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During the past few decades researchers have been documenting global climate
change and its impacts on wildlife and their habitats around the world. Changes in habitat
can directly impact on the diversity and interspecific interactions within many animal
communities, yet the effects of these environmental changes have in most cases not been
investigated in detail, particularly in the tropics. It is the goal of our work to model the
influence that a given habitat has on its animal inhabitants in order to trace the effects of
future environmental changes both on the animal itself and on the role this animal plays in
the maintenance of the ecosystem in which it lives. In a three-year study of seven white
handed gibbon groups conducted at Khao Yai National Park, Thailand, the role of forest
productivity in the shaping of gibbon social structure and their reproductive performances
was conducted. Forest productivity was defined by analyzing in detail the spatio-temporal
distribution of potential food resources within each of the seven home ranges. Significant
variation in forest productivity occurred among home ranges, but the significance
disappeared when we compensated forest productivity with the size of each home range.
For our model we found no significant relationship between home range productivity and
the number of surviving offspring for each study female. However, the study found that
females could maintain optimal reproductive performance by increasing their access to
resources by manipulating three environmental/behavioral parameters: (1) home range size
(2) group size, and (3) group social stability. Home range size variation was hypothesized
to be a consequence of forest productivity. As predicted, large home ranges were associated
with low quality forest, whereas in high quality forest small home ranges prevailed. Group
size was hypothesized to be a direct consequence of resource availability. We found that
larger groups were associated with higher quality forest while smaller groups were found in
poor quality forest. We also found that group social stability was a consequence of
different territorial costs associated with variable home range sizes. The second step of our
work is to apply this model to the Khao Yai pheasant community which in the past two
decades has shown a significant change in its structure with the number and proportion of
detections of the lowland-inhabiting Siamese Fireback (Lophura diardi) increasing
significantly, while the number of detections of the higher elevation inhabitant Silver
Pheasant (L. nycthemera) showed no significant increase. This change in the community
composition has been hypothesised to be a long-term consequence of a change in
vegetation structure associated with regional climate change.
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Introduction

Detailed analysis on climatological data, run over the past 100 years, has shown increases of
approximately 0.6°C in the global average temperature and is expected to continue to rise rapidly
(Houghton et al. 2001). Simultaneously, a large amount of recent scientific work has highlighted the
general biological impacts of climate change (Penuelas and Flella, 2001; Walther et al., 2002).
Although animal species have been responding to climatic changes on an evolutionary time scale, a
critical question for wild species is how they will cope with this rapid rate of change (Root et al., 2003).

Animals groups have shown to react differently to global increase in temperature
(Forcchammer, 1998). In the past thirty years warmer springs have resulted in earlier nesting activity
in temperate areas (Crick et al., 1997; Crick and Sparks, 1999), earlier spring arrival dates in breeding
visitors (Butler, 2003) and northward and altitudinal range expansions (Thomas and Lennon, 1999).
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Although little work has been so far conducted in tropical habitats on the effects of global
warming data suggest that animal species react to habitat changes by moving along climatic gradients
(Karr and Freemark, 1983) with colonization of montane habitat by non-montane species (Pounds et
al., 1999). In the tropics, as seasonal variations are of lower intensity, we can assume that in these
habitats, humidity rather than temperature will play an important rule in differentiating microhabitats.

Recent ecological work, combined with long term data on socio-reproduction (Brockelman et
al., 1998), conducted on the gibbon population at Khao Yai National Park, has highlighted a tight
interaction between animals and the quality of forest productivity (Savini, 2005). A marked degree of
home range size variation between different groups was recorded and a significant negative correlation
between home range size and habitat quality, with home range size increasing when the forest quality,
measured as spatio-temporal distribution of food resources, decreased (Savini et al., submitted).
Moreover, female gibbons synchronized their reproduction by clustering higher cost breeding activity
during periods of higher food productivity (Savini et al., accepted). In the end, home range
productivity influenced social variability with a larger chance for a gibbon group to develop a non-
monogamous social structure in larger and poorer home ranges than in smaller richer ones (Savini et
al., submitted).

