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It is highly probable that reclamations of the area for constructing Chubu Airport and

of the opposite shore have deteriorated the environmental condition of the surrounding sea

area. The Committee for the Marine Environmental Problems, the Oceanographic Society of

Japan, had anticipated this condition. However, the environmental assessment performed by

the authorities related to the airport construction had assumed that the influence would be

minor.

To clarify the actual condition, our survey from 2002 to 2003 at 7 stations, located from

the east to south of the airport island, concentrated on the influences on the bottom

environment; water, sediment, and benthos.

In July 2003, when the water temperature and salinity stratified clearly, the dissolved
oxygen near the bottom at 3 stations (10 to 15m depth) to the south of the airport island

showed about 50% saturation values. In October 2003, although the water temperature and

salinity showed no more clear stratification, the dissolved oxygen near the bottom showed

comparatively low saturation values of about 50%. This suggests that the oxygen

consumption was very high at the bottom surface.



The bottom sediment samples were collected by indigenous fisherman divers using an
acrylic pipe. We segmented them into 3 layers, each of which in 2.5cm thickness, and
measured the loss on ignition (organic matter), organic carbon, organic nitrogen, total
phosphorus, and total sulfur. The authorities had taken the bottom samples using a bottom
sampler and obtained samples to about 10cm depth. They had mixed the sample well before
the chemical analysis.

The comparison of the analytical data revealed that our data for the loss on ignition
showed higher values at most of the stations after the start of the construction. Furthermore,
our total sulfur values were remarkably higher than the sulfate values measured by the
authorities.

Stagnation of water current to the southeast of the airport, and increases in the organic
matter sedimentation, which originates from phytoplankton development etc., had been
anticipated. These processes must have promoted the oxygen deficiency near the bottom,
and the sulfate ion in seawater was deoxidized to sulfide under anoxic conditions. This may
be the reason for high sulfur values at the bottom surface.

During this research, we felt the necessity to know the sedimentation rate in the upper
bottom layer. Fortunately, by the generous support of Prof. Yoshihisa Kato, Faculty of
Oceanography, Tokai University, we could achieve this measurement that require highly
professional technique. The 50cm sample taken from the sea area to the south of airport
island were segmented into 1cm, and the yearly sedimentation rate of 0.5cm was obtained by
the P210 method. We also determined the carbon, nitrogen, phosphorus, and sulfur
concentrations of the same lcm segments. The obtained values for every element clearly
showed that the values for the surface layer of lcm thickness (corresponds to about 2-years
sedimentation) are higher than that for the lower layers. These differences probably reflect
the influences of the recent reclamation.

Now, it is very clear that the assessment or monitoring researches carried out by the
authorities, using bottom sediment samples of about 10cm thickness, can only indicate the
average values of around 20 years. Therefore, their results are almost meaningless to
evaluate the influences of the recent construction.

Benthos also generally decreased in species number as well as in biomass. We also
obtained indicator benthic organisms that suggest pollutions and oxygen deficiencies. In
particular, the occurrence of a large number of Musculista senhousia shellfish at a few
stations should be emphasized.

It is now evident that the construction of airport island posed marked negative
influences on the bottom environment of the surrounding sea area.
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An ecological study on Bonin flying foxes on Chichi-jima Island

for their conservation.

