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Hornbill abundance in unlogged forest,
selectively logged forest and a forest
plantation in Arunachal Pradesh, India

Aparajita Datta

The responses ofhornbills to selective logging were determined by comparing their
diversity and abundance in five habitats classified according to logging history.
Relative abundance of three hornbill species was compared along trails in recently
logged forest, 20-25-year-old logged forest, unlogged primary forest, a relatively
disturbed primary forest and a plantation in Pakhui Wildlife Sanctuary and
adjoining reserve forests in western Arunachal Pradesh. The species recorded were
the Oriental pied hornbill Anthracoceros albirostris, wreathed hornbill Aceros
undulatus and great hornbill Buceros bicornis. The great hornbill was the most
common species overall and its abundance varied across habitats, being highest in
unlogged forest. The Oriental pied hornbill, which was recorded in only two
habitats, seemed to show a distinct habitat preference for secondary growth, river-
margin forests. Wreathed hornbill abundance did not differ between habitats.
Differences in species abundance probably reflect aspects of their ecology, such as
degree of territoriality, diet and movement patterns, and differential vulnerability
to hunting and disturbance. Great hornbill abundance was correlated with large
tree density (GBH > 150 cm) and basal area characteristic of unlogged primary
forests, while Oriental pied hornbill abundance was negatively correlated with tall
forest, indicating its greater numbers in low-stature river-margin forest. Wreathed
hornbill abundance was not correlated with any vegetation variable, which is
probably related to its reported nomadic movements in search of fruit patches.
Hornbill abundance was not correlated with densities of potential food and nest
tree species. Although hornbill abundance was not correlated with fig tree density,
this was probably because areas where relative fig tree densities were lower often
contained a few large fruiting figs. Because hornbills are large mobile birds, they
can find resources such as fruiting figs even in otherwise unsuitable habitat.

Introduction

North-east India has the highest diversity of
hornbill species in the country, although there
are fewer sympatric species than in south-east
Asian forests. Three of the species that occur
in India occur only in the north-east of the
country: the wreathed hornbill Aceros undula-
tus, the brown hornbill Anorrhinus tickelli and
the rufous-necked hornbill Aceros nipalensis.
The other two species, Oriental pied hornbill
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Anthracoceros albirostris and great hornbill
Buceros bicornis also occur elsewhere in India.
All species are listed under Schedule I of the
Wildlife (Protection) Act, India, 1972. The ru-
fous-necked hornbill is listed as Vulnerable
and the brown hornbill as Near Threatened
(IUCN, 1996). No comparative ecological
study of these sympatric species has been car-
ried out in India. Ecological information on
these species exists from studies in South East
Asia (Leighton, 1982; Leighton and Leighton,
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1983; Poonswad et ah, 1983, 1986, 1987;
Poonswad and Tsuji, 1994). Johns (1983, 1986,
1987, 1989) discussed the impacts of selective
logging on hornbills in Malaysia.

During a 6-month study on the responses of
arboreal mammals to selective logging in
western Arunachal Pradesh, the diversity and
abundance of three hornbill species were com-
pared across five habitats to determine their
response to selective logging.

Study sites

The study sites were in Pakhui Wildlife
Sanctuary (WLS) and Doimara and Papum
Reserve Forests (RF) in East and West Kameng
districts of western Arunachal Pradesh (Figure
1). Pakhui WLS (92°7.5'-92°22'E and 26°53.7'-
2716.2'N) covers 862 sq km and is bordered to
the north and west by the Bhareli River, to the
east by the Pakke River and to the south by
the Nameri WLS and reserve forests of Assam.
Doimara RF lies to the west of Pakhui WLS in
West Kameng district, while Papum RF lies to
the east of the sanctuary in East Kameng dis-
trict. Both these reserve forests fall in Khellong
Forest Division and together cover c. 1280 sq km.
The sanctuary is well-drained by tributaries of
the Bhareli and Pakke rivers, both of which
flow into the Brahmaputra River. The terrain,
in the Himalayan foothills (altitude c. 200-
1500 m), is undulating and hilly. The climate
is subtropical, with cold weather from
November to February. Both south-west and
north-east monsoons occur, and the annual
rainfall is c. 2500 mm.

