 1} 56 M-F 56
31. 1) 40 F 40
31. 1 1 F 1
3. ) 8 ? 8
4.. 6 | 20 ? 20
6. 6 | 16 ? 16
11. 6 | 15 ? 6 8 1
11. 6 | 18 M 11 7
21, 6 | 24 M-F 1 22 1
21, 6 2 M 2
21, 6 | 17 M 11 6
22, 6 20 M-F 1 9 10
26. 6 | 19 ? 19
: 339 | M
TOTALS 12 8F 25 23 172 131
3M-F
1.6.76f 1 | 45 M-F 2 42 1
2, 1 2 F 2
2. 1 2 F 2
2, 1 1 F 1
7. 1} 30 M-F 2 13 15
15, 1| 40 M-F 1 39
15, 1 7 F 7
16. 1 1 F 1
l6. 1] 23 M-F 7 16
16. I [*21 ? 21
19. 1 ]*31 M-F 12 19
19. 1 9 F 9
21, 1 | 48 ? 48
22, 1 1 ? 1
22, 111 ? 11
23. 1] 20 F 20
16. 2 ] 22 F 22
16. 3 1*4 ? 4
18. 3 (|*3 F 3
18. 3 7 ? 7
19. 3 1 ? 1
21. -3 6 ? 5 1
22, 3117 ? 12 5
8. 6 | 26 M-F 5 21
8. 6 | 10 M 10
8. 6 1 F 1
10. 6 7 F 7
10. 6 33 M-F 10 8 15
370 M
TOTALS| %59 11F 22 16 7 271 113
: TM-F
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*77

Area| Group| Group} Adult]|Adult]|Adult | F~S|Y1! Yo |F~-S~Y1|F-S~ u
size | type | male |male |male Yl-Yo
IIT | II |{III-II
3.7.76 | 1 1 F 1
10. 1| 18 ? 18
10. 1] 26 F 14| 2|10
12, 1 [*23 F 141 o} 9
12, 11 35 F 1§ 34
13. 1 {*32 F o| 32
17, 1 2 F 1 1
19. 1 4 F 4
20. - 1] 10 F 10 :
21, 1 7 F 31 311
21, 1 |*28 F 16| 111
22. 1133 F 18| 114
22, 1 1 F 1
23. 1 |[*8 ? 7 1
31. 1 2 ? 2
3. 2 | 16 ? 16
5. 3| 8 F 4 4
" 20. 3 |10 F 5|5
21. 3 |12 F 1042
27. "3 | 30 F 171112
TOTALS Eéi 16F 124 15 (64 | 67 36
2.8.76| 1 {*17 ? 11 6
2. - 1 8 F 4! | 3 1
-3. 1] 32 F 17| 8] 7
3. 1 1 F 1
4. 1 1 F 1
14, 11| 50 F 9| 41
15. 1 2 F 1 1
15. 1 |*13 ? 13
19. 1 2 F "1 1
19. ‘11| 64 F 30(22(12
21. 1| 44 F 9| 33 2
26. 1| 24 F 10| 14
27. 1 { 52 F 10| 38 4
28. 1| 36 F 9 27 '
3. 2 1 F 1
14, 2| 33 F . 201 3| 8 2
15. 2 |*12 F 12
15, 2 |*29 F 10| 19
26. 2 1 F 1
2. 3 9 F 5 4
20. 3] 10 F 6 4
20. 3 7 F 4 3
- 20. 3 (*4 ? 4
21. 3 (*2 ? 2
TOTALS 377 |20F 10733 106|184 22
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Adult|Adult’