Research group of Bonin flying foxes

Makoto Inaba, Seiki Takatsuki, Keisuke Ueda, Norimasa Sugita and Akira Fujii
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In 2002 we had demonstrated that a population size of Bonin flying foxes on Chichi-
jima Island had decreased sharply, which suggested a possibility of their extinction in the
near future. In spite of the critical condition, our knowledge on their ecology is too limited
to establish a practical conservation plan for the species. In this study, we investigated their
population size, food habits, home ranges in order to clarify the problems to be solved. As a
result, the number of individuals is estimated from 90 to 100 at present, which is more than
that in the last year, from 65 to 80. We consider the rapid decline has stopped. By the result
of the analysis on the pellets, most of their diets were domesticated and naturalized plants.
The locations of 22 flying fox's home ranges were affected by food condition at each foraging
site. They used farmlands frequently. Their roosts located at almost same place in winter,
and the roosts were possibly related to the reproductive activity. We concluded that we
have to protect their roosts, especially in winter, and solve the problems of an agricultural
damage, in order to conserve the Bonin flying fox population.
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Due to the territorial issue between Japan and Russia after World War II, the Northern
Territories and their surrounding waters had been “the last frontier” for about half a
century, where even researchers could not enter. However, in 1999, various kinds of
academics and researchers became able to visit each other's countries without a visa, via
participation in the “visa-free exchange program” aimed at Japanese and Russian nationals.
Therefore, it became possible to conduct those research which had been continuing issues for
a long time.

Since 1999, the Non-Profit Governmental Organization Marine Wildlife Center of Japan
has been utilizing this “visa-free exchange program for academics”to conduct an high
precision surveys on whales, marine mammals (sea lions, seals and sea otters), seabirds and
the marine environment in the waters around the Northern Territories, in collaboration with
academics from the region. In 2001, the first stage of the maritime research was completed,
and in 2002 and 2003, research on the fauna and flora of Etorofu and Kunashiri Islands was
conducted in addition to this maritime research. The results of these researches showed that
there is a high density of natural oviposition of salmonids (river fish) which bring extensive
amounts of biomass onto dry land, and this leads to the high population density and large
body size of brown bears which feed on these salmonids. Hence it is being revealed that a
primitive, “intact”ecosystem is maintained not only in the sea but also on dry land, and that
there are close links between these two ecosystems.

However, due to the expansion of human activities, mine development and rampant
poaching, the surrounding circumstances of the Northern Territories are changing. There is
an urgent need for a vision for preserving the Northern Territories to be prepared, with the
creation of an evidence-based preservation plan.
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Activity pattern and home range of sika deer (Cervus nippon)
in Ebino Plateau,Kirishima.

-Effects of feeding on sika deer by tourists-

Ebino Deer Research Group

Akira Endo, Teruo Doi and Nagisa Inoue
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Mammal Study,



We investigated the activity pattern and home range of sika deer, from Oct. 2002 to
Sep. 2003, and revealed the effects of feeding by tourists on sika deer in Ebino Plateau,
Miyazaki prefecture. We found 4 female groups in the study area. Each female group
occupied small home range, including both the green and some 'begging spots', and stayed
there over the entire year. Home ranges of female groups spaced out exclusively. About 20%
of tourists who approached deer gave food to deer, and 70% of them gave a small amount of
confectioneries, such as chipped potatoes, pies, rice crackers and popcorn. Some of tourists,
however, brought food (vegetables, fruit and bread) in considerable quantities, and seemed
to be visiting Ebino Plateau for the purpose of feeding on deer. While female deer in
Nozaki spent most of their time in 'feeding’, females in Ebino reduced their 'feeding’ time,
and watched for the chance to get feeding and begged tourists for food. An adult male also
begged tourists for food, although he didn't appear in the study area except for the rutting
season. This 'begging’ male seems to be a descendant of a tame female deer in the study area.
Several information suggest that the begging deer trace their ancestry back to the feeding
deer at the hotel, and increase dramatically in this 6 years, in Ebino Plateau.
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Evaluation of present status on naturalization of introduced bumblebee, Bombus
terrestris, and development of extermination procedure against the species for
conservation of native bumblebee species (2)