The general vegetation type is tropical semi-
evergreen (Champion and Seth, 1968). The
vegetation is dense with a high diversity and
density of woody lianas and climbers. A total
of 234 plant species (angiosperms) were
recorded with a high representation of species
from the Euphorbiaceae and Lauraceae (Datta
and Goyal, unpubl. data). The forest has a typ-
ical layered structure and the major emergent
species are Tetrameles nudiflora and Altingia ex-
celsa (Singh, 1991). The forest types include:
tropical semi-evergreen on the lower plains
and foothills, dominated by Terrninalia myrio-
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carpa, Ailanthus grandis and Duabanga grandi-
flora (Singh, 1991); patches of tropical ever-
green forests, dominated by Altingia excelsa,
Mesua ferrea, Dysoxylum spp., and mid-storey
trees (Lauraceae and Myrtaceae); and subtrop-
ical broadleaved forests on the hilltops and
higher reaches, dominated by members of the
Fagaceae and Lauraceae. Moist areas near
streams have a profuse growth of bamboo,
cane brakes and palms. Patches of tall grass-
land and shingle beds occur along the larger
perennial streams, which give way to lowland
moist forests containing Dillenia indica and
Talauma hodgsonii.

During this study, c. 150 bird species were
recorded. Several other bird species were
recorded by Singh (1991,1995). Three primate
species and four squirrel species are the most
commonly encountered arboreal mammals.
Several species of civet and the yellow-
throated marten Martes flavigula, a putative
predator of hornbills, also occur. Other carni-
vore fauna include tiger Panthera tigris,
leopard Panthera pardus, clouded leopard
Neofelis nebulosa and smaller cats.

Details of survey areas

Five habitats were selected based on logging
history. The habitats were: recently logged for-
est and a mixed species plantation in Doimara
and Papum RF, respectively; and 20-25-year-
old logged forest; semi-disturbed forest; and
unlogged primary forest, in Pakhui WLS. The
location of the trails are marked on Figure 1.

Plantation - Trail 1, Seijusa-Monai (Papum RF)

A logging road (3.45 km) was walked 10 times
in the mixed plantation (altitude 400-500 m).
The plantation contained small single-species
patches among a mixture of hardwood
species. The major species were Terrninalia
myriocarpa, Duabanga grandiflora, Phoebe goal-
parensis, Bombax ceiba, Gmelina arborea and the
introduced Tectona grandis. Small patches have
been planted with species at various times
since 1959. A few large Ficus trees are virtually
all that remains of the natural vegetation.
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Figure 1. Map of Pakhui WLS and adjacent reserve forests, East and West Kameng district, western
Arunachal Pradesh.

Little extraction has occurred from the planta-
tion. The plantation borders the reserve forests
of Assam and there are settlements and vil-
lages surrounding it along with patches of cul-
tivation and degraded forest. The total area
covered by these plantations is c. 3-4 sq km.

Semi-disturbed forests - Trails 2 and 3, Khari
(Pakhui WLS)

A total of 31 km was walked in semi-dis-
turbed forest (altitude 450-550 m) following
two trails seven times each. These were basi-
cally elephant trails /paths and were cut fur-
ther for the census walks. The trails were
adjacent to steep gullies and nalas; canes and
palms were abundant, and bamboo clumps
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occurred on the slopes. Hillsides were domi-
nated by Mesua ferrea and Castanopsis spp.
Dillenia indica was common on the river banks.
Abandoned clearings with thick weedy under-
growth indicated that human settlements ex-
isted here in the past. Cane extraction on a
commercial basis occurred until 1991 and oc-
casionally cane-cutters enter these forests from
the adjacent reserve forests of Assam. The area
is adjacent to Nameri WLS of Assam and has
not undergone selective felling in the past.