Group! Group|Adult F-S{Yl| Yo |F-S-YYy F-S~- | U
size |type |male |male [male Y1l-Yo
IIY ITI III-IT:
6.9.76] 1 6 F 6
6. 1] 13 F 5 8
6. 1] 14 F 6|4 4
7. 1] 13- F 13
7. 1| 24 F 10} 7| 7
8. 1] 21 ? ' 21
28. 1 3 F 3
29. 1 3 F 1] 2
30. 1| 27 F 10| 8| 9
30. 1 9 F 41 17 4
30. 1] 2 M 2
. 6. "2 5 F 21 21 1
7. 2 1 F 1
29, 2 [*21 F 9 | 12
29. 2 |16 F 71 3| 6
30. 2 | 9 F 4| 1| 4
30. 2 8 F 3{ 2| 2 1
28. 3 [*22 F 22
30. 3 |*9 ? 2 7
174 1M -2 47134 |53 | 33 36 |21
TOTALS *52  |16F
1.10.76 | 1 2 F 1 1
1. 1 |26 F 1114} 9 2
1. 1] 2 M 2
4. 1 3 M 3
4. 1 | 36 F : 10 | 16 10
4. 1 4 F 2 2
11. 1 | 66 M-F 1 42111 | 12
13. 1 |61 F : 17 | 44
25: 1 1 M 1
26. 1 2 F 111
26. 1 |*43 ? 43
26. 1 |*15 ? 15
27. 1 {*47 M-F 1 69| 4 27
28. 1 |* 7 ? 7
28. 1 4 F
28. 1 4 F 7l 6] 4 4
28. 1|12 F.
28. 1 1 F
28. 1 4 F 211 1
25'. 2 |x27 F 5 20 2
1. 3 |*x g ? 11 1 3
1. 3 |*16 ? 16
9. 3 111 F 4121 5
4. 5 7 F 2 5
4. 6 1 M 1
4. 6 1 M 1
8. 6 1 M 1
8. 6 | 18 F 8| 10
21. 6 6 ? ‘ 6
4 6M
TOTALS 273 |15F 1 10 77135( 81 | 95 21 114
*161 [2M-F
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F-S

Group |AdultjAdult]|Adult Yl| Yo | F~S-Y1|F-S- U
size |[type |male {male |male ' - {¥1-Yo
, IIT | II |III-IO
6.11.76| 1 1 M 1
6. 1 [*13 ? 1 7 5
17. 1 | 41 M-F | 2 1 11| 27
18. 1 1. M 1
18. 112 M-F | 1 71 3] 1
18. 1 | 14 M-F | 1 112
25. 1 1 M 1
25. 1} 1 F 1
25. 1 |*10 M-F 1 ' 2 7
26. 1 2 M 2
26. 1 [*10 M-F | 1. al 2 3
- 26. 1 1 F’ 1
29. 1 |19 M-F | 2 17
30. - 1 | 42 M-F | 4 1 71 30 ‘
29. . 2 |19 M-F | 3 1 51 1) 3 6
-, 30. 2 | 14 M-F 1 4 9
4. 3 8 F 2 6
6. 3 |*3 . ? 3
129, 3 |*3 | M-F 1 1 1
- 30. 3 112 M-F | 2 2 8
4. 6 | 4 M-F 1 3
5. 6 | 12 M-F | 1 511 3
204 aM | 20 8 3 24|20 |37 | 94 20 17
TOTALS *39° | 3F .
13M-F