Study Group for Naturalization of Bombus terrestris
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The recent naturalization of introduced bumblebee, Bombus terrestris, in Japan is
expected to give strong impact on native plant-pollinator interactions. In this study, we
investigate the present status of naturalization of B. terrestris and the ecological features of
the species. We also try to develop the extermination procedure of B. terrestris based on the
ecological information obtained in this study. We collected more than 1,900 individuals of B.
terrestris in the field from 13 localities belonging to 4 prefectures, involving 6 new records.
Especially in Hokkaido, more than 1,800 individuals were obtained. Mass infestation of
queens was observed in Hokkaido and individuals collected in 2003 were about 6 times
more than those in 2002. 8 natural colonies of B. terrestris were found from Mukawa,
Hokkaido. Numbers of individuals collected from Monbetsu in 2003 were about the same as
those in 2002 though queens observed in the area increased more than 10 times. Bees
collected from May to July in Biratori decreased because of extensive implementation of net
extension on greenhouses. We propose following measures to exterminate naturalized
populations on B. terrestris: (1) exhaustive collections of queens emerging from hibernation,
(2) destroying natural colonies of B. terrestris. Publicizing the implementation of net
extension is also important to prevent the release of B. terrestris into the field.
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The conservation study of an endemic endangered freshwater red algal species

Nemalionopsis tortuosa has been an urgent problem in Japan. On the basis of the results of

laboratory culture studies, at first this research has been performed at 2 places Nagasaki

University and Kunimi High-school by cultivation of filamentous stage of this alga originally

collected from Kojiro-river, Ookawa-river and Kamabuta-river in Kunimi and Mizuho town

in Shimabara Peninsula, Nagasaki Prefecture under optimum conditions, i.e. >500Lux, 15C.

Then many filamentous plants attached to fragments of flowerpots have been scattered to

Hijikuro river. However culture plants were very weak and easily lost from the fragments of

flowerpots. Only once grown erect fronds of N. tortuosa was observed. In transplantation

study from Ookawa-river and Kamabuta-river to Hijikuro-river using nonwoven fabric bags,

natural plants grew for a while, about a few months, and then died. On the other hand,

although the results of molecular analysis using chloroplast rbcL gene showed 4 sequence

types among 10 localities, those genetic variations were only a few base pairs. It was

regrettable that population restoration was not completed in the research for one-year ; the

same work will be repeated every year. Moreover it is necessary to also raise the protection-

of-nature consciousness of the areas such as preservation of precious circumference natural

environment.
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Distribution, population size and habitat environments of the southern most
population of the Yamato charr, Salvelinus leucomaenis japonicus, ‘Kirikuchi’, were
investigated in one of the 2 areas where its local populations were extant, for the
conservation purposes. Only 3 pure Kirikuchi populations were found in the upper reaches
of falls. Artificially introduced Nikko charr, S. leucomaenis pluvinus, and hybrid between
them and the Kirikuch charr were found in the lower reaches. Ecological studies were
conducted for 2 pure local populations, Population A and B. Size of Population A, isolated in
the upper reaches of a branch, was estimated at ca. 280 individuals, which mainly (>90%)
used pools and flat riffles in both summer and autumn (reproductive) seasons. Landslides
and illegal fishing threaten the population. In Population B, the population size and
proportion of larger fish increased after prohibition of fishing in 2003. As well as scientists
and their works, local governments, peoples and related organizations should have
important roles.
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Habitat environment and conservation of Iwame salmon

(markless type of red spotted masu salmon)

West Japan Freshwater Fish Society
Takuya Kondoh and Naohiko Takeshita
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We conducted the ecological study of endangered red spotted masu salmon local

population, includes Iwame type (markless type of red spotted masu salmon) inhabiting in

Mennotsura-dani stream, a tributary of the Ohno River in Kyushu Island, western Japan

with mark-recapture method and under water observation. And we carried out the

spawning observation from the bank in autumn. We estimated of their sedentary behaviour.