Old logged forest - Trail 4, Seijusa-Khari (Pakhui
WLS)

A single 2.7-km patrol trail cut by the Forest
Department staff in 1994 was walked 10 times
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in old logged forest (altitude 550-800 m). An
area of c. 4 sq km had undergone some selec-
tive felling in the past (c. 20-25 years ago) be-
fore Pakhui was declared a sanctuary in 1978.
The presence of very old cut stumps and re-
ports from elderly tribal people and Forest
Department staff confirmed that felling had
occurred here. This area lies near the
Arunachal Pradesh-Assam border and con-
tains several colonizing species, such as
Bauhinia purpurea and Mallotus sp., which are
common in secondary forests.

Logged forest - Trails 5, 6 and 7, Tipi, west of
Bhareli River (Doimara RF)

Three logging roads varying in length from
1.7 to 3 km were used for the census walks in
logged forest (altitude 500-850 m) and were
followed eight times each - a total distance of
53 km. The area is close to Tipi town with a
population of about 900. There are two
sawmills and one plywood/veneer mill here.
Logging operations were being carried out
along two of the trails and had been com-
pleted 5-6 months previously on the third
trail. There were one or two small labour
camps in the logged forest sites. Elephants
and small trucks were used to transport the
logs from side roads and the main logging
road to the mills. North-west of this area there
are still unlogged areas of reserve forest in in-
accessible terrain. To the north of this reserve
forest lies Eagle's Nest WLS, and to the west
and south, Amartala RF and reserve forests
and villages of Assam, respectively. The
Bhareli River and the Tezpur-Bomdilla high-
way act as the boundary between Pakhui WLS
and Doimara RF.

Unlogged primary forest - Trails 8, 9 and 10, Tipi,
east of Bhareli River (Pakhui WLS)

Census walks totalled 41.4 km in unlogged pri-
mary forest. The three trails - two patrol trails
maintained by the Forest Department and a
third trail cut especially for the census walks -
were near the south-western boundary of the
sanctuary across the Bhareli River from Tipi.
A vast portion in the central and northern part
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of the sanctuary is quite inaccessible as a re-
sult of the dense vegetation, hilly terrain and
the lack of trails. Consequently, very few
people, even local tribal people, venture into
the interior of the forest. The sole village,
Mabusa, to the south of the sanctuary has
been relocated outside. There are one or two
settlements near the northern boundary. The
Bhareli River acts as a barrier to the pressures
of human disturbance, although occasionally
local tribal people cross over. Therefore, most
of Pakhui WLS, except a small strip to the
south, has undisturbed primary forest.

Methods

Ten trails were walked in the five habitats, 6-
10 times each, during the study period from
December 1995 to April 1996. All trails were
monitored in the morning. The total distance
walked was 187.12 km. Relative hornbill abun-
dance was compared using a simple measure
of encounter rate: numbers seen per km. Calls
were used only for confirmation of species
presence. Flock sizes were also recorded. Data
on vegetation structure and composition were
collected in 198 circular plots of 10 m radius
(0.031 ha) along the trails. All trees > 25 cm
GBH were enumerated. The species, GBH,
tree height, crown width of all trees and the
presence of lianas were recorded in each plot.

Because fig fruits are an important compo-
nent of hornbill diet (Lambert, 1991; Kannan,
1994), individual fig trees were counted along
the census trails and perpendicular distances
estimated. Fig densities were calculated
within a strip width after correcting for differ-
ential visibility. Hornbill abundance was cor-
related with various structural characteristics
of the forests as well as fig-tree densities in
each habitat. The density of certain known
nest-tree species (Poonswad et ah, 1983;
Poonswad, 1995, and local information) was
calculated and correlated with hornbill abun-
dance. All individuals of these known nest
species with GBH > 125 cm (the minimum size
used by hornbills, according to Poonswad,
1995) were tallied, and their density in each
habitat calculated. The density of several
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potential food trees (from Poonswad et ah,
1983, 1986, 1987, and local information) in
each habitat was also calculated to determine
whether hornbill abundance was correlated
with density of food species other than figs.