3.12.76f 1 | 56 M-F 6 50
8. 1 |*46 M-F | 4 42
9. 1 |*41 M-F | 6 2 33
10. 1 4 M-F | 1 ’ "3
10. 1 |2 M-F 1 1
10. 1 1 M 1
11, 1 {51 | M-F 5 11 | 35
14. 1 |*14 M-F 1 13
~20. 1 [*52 M-F 10 , 42
22. 1 |*64 M-F { 5 3 : 15 | 41
30." 1 | 67 M-F 7 5 18 | 37
3. 3 9 M-F 2 : 7
9. 3 4 M-F | 1 2 1
10. 3 5 M-F | 1 4
20. 3 |13 M-F | 1 1 5121 4
2. 4 4 M-F | 1 3
8. 4 | 32 M-F 3 1 28
2. 5 1 M 1
14. 5 |*15 ? 15
14. 6 9 M-F | 2 1 6
15. 6 9 M-F 1 a1 | 2 1
TOTALS *‘5(352 1'8;‘1, 41 |12 |18 1113 |51 113 232 |16
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Area|Group |Group |Adult|Adult|Adult | F-S |Y1 |Yo|F-S-Y1|F-S- | U
size jtype |male {male [male Y1l-Yo
I1T II III-IT
8.1.77 123 M-F 4 19
8. . 1 | 58 M-F 8 50
13. 1 {* 4 ? 1 3
16. 1 |*14. ? 14
17. 1 {13 | M-F 2 3] 8
17. 1 |*14 | M~F 2 12
7. 2 |*6 M-F 1 1 4
7. 3110 M-F 1 31 6
16. 3 |*19 M-F 1 1 1. 71 9
16. 3 [*14 | M-F 4 4| 6
7. 4 14 M-F 1 1 12
1. "4 36 M-F 4 5 7] 20
12. 4 39 M-F 3 5 8| 23
12. 4 1 M 1
13. 4 |*18 M~F 2 2 2112
13. 4 7 M-F 1 1] S
13. 4 5 M-F | 2 ' 2 1
15, 4 7 M-F 1 4 2
16. 4 2 M 2
l6. 4 14 M-F- 2 1 4 7
13. 5 28 M-F 5 3 9] 11
15. 6 6 M-F 1 3111
- 263 2M :
TOTALS %80  1BM-F 27 24 17 9| 1|531110 97 | 14
18.2.77] 1 |[*44 ? 44
19. 1 77 ? 77
21. 1l | 68 M-F 4 16| 48
21. 1 *9 M-F 2 2 3 2
22, 1 |*45 ? 4 45
23. 1 |*46 M-F | 1 5(213 35
24, 1 *41 ? : 41
- 22, 2 |17 M-F 1 6] 10
23. 2 21 M~-F 3 4| 14
24. 2 |27 M~-F 3 151 5| 4
23. 3 15 M-F 2 5[ 1 4 3
24, 3 {12 M~F 1 71113
22, 4 38 M-F .| 1 4 15| 8110
23. 4 [*16 ? 16
24. 4 35 M-F 1 4 71 23
24, 6 |16 M 9 7
25. 6 7 M 4 3
25. 6 8 M 8
28. 6 7 ? 7
28. 6 [*6 ? 6
341 3M
TOTALS #9214  |[1OM-F 16 34 15 47{171(52 | 98 6 263
|
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¥-S