In the Mo Singto Long Term Biodiversity Research Plot, Khao Yai National Park
(Brockelman et al., 2002), two species of pheasant live in an increasing syntopy. Recent analysis
conducted by Round and Gale (in revision) over a period of more than twenty years on the relative
abundance of two pheasant species show an increase in the population of Siamese Fireback (Lophura
diardi), a lowland species, over Silver Pheasant (L. nycthemera), a species that commonly inhabits
higher elevations. The proportions of sightings contributed by each species varied markedly through
the period 1980 to 2005. Before 1993 L. diardi contributed only 18.6% of pheasant individuals seen in
the area. From 1994 to the present, L. diardi contributed more than half of all pheasants observed
(60.1%). Overall, there was a significant increase in the detection rate of Siamese Fireback throughout
the survey period, both as measured by the number of individuals per unit effort, and the number of
sightings per unit effort. In contrast neither the number of individuals detected nor the number of
sightings per unit effort increased significantly in the Silver Pheasant. The authors suggest that the
most possible reason for the increase in the numbers of Siamese Fireback over the “resident”
population of Silver Pheasant is to be found in the rising temperature and consequently
evapotranspiration (higher in the lowlands than in montane and upper submontane areas).
Microhabitat changes consequence of rising temperature, which reflect in an increased
evapotranspiration, will benefit plant and animals living in lowland habitats at the expenses of
montane species Karr and Freedmark (1983).

Here we will present preliminary data on the distribution of two species of pheasant living in
syntopy in the Mo Singto Long Term Biodiversity Plot, Khao Yai National Park and predict how the
effect of forced syntopic coexistence can influence the conservation of both species.

Methodology

Study site and animals

The study, initiated in January 2006, is being conducted at the Mo Singto Biodiversity
Research Plot (Brockelman et al., 2002), Khao Yai National Park, Thailand (2,168 km? 101°22’ E,
14°26° N; ~ 130 km NE of Bangkok), in slightly hilly terrain 725 - 815 m above sea level. Khao Yai is
largely a seasonally wet, evergreen forest (Kerby et al., 2000; Kitamura et al., 2004a). The area
experiences a distinct dry season (November — April) and wet season (May — October). In the period
2001 to 2004, precipitation averaged 2697 mm (range 2297 to 2976 mm), which closely corresponded
to rainfall records of other researchers at the site during the years 1993 to 2001: 2326 mm (Kitamura et
al., 2004b); 2030 mm in 1993 (Poonswad et al., 1998); 2695 mm in 1994 (Bartlett, 1999); and 2127
mm in 2004 (Kanwatanakid-Savini, unpublished data). Average daily temperature varied annually
between 18.7° C and to 28.3° C and mean humidity ranged from 64.6% during the dry season to
77.1% during the wet season.
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Monthly visits were made to the Mo-Singto study plot during the period running from June
2003 to August 2005 covering eight transects, each of 500 m in length. Only one transect was walked
per morning so that two mornings were necessary to cover the entire plot. Distance and bearing to
each pheasant seen or heard within 80 m was recorded, so as to render the data amenable to analysis
both by spot-mapping and variable width line transect sampling. The locations of all birds heard or
seen were located with reference to the nearest peg or nearest labelled tree. Distance from the observer
(m) was estimated, and the bearing measured with a sighting compass. Most species were only
recorded if judged to be within 80 m of the observer. Numbers of individuals in flocks or small
groups were recorded, and other relevant information such as call-type, feeding behaviour was
recorded when relevant. The tree numbers of those trees from which birds were seen taking fruit were
also recorded.

From January 2006 onwards pheasants were caught using mist-nets and snare traps. Mist
nets were set on the ground to a height of approximately 3 m. All pheasants caught were ringed with
Royal Forest Department (RFD) metal rings, and colour-banded with a two-colour combinations so as
to facilitate individual identification in the field. Each bird was additionally weighed, measured and
examined for stage of moult.

Home range size for each individual of both species was estimated based on re-sightings of
ringed birds referenced to either marked trees/grid pegs (Brockelman et al., 2002) or GPS readings.
Locations were used to define minimum convex polygons (White, 1996; Linnell et al., 2001) drawn on
ArcView 3.0a software.

Results
Density

During line transect surveys from June 2003 to August 2005 we recorded 13 observations of
23 adult L. nycthemera and 15 sightings of 34 adult L. diardi. Mean flock size was not significantly
different (mean flock size 1.77 and 2.27 respectively, t-test, t = 1.128, P = 0.135). For density
estimation, due to small sample size and as detection distances between species appeared to be similar,
data from both species were pooled to generate a single detection function following Buckland et al.
(2001) using DISTANCE 5.0 software (Thomas et al., 2004). The density estimate for L. diardi was
greater (10.0 groups or 22.8 individuals / km?, versus 8.0 groups or 14.7 individuals / km?). However,
due to the small sample size the variances of the estimates were large (95% confidence limits, 4.7-21.5
groups / km? for L. diardi and 2.6-24.5 groups / km? for L. nycthemera) suggesting that the estimates
should be treated with caution (Buckland et al., 2001).

Data collected on pheasant presence and group structure collected along trails and in the plot
suggested an overall population of three groups per species inhabiting the 30 ha plot, equal to 1 group
per 10 ha, remarkably similar to the estimates obtained from distance sampling. Average group size
was estimated at 5 animals which was roughly equal to one animal every 2 ha suggesting that group
size was probably underestimated using the more rapid survey methods. Additional detailed
observations of marked birds are necessary to confirm this figure.