Non-parametric tests, such as Kruskal-
Wallis one-way ANOVA and Mann-Whitney U-
tests were used to test for differences in abun-
dance across habitats and pairs of habitats,
while Spearman's rank correlation was used
to correlate habitat variables with hornbill
abundance. Data were analysed using the
SPSS/PC software package (Norusis, 1990).

Results

Three hornbill species were recorded, Oriental
pied hornbill, wreathed hornbill and the great
hornbill. The total number seen was 165, the
great hornbill being the most abundant (0.44 +
0.12/km), followed by wreathed hornbill (0.32
±0.07/km) and Oriental pied hornbill (0.10 ±
0.05/km). Species could not be identified in
four sightings.

Great and wreathed hornbill were recorded
in all habitats, while Oriental pied hornbill
was recorded only in semi-disturbed forest
and plantation (Table 1). A flock of this species
was seen in unlogged forest once but was not
recorded on a transect. Abundance of great
hornbill and Oriental pied hornbill differed
significantly across habitats (%2 = 9.53 for great
hornbill, P < 0.05, %2 = 13.5 for Oriental pied
hornbill, P < 0.01). Wreathed hornbill abun-
dance did not vary significantly across habitats.

Pairwise comparison between habitats
showed that great hornbill abundance was
significantly higher in unlogged forest than in

logged forests, semi-disturbed forests and old
logged forests (Mann-Whitney Lf-tests, P <
0.05). The mean flock size of the great hornbill
and the wreathed hornbill was 2.1, while that
of the Oriental pied hornbill was 3.3. Fifty per
cent of the sightings (n = 18) of the great horn-
bill were of a single bird, while 39 per cent (n
= 14) were of pairs. Flocks of great hornbill
were seen twice on fruiting trees in unlogged
primary forest. Thirty-three per cent of the
sightings (n = 10) of wreathed hornbill were of
a single bird, while 43 per cent (n = 13) were of
pairs. Seven sightings were of birds in flocks
of 3-5 individuals. Of the seven sightings of
the Oriental pied hornbill, one was of a flock
of nine birds in the plantation, the rest of the
birds were seen in flocks of 1-5.

Large tree density (GBH > 150 cm), canopy
cover and basal area were highest in unlogged
primary forest (Table 2). The major difference
in logged forest was the reduction in tree den-
sity and basal area. Although overall tree den-
sity and canopy cover were high in
semi-disturbed forest (Table 2), basal area was
much lower as a result of the large number of
small trees (78 per cent were < 75 cm GBH).
Fig densities were highest in unlogged forest
and lowest in old logged forest and plantation
(Table 3).

Great hornbill abundance was positively
correlated with large tree density (both GBH >
150 cm and > 200 cm, rs = 0.74, rs = 0.60, P<
0.05) and basal area (rs = 0.60, P < 0.05).
Wreathed hornbill abundance, on the other
hand, was not correlated with any vegetation
variable. Oriental pied hornbill abundance
was negatively correlated with mean tree
height (rs = - 0.674, P < 0.05).

Table 1. Hornbill abundance (no/km) in five habitats

Habitat

Unlogged forest
Semi-disturbed forest
Old logged forest
Logged forest
Plantation

Distance
walked (km)

41.4
30.94
27.0
53.28
34.5

Great
hornbill

1.16 ±0.41
0.17 ±0.12
0.15 ±0.08
0.10 ± 0.04
0.41 ± 0.23

Wreathed
hornbill

0.32 ±0.13
0.23 ± 0.11
0.44 ± 0.34
0.35 ± 0.14
0.29 ± 0.14

Oriental
pied hornbill

0.00
0.39 ± 0.19
0.00
0.00
0.24 + 0.24
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Hornbill abundance was not correlated with
the densities of potential nest-trees, fig trees or
other potential food species (largely Lauraceae
and Meliaceae, with a few Anacardiaceae,
Burseraceae, Euphorbiaceae, Fagaceae,
Myristicaceae and Myrtaceae). It was also not
correlated with densities of particular food
species, such as Dysoxylum binectariferum and
Chisocheton paniculates (both hornbill food
species important in the diet here).