14,

3M-F

Area|Group| Group |Adult{Adult|Adult Yl|Yo|F-S-Y1|F-S~ | U
size |type |[male |male |male Y1l-Yo
ITI 11 ITII-II

3.3.770 -1 [*13 ? 13

5. 1 4 ? 4

5. 1 21 M~-F 2 8{lo| 1

14, 1 4 F 2 2

1 1 F 1

14. 1 39 ? 39

15. 1 |*21 ? 21

15. 1 2 ? 2
15.0 1| 1 F- 1

16. 1 11 F 2 9

1. 1 8 F 2 6

(16, 1 8 ? ’ 8

16. 1 3 s -3

16. 1 1 ? 1

16. 1 1 ? 1
- 16. 1 1 F 1

17. 1 |*18 ? 18

18. 1 j*21 ? 21

24, 1 j*49 ? 49

24, 1 9 F 2 7

26. 1 14 F 6| 2| 6

14. 2 11 F 3 8

16. 2 13 F 63| 3 1

l6. 2 5 F 3111 :

15. 3 |* .7 2 7

18. 3 |*14 M-F 1 711 3 2

15. 4 |* 8 ? 8

15. 4 |[* 6 ? 6

18. 4 |[*19 M-F 2 512

8. ‘5| 4 | F 4

8. 6 13 M 13

8. 6 1l M 1

irs | 2 |
TOTALS %176 12F 5 14 3517 (30 | 46 204
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Date' |area Group |Group |Adult |[Adult|Adult | F-S|Yl|Yo|F-S-Y1|F-S- U
size |[type [male |male [male : Yl-Yo
III IT III-IT
4.4.77 1 * 4 ? 4
4. 1 |*22 ? 22
6. 1 50 M-F 1 2 71 24 16
6. 1 2 F 1 1
6. 1 5 F 4( 1
7. 1 14 M-F 5 2 7
7. 1 |*5 ? ' 1| 4
7. 1 2 F 1 1
8. -1 | 16 M-F 3 2 5511
8. 1 23 F 111 51 7
8. 1 59 M-F 2 7 25116} 9
19, 1l 7 F 6| 1
19. 1 4 | F 3 1
19. 1 |*15 ? 6 2 7
31. 1 ]*12 ? 12
31. 1 |* 2 ? 2
7. 3 5 F 31111
19. 3 {* 1 ? 1 .
19, 3 5 F 31111
19, 3 2 F 1 1
21, 3 [*9 - ? 9
19. 4 1 F . 1
19. .4 22 M-F 1 3 114 7
21. 4 |*14 M-F 1 3 10
2. 4 |*19 M-F 19
20. 6 |*14 M 9 4 1
20. 6 6 M-F 1 1{ 4
223 | M
TOTALS %117 10F 17 21 7 82 137136 | 43 26 71
l 8M-F '
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Date |Area|Group|Group|Adult|Adult|Adult | F-S|{Yl|Yo|F-S-Y1l|F-S- | U
size |type |male |male |male Y1l-Yo
I11 Iz ITI-I1.
25.4.76 8 5 M 3 2
26. 8 5 M 3 2
- 27.. | 8 5 M 3 2
18.6.76 7 24 M-F 3 9| 12
6.10.76 8 1 M 1 '
16.12.76 7 15 ? : 15
26. 7 24 M-F 5 4 41 11
14.1.77} 7 | 23 M-F | 6 4 3| 10
- 20.2.77 7 25 ? 25
1 26. 7 1 M 1
26. 8 6 M 6
27. 7 21 M-F 4 4 71 31 3
17.3.77 7 1 ? 1
27. 7 1 ? : 1
21.4.77 7 40 "M-F 5 5 14| 81 8
21. 8 6 M 4 2
~ ™
TOTALS 203 SM_F 34 28 7 21 |11 |27 33 42
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APPENDIX II

Group size

Data, concerning group size, for the Langtang and Yala populations

are abstracted from Appendix I and amalgamated as in the table below.

Group | Number Animal |GN x 100|Group [Number Animal |GN x 100
size sightings [SGN size sightings =GN
G N N ¢ | n N
1| 37 37 : 43 0 0
2 | 1862 36 a4 12 aa|
3 7 21 45 1 45
4] 14 56 46 o of 320 9.0%
5| 11}34 55 - 47 oh 0
6 9 5q P31 15.0% 48 1 48
7| 107 . 70 ‘ 49 0 0
8| 1028 80 50 | 213 100
9 g 72 51 1 51
10 5 50 52 1 52
11 5}16 55 - 53 oh 0
12 6 72 1 sa 0 ol
13 61 78 55 | oy 0 ‘
14 | " 7le 98 56 22 112[332 9.4% _
15 3 45 57 o1 0 =
16 61 gg [/01] 19.8% 58 1- 58
17 414 68 59 1l 59
18 4 72 60 ol ol
19 3 57 61 1 61.
20 3h2 60l 62 oh 0
21 6 126 1 | 63 ol 0
22 3 66 64 1, |- 64
23 4 h2 92 65 ok 0
24 5 | 120 66 1 66[326] 9-2%
25 | 1 25 1 67 1 67
26 3]-6 7g P43] 18.3% 68 1}2 68
27 2 54 69 | o 0
28 1 28 70 0 ol
29 0}3 0 7 OF o
30 2 60 | 72 0 0
31| o4 0 73 o o
32 3}6 9% 74 ‘o}o 0
33 3 99 75 0 ol
34 0 o 76 0 of 77| 2-2%
35 2 }5 70 77 1]1 77
36 3 108 PO9| 17.2% 78 0 0
37 0 0 79 0 0
38 1 }3 38 80 0 ol
39 2 78 - :
.40 3 120 | : 239 3545
41 1]—5 417
42 1 42 . EN) (SGN)
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APPENDIX IIT

Test for homogeneity of group sizes for different seasons

The number of sightings of different categories of group

(Appendix I) are shown in the first table for each month.

