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ABSTRACT

Distance sampling (point transects) was conducted intensively to monitor the population
of hornbill species in the Huai Kha Khaeng Wildlife Sanctuary, Thailand. Four species of hornbills
live sympatrically, namely, the Great Hornbill (Buceros bicornis), Rufous-necked Hornbill (Aceros
nipalensis), Wreathed Hornbill (Aceros undulatus) and Brown Hornbill (Anorrhinus tickelli).
Only evergreen forest type was surveyed, as hornbills mainly inhabit this type of forest. Four
transects, each 9 km in length were conducted, with each transect containing 45 observation
points along the line at a spacing of 200 m. Observations were made at each point along the
transect over eight visits during the breeding and non-breeding seasons from January 2004 to
December 2005 and November 2008 to January 2009. Survey data included both direct sighting
and acoustic detection of hornbills. Flying-over birds were recorded, but they were not included
in the density estimation analysis. DISTANCE 5.0 software was used to estimate density.

The results showed that the population density could be estimated for three hornbill
species, the Great, Rufous-necked and Wreathed Hornbill, using only sighting data, but not for
the Brown Hornbill due to low detection levels for this species. Density estimates in the non-
breeding season were calculated for each species. Density estimation during the non-breeding
season, based on sighting data only for the Great, Rufous-necked, Wreathed Hornbill was 5.279
(n=71), 3.246 (n = 35) and 11.466 (n = 67) individuals/km? respectively. Density estimation
during the non-breeding season, based on sighting and acoustic data for the Brown Hornbill
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was 2.764 (n = 17). It is hoped that this monitoring model can be used as an effective system to
estimate not only hornbill populations, but also for other important wildlife species in tropical
forests.

Keywords: density estimation, hornbill, distance sampling, Huai Kha Khaeng Wildlife
Sanctuary
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Figure 1 Study site and point transects within Huai Kha Khaeng Wildlife Sanctuary.
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Table 1 Number of observations and estimation of average group size of hornbill species
in Huai Kha Khaeng Wildlife Sanctuary, based on non-breeding season
observations (June -December 2005-2006 and November 2008-January 2009).

Hornbill Observations

species method " E(s) SE n/K SE

GH S 71 2.221 0.331 0.066 0.011
RNH S 35 1.486 0.126 0.032 0.007
WH S 67 5.343 0.915 0.062 0.021
BH S&H 17 4.941 0.644 0.016 0.005
Note: GH = Great hornbill RNH = Rufous-necked hornbill

WH = Wreathed hornbill BH = Brown hornbill

S =Sighting H = Hearing

n = number of cluster observations £ (s) = average group size

SE = standard error n/ K = encounter rate
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Table 2 Key function and adjustment terms for the detection function fitted to hornbill
species density estimation data in Huai Kha Khaeng Wildlife Sanctuary, based on
non-breeding season observations (June-December 2005-2006 and November

2008-January 2009 ).

Key function . o
. Right 95% CI
}:Ozzil;lsll A d'u:tmen t truncation AIC flg ¥ D % CV

P Jt erms (m) P Lower Upper
GH UN + cosine No 765.26 0.554 5.280 22.5 3.386  8.230
RNH HN + cosine No 365.36 0.383 3.691 27.3 2.153  6.325
WH HN + cosine 120 637.12 0.342 11.466  39.19 5.330 24.662
BH HN + cosine No 194.39 0.115  2.7646  46.33 1.136  6.726
Note: UN = Key function Uniform, HN = Key function Half-normal

(%CV) =% coefficient of variation
(95% CI) = 95% Confidence intervals
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Table 3 Density of groups and individual density estimates of hornbill species in Huai

Kha Khaeng Wildlife Sanctuary, based on non-breeding season observations
(June-December 2005-2006 and November 2008-January 2009).
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ty
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WH 2.145 67 11.466a  4.493 39.19  (5.330- 24.662)
BH 0.560 17 2.764b 1.28 46.33  (1.136- 6.726)

Note: a Using only the direct sighting observation for density estimation
b Using direct sightings and hearing observations for density estimation
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