Discussion

From the limited data set it is probably not ap-
propriate to generalize patterns in the abun-
dance of species. However, a clear result is the
overall higher abundance of hornbills, espe-
cially of the great hornbill, in unlogged forest.
The larger numbers of the great hornbill seen
in unlogged forest is possibly due to the high
density and biomass of trees. Its lower num-
bers in semi-disturbed forest is possibly due to
lack of suitable habitat as evidenced by lower
biomass and small trees. Although canopy
cover and tree density were high, the density
of large trees was very low.

Hornbill abundance was not correlated with
canopy cover. Their abundance was surpris-
ingly high in the plantation, which had low
canopy cover. However, all instances of hornbill
sightings in the plantation were of individuals
or flocks on fruiting fig trees or flying to fig
trees. Therefore, their presence is probably a
result of the local availability of fruiting figs
during the study period. Of a total of 29 horn-
bills seen in the plantation, 13 were great
hornbill, 7 were wreathed hornbill and 9 were
Oriental pied hornbill.

Fig densities were higher in the logged for-
est than in the plantation, but greater human
disturbance may have resulted in the lower
abundance of hornbills in logged forest.

Of all the hornbill species, the wreathed
hornbill is the most frugivorous, especially of
lipid-rich drupaceous fruits, even in the breed-
ing season when other species take more ani-
mal material (Leighton and Leighton, 1983;
Poonswad et ah, 1983, Poonswad and Tsuji,
1994). Consequently, the wreathed hornbill
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Table 3. Fig, food-species and nest-species densities in five habitats

Habitat
Fig density
per ha

Food-tree
density per ha

Food-tree
density per ha
(GBH > 50 cm)

Nest-tree species
density per ha

Unlogged forest
Semi-disturbed forest
Old logged forest
Logged forest
Plantation

1.48
0.56
0.55
1.25
0.29

161.93
206.81
189.67
74.72
50.91

92.04
106.6
115.0
48.69
38.0

21.59
3.18
9.79

10.12
0.0

Potential nest tree species include Tetrameles nudiflom, Altingia excelsa, Ailanthus grandis, Lagerstroemia sp.,
Sterculia sp., Ficus spp. and Cinamommum sp.

has to travel further to forage than the other
species. The species is wide-ranging and semi-
nomadic, moving over relatively large areas .
It travels more than 10 km between feeding
sites and roosts outside the breeding season
(Leighton, 1986). The great and Oriental pied
hornbills, on the other hand, are territorial
throughout the year (Kemp, 1979; Kannan,
1994). Wreathed hornbill abundance was not
correlated with any habitat variable, possibly
because of its wide-ranging movements and
presence in all kinds of habitats. This is a rare
instance of a specialist (in terms of diet) being
more of a habitat generalist because of its de-
pendence on a resource that is patchy in time
and space.

The Oriental pied hornbill was recorded
only in semi-disturbed forest, and once in the
plantation. This species seems to be present in
areas that were at slightly lower elevations,
and in lower-stature, river-margin forests. It
was particularly common along two larger
perennial streams (near semi-disturbed for-
est). Its greater abundance in secondary
growth forest and lowland, river-margin for-
est suggested that it has a distinctly different
habitat preference compared with other
species. The abundance of this species was
negatively correlated with tree height. Payne
(1980) and Johns (1987) also recorded it only
in river margin forest or secondary forests
along rivers. Wells (1985) also reported it as
being an extreme lowland specialist. It is re-
ported to feed on fruits of fast growing lianas
in riparian forest (Johns, 1987). Oriental pied
hornbills are also more omnivorous, feeding

© 1998 FFI, Oryx, 32 (4), 285-294

more on animal matter (Poonswad et ah, 1983).
Species differences in the use of habitats have
been reported in other studies (Payne, 1980;
Johns, 1987).

