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Intfroduction (Background)

» Large and charismatic birds

» Order Bucerotiformes (Family Bucorvidae and Bucerotidae)
» Tropical forest of Asia and Africa

> 15 generq, 57 species (25 species in Africa and 32 in Asiq)

» Large bill surmounted with casque

» Primarily feed on fruits but also on insects and small mammals

» Seed dispersal agent-'Farmers of the forest’ (Naish, 2011)



Infroduction

Problem statement

» Specialized requirement
» Threats from hunting

» Habitat destruction

» Scanty study in Bhutan

Scope and contribution of study

» Pilot study in the area
» Conservation impact to all biodiversity
> Study replication



Infroduction - Objectives

1) To assess the population status of hornbills in JWS.
2) To study the diets for hornbills in JWS.
3) To study the nesting site and roosting site of hornbills in JWS.

4) To make general public aware about hornbill conservation.



Literature review-Dietary habit of fa8ld{eIgst
hornbillls ki e

» Primarily frugivory- considered omnivorous

> Fig species are keystone resource (Mudappa, 2000; O'Brien, 2007

» 75-100% of their diet is comprise of fruits (Rohit, 2014)

» 748 plant species (163 in Africa and 589 species in Asia) in 242
genera of 79 families (Kitamura, 2011)

> Figs, lipid-rich berries/drupes and capsular fruits

» Annonaceae, Lauraceae, Miliaceae, Moraceae and

Myristicaceae (Corlett, 2017)



Roles of hornbllls iIn ecology-

-Seed dispersal

» Consume 60-600 g of fruits per day, equivalent to 20-33% of their
body weight (O'Brien, 2007)
» Digest fleshy part of fruits and regurgitate/defecate the seeds

intact (Kitamura, 2011)

» Carry single fruit in the billl tip but transport fruits mostly in
expandable gular pouch, esophagus and stomach (Kitamura,
2011)

» Large rang species-GH fly >10km a day (Range 50sg.km —
100sg.km)



Literature review-Breeding biology NSI{JE

www.rufford.org

» Monogamous

» Seasonal breeder (March-August)

» Pre-breeding activity-Courtship and nest inspection

» Secondary cavity nester

» Female incarceration and nest sealing

» Breeding success-Average 1-2 chicks (Wee, 2008; Datta, 2001)






Study aread
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Methodology-Population safus

» Walked 15 trails (2km to 27km) between 7:00 to 10:00 in the mommg
and 3:00 to 5:00 in the evening, except one trail was walked for
whole day because of iInsurgency reason

» All the trails walked once but 9 trails in the intensive study area
walked 3 times

» Walking rate -2km/hr.

» Sampling fiming and starfing and ending point of the trails in the
infensive area were reversed on alternative survey

» Data were recorded upon sighting/hearing call (flying not counted)
The recorded (1) focal species and number

(4) detection cue/activity (visual, vocal or flying),

(5) location (lat., lon. and elevation),

(6) estimated distance

(7) other information, free species, height, DBH,canopy
» Analysis — Encounter rate




Methodology-Dietary study

» Observation on foraging

» Regurgitated seeds and middens below perching, nest and
roosting site

» Nest watching (male deliver to female after female

Incarceration).



Methodology-Nest site study

» Nests were located by local people information

» Following lone male after initiation of breeding season
» Intensive search-by inspecting potential nest frees with cavities for

middens

» Data recorded -nest tree species, DBH, height, distance to
human habitation, road and river. e
« The position of nest hole in the forest strata, cavity o 15m
orientation and shape and dimension of the nest holes
« The diameter of tree trunk at nest cavity and dimension of the

nest hole were visually estimated

« By taking nest tree as a center, tree species with DBH =230cm
within the radius of 15m were enumerated



Methodology- Roost site study

> Roost site located based;

X local people information
X Following hornbillls in the evening between 15:30 to 18:00
o Looking for roosting sign (piles of regurgitated seeds)

under potential roost frees
» Data recorded- Roosting tree species, DBH, height, roosting
height, distance to human settlement, road and river
» Roosting site habitat, free species with DBH=30cm within the
circular plot of 15m radius
» Time of arrival, hornbilll species, number and direction from where

they arrived.



Result- Population status

Table 1:No. of hornbills sighed along the 15 rails
Trail ID Total KM Number of sightings
GH OPH WH RNH

walked

T1 (Jomo-Tokaphu) 27
2 (Jampani) 6
3 (Chetori) 6
4 (Jomo-Golanti) 18
5 (Agurthang) 12
é6 (Namchazor) 15
7 (Toka-M) 18
8 (Ani uni) 21
9 (Howrong) 24
10 (Meniji-Ani) /

T11 (Kherkher) /
12 (Khalingduar) /
13 (Samrang)

14 (Bangtar)
15 (Chemari)
otal
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Result- Population status

Table 2: Hornbllls sighted at different altitude range

Hornbill
Species

GH

OPH

WH

RNH

Total

Altitude range (m)

<500 500-1000 1000-1500  1500-2000 Total

94 75 171
28 9 37

12 10 22

6 9 15

Individuals sighted

Flying On frees
23 148
37
17

14




Result — Population status

Table 3: Encounter rate (ER) of hornbills along 15 trails

Trail ID Total km No. of |nd|V|duaI sighted

OPH
T1 (Jomo-Tokaphu) 1 5 8

T2 (Jampam) 6

T3 (Chetori)