We found that the longitudinal changes in type assemblages of Iwame salmon and red

spotted masu salmon. This result indicated the existence of competition between types. In

addition to this, we found that the spawning season of Iwame is later than that of red

spotted masu salmon. These results suggest that the reproductive isolation between 2 types

of the conspecific.
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There are huge number of irrigation ponds in the rural area of Awaji Island, Hyogo
Prefecture, Central Japan. We surveyed water quality, vegetation, dragonfly, diatom and
amphibian in and/or surrounding irrigation ponds, and also analyzed landscape changes
for about hundred years, land use changes from 1963 to 2000 and irrigation systems in the
south area of Hokudan-cho, Awaji Island. As the result, we didn't identify large landscape
changes in this area. Also, most isolated woodlots have not been fragmented for about 100
years. On the other hand, abandoned rice paddies are increasing and many rice paddies
have been changed into dry fields for recent 40 years. Such land use change patterns were
influenced by irrigation systems. Based on an analysis of interviews to farmers, we found
very traditional and complicate irrigation systems there, because of lack of rain water and
large river.

The result of water quality survey showed that there was not so much difference in
water condition of among ponds, because water is frequently pumped from a pond to
another pond. The water level of most irrigation ponds fluctuated dramatically from spring
to the end of summer. We found some dragonfly species assemblages corresponding with
environmental factors of each irrigation pond. The marking research of damselfly species
showed that they moved up to 150 m. We identified different vegetation types between
lower and upper part of pond bank and also found more exotic plant species on the top and
upper part of bank than on the lower one. The diatom species composition was influenced
by ratio of woodlot area surrounding ponds and water quality. On the levees between rice
paddies agricultural land reform have reduced species diversity of herb plants. In order to
maintain species diversity, we have to cut grasses off several times per year where perennial
plants are dominant. It was suggested that allelopathy of Pueraria lobata Ohwi affected
germination of some herb plant species.
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Conservation of the tidal-flats and the wetland of Tokyo Bay

Association of save the tidal-flats in Chiba
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Emergency, Get back the biodiversity of Isahaya and Ariake Sea

Save the Isahaya Bay
Yachiyo Yamasita and Kozou Oshima
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Yoshino River Delta
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"Rights of Nature" Movements in Japan (~2002.12)

Seminar on the "Rights of Nature”
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Activities for prevention of eagles' lead poisoning caused
by lead shot for deer hunting

Lead Poisoned Eagles Network

Nobumichi Kurosawa
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The culture of few plant [Kawaranogiku]

Hamura shizen tomo no kai
Satoru Okazaki
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Holding symposium,creation of the report and its proctical use for preservation of
the ecosystem and landscape on the secondary grassland Kirigamine.

Kirigamine Network
Shoko Kumada, Masahiro Kurihara, Kenichi Osanai, Sagiri Teshima,
Kouhei Nakano and Fumio Ariga
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Protection and investigation of Falco subbuteo and

environmental education activity to children

Sapporo Falco Subbuteo Association

Noriaki Tougou and Hideo Tsuruga
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Breeding status and recovery of resource of the endangered hawksbill turtle in

Western Jave Sea and Natuna Sea, Indonesia.
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Species maintenance in a dynamic landscape:
Ecology of the Churiya (Siwaliks) in Nepal Himalayas

Dinesh R.Bhuju and Pralad B.Yonzon

ABSTRACT

The ecological study of Churiya Hills was extended in central Nepal (area:5,475 km?) with grant
support of Pro Natura Fund in 2002. The study, aimed at identifying key areas of the Churiya in
conservation at larger landscape perspective, assessed time-series change in land use pattern in 1958, 1978
and 1992 using GIS. Field visits were guided by geographic projection grids, and accumulated information
on biodiversity including forest structure and regeneration, tree species association, local knowledge on
plant uses and bird distribution. It was found that the forests and agriculture area covered 74% and 8% of
the total area respectively in 1958. In 1978, the forests decreased to 68%, while the agriculture land
increased to 22%. The deterioration, however, did not worsen later. Perhaps, the protected areas and
community forests (established after 1970s) contributed in ecological stability of the area. The forests of
Churiya in central Nepal were estimated with a basal area of 33m?/ha and a density of 774n/ha,
dominated by tree species such as: Shorea robusta, Terminalia alata, and Lagerstroemia parviflora.
However, 78 out of 83 sampling plots contained cut stumps and/or lopped stems that shared nearly 20%
of the total stems. S. robusta showed highest association with all dominant species and the association
varied in different altitudinal ranges. 103 local residents were consulted to record the indigenous
knowledge on plant uses. A total of 151 plant species were found used by the local people for medicinal
and other purposes. During the field survey, a total of 170 species of birds were recorded representing 40
families. Strunidae was recorded as the largest family with 713 birds, and Laridae and Upupidae with
only 2 species.