Hornbills are known to exploit three main
kinds of fruit - lipid-rich capsular fruits
(Meliaceae, Myristicaceae), lipid-rich drupa-
ceous fruits (Lauraceae, Annonaceae) and
sugar-rich figs (Ficus spp.). During this study,
hornbills were seen on fruiting trees of
Dysoxylum binectariferum, Chisocheton panicu-
lates and Ficus spp., as well as some lianas. Fig
densities are reportedly an important determi-
nant of hornbill abundance (Rijksen, 1978), al-
though no correlations were established in the
present study. Although fig densities were rel-
atively lower in the plantation, the presence of
even a few large fruiting individuals caused
an influx of hornbills into an otherwise unsuit-
able habitat. In the plantation, five to six large
fig trees fruited sporadically during the 5-
month study period. Even areas with lowered
densities of figs will have hornbills, as long as
some fruiting figs remain and the areas are not
separated by great distances from large
patches of primary forest. These birds prob-
ably track food resources such as ephemeral
fruiting figs, in which there is intra-tree syn-
chrony in ripe fruit abundance and hence their
movements are dictated by the local availabil-
ity of fruiting trees at a given period of time.
Suryadi et al. (1996) also predicted that horn-
bill ranging is influenced by fig-fruit availabil-
ity, although their phenological data did not
support this. They concluded that the scale of
their fig study was probably inappropriate for
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the large-scale movements of hornbills. In this
study too, the lack of correlation may be due
to the scale of the study or to small sample
sizes. In addition, other factors, such as the
relative abundance and diversity of food
sources such as lianas and animal matter were
not quantified.

Hornbills select nests on the basis of avail-
ability and other criteria. Therefore, as long as
some cavity-bearing trees of particular species
are present, broad-scale correlational analysis
of hornbill abundance with potential nest-tree
densities may not show fine-scale patterns in
species abundance and distribution.

Conservation of hornbills

Although Johns (1987) found the greatest di-
versity and abundance of hornbill species in
undisturbed forest, most are able to survive in
selectively logged forest, despite the high pro-
portion of food species lost during timber ex-
traction (Kemp and Kemp, 1975; Johns, 1986).
Hornbills are adapted to exploit food re-
sources that are rare and widely dispersed,
and hence most species range over large areas
of forest (Johns, 1983). Logged forests cover
larger areas than primary forest, and therefore
should be included in conservation strategies
(Johns, 1987).

Large areas of primary forest still exist in
Arunachal Pradesh, mainly as a result of low
population densities and inaccessible terrain.
Although c. 62 per cent of the geographical
area is under forest cover, habitat loss /conver-
sion due to logging, shifting agriculture and
development activities are accelerating (Katti
et ah, 1992). Logged forests or other classes of
forest occupy much larger areas than totally
protected areas in Arunachal Pradesh. The
State has nine wildlife sanctuaries and two
national parks covering 9246 sq km. Of the
total forest area (c. 51,540 sq km), 9815 sq km
is classified as reserve forest. The rest are pro-
tected forests, village reserve forests and un-
classified state forests, which are subject to
various kinds of disturbance. Unclassified
state forests, where tribal people have several
rights, comprise the largest forest area, ap-
proximately 35,802 sq km (about 70 per cent of
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the forest area). Only 18 per cent of the forest
area, or 11 per cent of the total geographical
area is under the protected area network.
Plantations are unlikely to be used by horn-
bills for breeding because of the absence of
large cavity-bearing trees, but they are defi-
nitely used as feeding areas as recorded in this
study. Therefore, although hornbills are un-
likely to persist solely in areas of early sec-
ondary growth and monoculture plantations,
it is necessary to include forests outside the
protected area network (national parks and
sanctuaries) in conservation plans. Wildlife
populations in managed forests are usually
not given adequate importance in overall con-
servation plans (Johns, 1985).

During the present study, hornbills were
seen frequently to travel between primary for-
est areas and logged forest and plantations.
Only the Bhareli River and a highway sepa-
rate the primary unlogged forest (Pakhui
WLS) and the logged forest (Doimara RF).
Hornbills were seen frequently flying back
and forth between the two areas especially in
the early morning hours and at dusk.