T4 (Jomo-Golanti) 8

T5 (Agurthang) 12
15
18
T8 (Ani uni) 2]
24
T10 (Menji-Ani) /

7

T12 (Khalingduar) /

T13 (Samrang) 27
T14 (Bangtar) 8
I (Charm e~y 2 BB

O N O Ww

3
9
0
0

w M~
O O O

N

W N O 00N O M —
O NO NMNOO U M
O O O O N OO M
— O O O NN OO

~ &

O
N N
o O

D)
D)
D



—--OPH -e-WH -o-RNH

Encounter rate

)
-
O
—
—
)
-
-
2
O
O
-
L

N D DN QA .
SO AN O & (ﬁ\\ i@ é\\\é\o S
K L€ 5 \&“O*\O\Lv CN S
G SN
S \O@’\(’D\ oY O q,{;(\’\\(b
QO N A Q
N .
Trails

Figure 3. Encounter rate of different hornbill species

Trails

Overall ER- GH (0.8), Oriental Pied Hornbill (0.2) and Wreathed Hornbill and Rufous-necked Hornbills with (0.1) each



Result —-Dieft study

» Total of 46 food species (3 unidentified)

» Fruits comprise the largest proportion

» Total of 10 fig fruits species, 32 non-fig fruits species and 4 animal
species

» Ripe fruits comprised 94.3% for Great Hornbill, 82.5% for Oriental Pied
Hornbill, 95.8% for Wreathed Hornbill and 92.3% for Rufous-necked

Hornbill

Figure 4: %
consumption of

1 different fruits by
|- D D — hornbills
GH OPH

OFig MNon-fig lAnlmoI




Result —Diet study
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Figure 5: Fruits consumption by 4 hornbills from 16 plant families



Result —Nest site study

» Located 13 nesting sites (12 active and one abandoned)

» Both live (92.31% ) and death

> Five species of free were used for nesting and 69.23% of nest were
found on Tetframeles nudiflora

» Mean height of nesting free -40.31m and mean DBH -82.07cm

» Nest both in open forest and dense forest (8 nests)

- » GH- 7 nests, OPH-2 nests,
" WH- 3 nests and one nest
for Rufous-necked Hornbill.

v Flgure 6: Location of nest of
- different hornbills




Result —=Nest site study
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Result —Nest site study

Nest cavity characteristics

» Tree trunk and branch

» Upper third canopy (mostly doesn’t emerge above surrounding frees)
» Circular and elongated

» Mean width (14.9cm) and mean Length (20.23cm)

Figure 9: Mean
width and length
of nest holes of 4
hornbills

length = Width



Result —Nest site study

« Nest cavity Orientation

» The orientation was in multi-direction (mostly North East
and North West accounting 31% each
» The mean degree of nest orientation was 161.08°.

Figure 10: Orientation of nest cavity



Result —Roost site study

> 9 roosting site

» Roost on Bombax ceiba, Teframeles nudiflora,
Albizzia procera, Quercus sp. and Tectona grandis

> Mosly used Tetrameles nudiflora (55.56%)

Si.no. | Roost site characteristics Mean

1 DBH of Roost trees /9.44cm = 32.2, n=9
2 Roost free height 38.11m £5.3, n=9

3 Height of lowest limb of roost tree 23m = 7.9, n=9

4 Distance to human habitation 536.67/m + 118.5, n=7
5 Distance to road 170m £ 99.2, n=9

6 Distance to River 362.22m + 304.6, n=9
7 Altitude 393masl £ 92.6, Nn=9
8 Slope 40.66° £ 16.3, n=9

9 No. of frees in the roost plot (15m radius) 7 trees = 1.6, n=9

» Roost on smaller tree than nesting tree

Figure 11:
Characteristics
of roosting sites



Result- Roost site study

Foundation
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Result —-RoosT site study

» Hornbill count at roost

. Total of 156 hornbills were counted at roosts, (GH-104, OPH-27
and 25 Wreathed Hornbilll)

« The number of Great Hornbilll in the roost range from 2 (pair) to 42
individuals (flock)

Figure 13: Count
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WH
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Result and discussion

v' General observation on threats and disturbances to the hornbills
and habitat

» Poaching for local medical fradifion
» Habitat encroachment

» Logging

» Grazing and fodder collection

> Infrastructure development



Conclusion and recommendation

Conclusion

» Highest sighting of GH and highest encounter rate (0.8), followed by
OPH (0.2) and least was WH and RNH with ER of 0.1 each

» Diet from 16 plant families, mostly consume fruit of Meliaceae and
Moraceae family

» GH was most generalist in terms of dietary habit

» Tetramales nudiflora is mostly used for nesting (69.23%) and roosting
(565.54%)

» Nesting frees are larger than roosting trees

» Nest or roost both near or far from human habitation



Conclusion and recommendadtion

Recommendation

» Study didn’t cover most of the northern part (high altitude)

» Depth study on dietary behavior

» Include hornbill conservation in management plan

» Protection of hornbill occurrence sites including nesting trees and
roosting trees

» Educate and encourage local people for hornbill conservation
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