1. BACKGROUND

The Himalayas constitute the youngest and highest mountain chain on the Earth stretching over
3,000km. Its extremities which include topography and climatic features, have contributed to a rich
biodiversity. But, biodiversity as such is not evenly distributed because the Nepal Himalayas within a
width of over 150km, is comprised of 5 principle mountain ranges (Hagen 1961, LRMP 1986): 1)
Himalayas, 2) High Mountains, 3) Mid Hills, 4) Churiya (Siwaliks) and 5) Lowland Terai. However, the
Churiya have been over-shadowed in Nepal both in terms of biodiversity conservation and sustainable
development as there is a major on-going move since the last 50 years to conserve the Himalayas.

The Churiya, a ravine landscape and the youngest mountain range in the Himalayas, extend from
the Indus River in Pakistan to the Bramhaputra River in India (Jhingran 1981). The Churiya, also known as
the Siwaliks, make the southernmost chain of the Himalayas and bridge the Gangetic subtropics in the
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south and the temperaté forests in the north. Geologically, the Churiya consist of Tertiary unconsolidated
fluviatile sediments range from relatively fine-grained gray wackes in the south (lower Churiya), through
soft clay (middle Churiya) to very coarse sands and conglomerates (upper Churiya) in the north (Hagen
1961, Carson 1985). As Churiya is affected by soil erosion due to flash floods and landslides, it is estimated
that the erosion rate ranges between 780 ~ 20,000 tones/km?/yr depending upon land use type (Mishra
and Bista 1998).

The Churiya are equally rich in paleontology. Several Churiya fossils of later Tertiary have provided
a basis for much of our present knowledge on the evolution of the Asian flora and fauna (Itihara et
al.1972). The fauna obtained is particularly rich in vertebrates and includes a wide variety of groups
including primates, carnivores, ungulates, elephants, rodents, birds, reptiles and fish that were the
immediate ancestors of the present-day species (Sah et al. 1993). Living fossil plants such as Tree fern
(Cyathea sp.) has also been reported from the Churiya of east Nepal (Bhuju and Yonzon 2000).

2. BIODIVERSITY ISSUES

There is a growing concern about the Churiya in Nepal whose sphere of influence are realistic for 3
robust reasons: 1) Once, contiguous Terai forests have fragmented beyond restoration; 2) Protected areas
and their buffer zones are inadequate in large-scale conservation; and 3) Rapid deterioration of the
Churiya needs to be addressed properly as they are the only land bridge for biodiversity conservation.

Of all the 5 physiographic zones in Nepal, Churiya has the highest percent forest cover (76%) and
least percent area (13%) (area: 19,134 km? forest cover: 14,450 km?), (LRMP 1986). Churiya’s hardwood
component (Shorea robusta and Terminalia spp.) is the highest in Nepal which comprised 37% of the
total. However, for many policy makers, the Churiya have been more of an impression of dynamic
geology and infertile dry land. Considering natural resources and other biological phenomena, they are
neither stark and magnificent as the high mountain ranges nor they have the impressive subtropical flora
and fauna. Given the low water table, high erodibility, sparse wildlife with absence of charismatic species
and low productivity of the land, Churiya in the past, had little to offer against the backdrop of Terai, Mid
Hills and the High Mountains. With the 45-years old hubbub of priorities elsewhere under the 9 different
5-year plans, the Churiya have been, obviously, a case of nation’s neglect.