The importance of fig trees

Large mature fig trees are not usually felled
during operations in the study area (pers.
obs.), although in one instance a fig tree,
which had encircled a large Terminalia
myriocarpa, had been felled because of the
commercial value and rarity of this timber
species in the wild. Strangler fig trees are pur-
ported to prefer large-girth tall trees (many of
which are timber species) as hosts (Leighton
and Leighton, 1983; Lambert, 1991; Patel,
1996). Their availability can be reduced in
logged forest and this, coupled with the cut-
ting of lianas and epiphytic strangling figs
during and after the felling operation would
affect their recruitment into the population
(Leighton and Leighton, 1983; Datta, unpubl.
data). About 50 per cent of strangler figs used
timber species as hosts in the study area
(Datta, unpubl. data). The percentage of juve-
nile figs was also lower in logged forest com-
pared with that in unlogged forest (Datta,
unpubl. data). Disproportionate loss of fig

© 1998 FFI, Oryx, 32 (4), 285-294

https://doi.org/10.1046/j.1365-3008.1998.d01-58.x Published online by Cambridge University Press

https://doi.org/10.1046/j.1365-3008.1998.d01-58.x


HORNBILL ABUNDANCE IN FORESTS IN ARUNACHAL PRADESH, INDIA

trees may adversely affect large hornbills
(Leighton and Leighton, 1983). Hornbills are
important dispersal agents for figs and many
primary forest species (some of which are
commercially valuable timber species), and
therefore may be very important in maintain-
ing the diversity and abundance of tree
species in managed forests. Therefore it is in
the interest of the forest managers and loggers
to take certain measures to conserve hornbills.

Hunting and other factors

A more serious proximate threat to hornbills,
especially in logged forests, is hunting by
tribal people. Historically, this group of birds
has been subjected to hunting all over its
range. The feathers, casque and beak, espe-
cially of the great hornbill, are used by several
tribal groups for ceremonial costumes and
even daily traditional headgear. Hornbill meat
is valued for its flesh and the medicinal value
of its fat. Certain taboos exist among some
tribal groups, which prevent hunting during
the breeding season. High levels of hunting of
hornbills seem to exist in eastern AP espe-
cially among the Wanchos of Tirap district.
This has led to the extreme rarity of the great
hornbill in reserve forest areas there.

Katti et al. (1992) reported that hunting by
tribal people is more severe in the foothill
forests near villages and this, coupled with an
increase in non-tribal populations and accom-
panying road construction, results in more
disturbance. Hornbills and pheasants are
worst affected by hunting (Katti et al, 1992).
Therefore, even though logging may not be di-
rectly affecting these birds, the construction of
roads in logged areas leads to increased acces-
sibility for hunting. Nevertheless, hornbills in
logged forests move to and from unlogged
forest, which act as refuges, and are relatively
safe from hunting because of the sanctuary
(unlogged forest) across the Bhareli River.

Although similar hunting pressures are
likely in the logged forest and plantation, all
three known instances of hunting (all of great
hornbill) occurred in Doimara RF during the
course of this work. The presence of loggers'
camps, movement of elephants and trucks,
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labour involved in road-repairs, and planting
of saplings once the logging operations were
over, resulted in greater immediate human
disturbance than in the plantation, where no
operations were being carried out. People
were also often encountered in the logged
forests on the trails with sling shots, catapults
and shotguns. This, coupled with lower tree
cover and loss of large trees, may be the
reason for the low hornbill abundance in
logged forest. The great hornbill is the state
bird of Arunachal Pradesh, and this species
and the rufous-necked hornbill are greatly
valued by most tribal groups, but an aware-
ness campaign is necessary to draw attention
to the fact that increased hunting coupled
with habitat loss can seriously affect the
species. In recent years, in addition to tra-
ditional hunting with bow-and-arrow or shot-
guns, the younger generation (local people
and outsiders) travel in vehicles and shoot
hornbills at roosting or large fruiting fig trees.
There is a self-imposed ban on hunting horn-
bills during the breeding season (March-
August) by the major tribal community
(Nishis) in this part of East Kameng district
(Seijusa area), which is encouraging for the fu-
ture conservation of hornbills in this area. This
kind of taboo should be also encouraged in
other areas of Arunachal Pradesh.
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