, 2 .
In order to test for homogeneity, using X , various rows and columns

of this table were amalgamated, as indicated by the heavy lines, so

that expected values exceeded about five for statistical purposes.

The data from the first table are shown in their amalgamated form in

the secdnd table, together with wvalues of X2 which were calculated

from the observed (0) and expected (E) numbers of sightings.

Post-parturition

Season |Pre-parturition Rut Pre-

part.
GZ:‘;E ‘A M Jg |3 a s olNDavF|m A | TOTALS
1-10 9 7 13 9 10 ] le 8 9 7 4 17 11 129
11-20 3 8 3 3 4 3 8 2 3 4 5 2 48
21—30 2 2 5 2 1 3 1 1 3 4 1 2 27
31-40 . 2 2 2 3 1 1 2 2 1 1 17
41-50 2 2 1 1 6
51-60 1 1 2 Al 1 6
“61-70 1 2 1 1 _ 5
71-80 1 1
TOTALS 14 20 25 16 18 16 23 17 16 16 16 24 18 239
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Group size Months MAMJ JASO NDJF
0 57 44 28
1 - 10 E 54.51 39.40 35.08
| (0-E) 2/E 0.11 0.54 i.43
0. 21 10 17
11 - 20 E 20.28 14.66 13.05
(0-E) °/E 0.03 1.48 1.20
0 12 7 8
21 - 30 E 11.41 8.25 7.34
(0-E) /& 0.03 0.19 0.06
o) 6 6 5
31 - 40 E 7.18 5.19 4.62
(0-E) %/E 0.19 0.13 0.03
0 5 6 7
41 - 80- E 7.61 5.50 4.90
(0-E) 2/E 0.90 0.05 0.90
x2 = (Observed - Expected)2
Expected

g (o—E)2

E

7.27

(d.£. = 8 ; P> 0.05)




132

STLT N €vT 1¥44 0zs vOT 8¥€ 621 z9 95T e u

6121 AXA ¥ 76 991 L8E L 6LZ S9 0s 88 62 _® 00o%T
, €L9T N LT 0T¢ 667 S6T L92 SYT 95 A ze u

99°9¢ 0611 ¥ L6 6v1 62% 61T v6T vL 61 8L 1€ @ O£eT
€202 N 0ST 00z eV 112 137 L9Z 0€T 951 €5 u

66°92 LYY ¥ 901 A4 19¢ €21 zee LT L6 z9 25 _® 00g£T
890¢ N GeT 8v¢ TO€E L8T z8v 09z 801 18T 99 u

or" 61 PIET v 111 181 oze 621 80€ 291 08 €8 oy _® o£zT
96€¢ N ogg ZeT £€e 8ee 01§ BET Sve ZET ge u

8E° €T GGET ¥ 961 SL VLT SET 9€€ 921 F14 1% LT ® oozl
6112 N 992 19T 692 Se€ v9€ L9z L9t 12T 69 U

81" T¢ 1€01 ¥ 16T 00T 17T 6ET 112 4] L8 184 65 _® OETT
. 80¥ ¢ N vaE 662 8¥%1 862 00§ v6z  ¥6C vy og u

67" 6¢ SLET ¥ vie 9€T 66 622 T0€ 4] ZIt yOT 9L _® 00TT
X474 N €92 LYT 152 6LT LSy GOE oSy 181 98 u

9L" 0% 8TV ¥ v61 S8 OST . ®L 0S¢ L8T 98T Set L9 ® 0£0T
z89¢ N Zve 161 Ly €12 8SS eve 347 vST L9 u

16" €L S68T ¥ LTI 06 8¥€ €91 y0S €82 9LT 821 9y__® 000T
‘ €see N 181 98T v89 L6Z LS9 LYY 37 v9C yOT U

£1°28 yese ¥ oL 16 S8S LyZ 509 90¥ 952 Z6T ZL__® 0€£60
. zoge N o€ V62 099 SO€ 9v€ 9vg zs9 86 TL U