Birds ringed and definition of home ranges

A total of 4 birds belonging to the two pheasant species were ringed up to September 2006
(see table 1 for details).

Preliminary estimates of home range size indicate that Siamese Fireback male had a range of
at least 7.5ha while the range was 3.8 ha for Silver Pheasant male (Figure 1). The two home ranges
had a large overlap of 2.21 ha, equal to 29.5% of its estimate home range for Siamese Fireback and
58% for Silver Pheasant.
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Table 1. Ringing details

Species Sex Left Right Waight
SPH M Y/DG DB/M 1475
SPH F LB/DG DB/- 1035
SMF M DB/Y DG/M 1190
SMF M LB/F DG/M 1210

Discussion and Conclusion

Round and Gale (in review) demonstrate a shift in the balance of an assumed competitive
interaction between two species, with a lowland species, Siamese Fireback, increasing its abundance
in the range of a higher elevation species, Silver Pheasant. Altitudinal range changes have been
observed in several other species of both plants and animals (Pounds et al., 1999) and the authors
hypothesise that the changing abundance of two pheasants is attributable to changing climate, although
this cannot yet be proved. The two pheasants nevertheless maintain a substantial difference in the
microhabitat use within the study site, with Silver Pheasants occurring mainly on ridges and Fireback
in flatter and lower-lying areas. This difference in habitat use is presumably related to subtle variations
in forest floor conditions, consequence of forest topography (Figure 2). These findings correspond to
what was observed by Pounds and coauthors (1999) for which habitat expansion in the tropics might
be a direct consequence of changes in humidity induced by global warming rather than temperature
change per se. Lowland species might move to higher elevations as a consequence of changes in
lowland microhabitat structure. With an increase in temperature lowland habitat may lose moisture
with the effect that lowland species may migrate to higher altitudes where moisture level increases.

Future work will be conducted to test the hypothesis that microhabitat structure might
naturally separate the two species within the same, and relatively small, study site. We predict that
Siamese Fireback will prefer flat habitat while Silver Pheasant will prefer slopes. Moreover, detailed
observations are needed to highlight the impact of syntopy on each species as both species appear to
overlap greatly in feeding ecology.
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Figure 1. Preliminary home ranges of a ringed siamese fireback male and silver pheasant male.

M3tz NITINIlaIn1s BRT A5971 10 @
4 1
8-11 gAY 2549 Fawianszd | L IBRT



B 20 yii an 5 40 e 45,
e "
(=St SR fby &
s - g 2 e
20 ezt -'-‘-w,__\.‘j I B .“; o [ e a0 T ::‘_1.' n AR e 20 /\/ Edge
2 e T d o . A5 /7 Stream
te 1 S > 1 ; Contour
: 'S g 5 = . o Silver pheasant
g o~ ! d g e Siamese fireback
- T o T A 7 ey e e (U b A R e N S 15
© L
: ] 5 of = . . 20 020 60 100m
N\ . V7 o . == —__]
e e D 4 —
o . © = ¥ g
1) 0} el e e i el R B P TS ) T PR i i I T I L N B O T T 10
0"
d—
e
/
o] =
53 & o o o w0 A 0l A1 o L e T T T e N T 5
el .
< A Ce .
\ .
[e]
0
15 20 o % @ 30 35 40 T

Figure 2. Observation from line transect survey (June 2003- August 2005)

In the few cases where Lophura species occur in syntopy they are usually ecologically
segregated by microhabitat variations (Davison, 1981; Lekagul and Round, 1991; Bird Life
International, 2001). However, preliminary results on the movement and home range location of
ringed males of both pheasant species show a relatively extended overlap between the microhabitat
used by each species forcing them into more direct contact resulting in an increase in resource
competition for each species (Figure 1). If climate-induced changes in resource distribution and
availability increase spatial overlap of these two species, and if this overlap leads to increased
competition then, this might also affect the socio-reproductive stability of each species, with the
potential consequence of causing hybridization. Physical clashes between both pheasants in Khao Yai
have been observed (Praditsup, 2004) while hybridization between sympatric Lophura species is
already known from Vietnam where a formerly recognized species, the Imperial Pheasant
(L. imperialis) is now known to represent a hybrid between Silver Pheasant and the scarce and
globally endangered Edwards’s Pheasant L. edwardsi (Hannache et al., 2003).

Detailed investigations will be conducted on a larger number of ringed birds in order to
determine the extension of overlap and the type of microhabitat sheared between the two syntopic
species. The use of similar microhabitat, together with a similar feeding and reproductive ecology,
could lead to hybridization between the two species which may cause additional risks to the survival
of both populations.
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