1L LL [4:314 L 102 ¥9T S€9 1944 862 S6¥ 19% L9 oy ® 0060
L9Le N LET 00¥% ¥9S VET TE€T L1Z SSL L6 CET U

¥0" 6€ €612 ¥ 881 062 s €lc__ 901 16T 605 s T0T ® 0€£80
5002 N ove SO 8€€ o€ 68 66T 0z9 AAN z9 u

20" 9 EVLT ¥ €61 L92 44 8¢ LL 69T  ¥es 90T LS ® 0080

X STYLOL TTady yoxen SCES uep . o8g AON 300 aunp Key swTyL

N N
(¢-N) *° ¥
N
2¥ - Nmuw

~1PTNUIOI §,I00OPDBUS B uvcmum woxy pojeInoTed ST Nx ‘yauom AX9A® JOF TRAIDIUT INOY-IJTeY yoed je
uMmoys sT (u) mmnapsmam mo Jsqumu Te303 Ul YaITm Ioyzsbosl ~ﬁmv mcdvmww sTeutue yo sBbuTaybys Fo xaqumu BYJ,

%ua>ﬁuom butpasz wo Gamuumm B9Y3 UT A3Tousbowoly I0J 3s97

(*3uoD) HHH XIANAdavY



133.

9921 N OET oLT 8TS oL S8T ST 6% LT gt u

10°6 GETT Y €21 SYT 6V¥ 091 18T A £ 6 TT ® 0091
LLYT N 8L oLe L¥9 €ST S6 oS 4% 11T € U

£0°1 TL2T ¥ ) €22 29s 9€T v8 154 9€ 96 gz ®© OEST
81ST N 991 18744 8vy LTT 8ve ¥8 €L 66 Zy u

86°LT GSTT ¥ VL L8T 1S¢€ 16 £0Z vL 09 6L 9¢ ®© 00ST
CTLT N 1 47A Ve LYY zZ8 €EP 81T . 6S €sT Iy u

S1°8¢ ZETT ¥ 6¥ £81 ¢SE . oS 6VE T9 LY SOT 9¢ ® OEVT

X STYLOL TTady Uoxey SCE uep oaq AON 300 sung Key - swTL




134

APPENDIX IV

Horns
Specimen No. 1 2 3
Date of collection 26.4.76 27.5.76 31.3.77
Locality in Fig. 2<- : Area 8 Area 8 : Aréa 1
Keel le'x-lg_th (cm) . 34.4 >29.2 | 21.9
Basal circumfeience {cm) 19.6 21.9 : 12.7

 No. growth rings , 14 >13 c.8
'_Age o " | 15 >14 .9
Sex ‘ male . male female
Comments - tip worn keel Qorn

above base

NOTE : All measurements were taken from left horns.

Molar Teeth

Specimen No. 1 2 3

Maximum no. White bands - 10 : 9 + 3
in dentine

NOTES: i. First molars of the lower jaw were examined.v

ii. The first figure indicates the number of bands of consistent
thickness, the second figure indicates the number of
thicker, irregular bands.
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Plant Reference Coilection

The commoner plants found growing in Area 1 are listed below:-

- Agrostis nervosa

A. pilosula

Berberis concinna
Brachypodium pinnatum
Bromus himalaicus
Bryophyta

Caragana nepalensis
Carex ‘hirtella

Cirsium sp.

Cotoneaster microphylla

Danthonia schneideri
Dryopteris sp.
Ephydra gerardiana
Festuca gigantea

F. ovina

F. rubra

Geranium collinum
Impatiens sp.

R.

Iris decora

Juniperus wallichiana
Kobresia curticeps

K. nepalensis

K. trinervis

Ligularia amplexicaulis
Mecanopsis sp.

Oryzopus lateralis

9} munroi

Poa pagophila
Polygonum sp.
Potentilla fruticosa
Potentilla pendunculata
Primula aureata

Rheum moorcraftianum
Rhododendron lepidotum
Rosa macrophylla
sericea
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