Primeval forests used to cover the Churiya, and they were practically uninhabited. That is no longer
true now. Today, the Terai along with Churiya, supports 46.7% of the total population of Nepal (CBS
1995). In eastern Nepal, 400 settlements, mostly new, were observed in a small area of 779km? (Bhuju and
Yonzon 2000). The increased human encroachment and their associated disturbances such as livestock
grazing and tree-felling have made the fragile landscape vulnerable.

In most of the classical schemes, life zone ecology of Nepal is described through distinct horizontal
belts running parallel from west to east (Troup 1926, Stainton 1972, Numata 1983, LRMP 1986). However,
some 118 distinct vegetation of western and eastern types that prevail in the country, a few interpretations
have included phytogeographic descriptions by longitudinal divisions as well (Stearn 1960, Dobremez
1972, Ohsawa et al. 1986). The increasing elevation of Churiya from east (1,300m) to west (over 1,800m) is
complemented by the corresponding rise of Terai plain from 90m average elevation in the east to 180m in
western Nepal (Gurung 1989).
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Baseline information to grasp ‘hotspots’ and ‘bottlenecks’ are vital to biological conservation and
societal intervention for economic upliftment. However, gathering ecological information in the Churiya
for its sustainable development, have had never been the first choice, except for a few ancillary surveys in
support of other development activities. For example, a bibliography (ICIMOD 1996) clearly confirms this
deduction as less than 4% of all published papers on Nepal’s biodiversity, is attributed to the Churiya.

3. ECOLOGICAL DISCOURSE

In 1999, a 6-year ecological framework to evaluate the Nepal Churiya was conceptualized with a
prospect of developing comprehensive ecological database to aid development processes that will not
impair Churiya’s environment and its ecological integrity (Bhuju 2000). However, international
institutions were not found keen to support the scheme. Thanks to the support fund of Pro Natura
Foundation-Japan and The Nature Conservation Society of Japan (PNF-NACS]J), 2 phases of the study has
been completed covering the Churiya of eastern Nepal (length:103km; area: 780km?) and central Nepal
(length:235km; area: 5,447km?). The study has assessed changes in land use pattern since 1958 to evaluate
the impact of human encroachment and to identify the potential role of the Churiya forest in the context of
landscape level conservation. The results of the study are compiled in 5 specific topics: 1) Land use pattern
and its changes, 2) Floristic composition, structure and regeneration, 3) Tree species association, 4)

Indigenous knowledge of local people on plants uses, and 5) Baseline information on the birds.

4. STUDY AREA

The present study area is extended between the latitudes of 27° 06’ N to 27° 55’ N and longitudes of
85° 12" E to 85° 30" E. It covers the Churiya range of central Nepal between the Bagmati River at Karmaiya
in the east and Kanchan River near Butwal in the west. The length of the study area is about 235km from
east to west and the width varies between 4km and 45km north to south. The Churiya demarcation is
based on the geological map (Topographic Survey Branch, Department of Survey, HMGN 1984).

The land use change was determined with the help of GIS of 1958, 1978 and 1992 supported by
ground truthing. The forest structure including regeneration and tree species association were evaluated
by plot sampling while the local knowledge on plant use is assessed through interviews with traditional

healers and local people. In addition, the distribution of birds was recorded by direct observation.

5. SAMPLING METHODS AND FIELD VISITS

The systematic sampling method described in the ecological study of the eastern Churiya (phase-I)
(Yonzon et al. 2000) was followed for the present field survey. Field visits by principal investigator
accompanied by 3 research associates and 2 local guides were completed in 2 phases beginning during
February and March 2000. The study site was sub-divided into geographical mesh (grids) of latitude and
longitudes. Reference plots (sampling grids) were ascertained with longitudinal variables by using
random numbers and tables (Rohlf and Sokal 1969). In the field, the reference plots were located with the
help of Global Positioning System (GPS 315 Magellan, USA).

In the study area, a total of 207 reference sites (grid points) were ascertained. Of the total sites, 155

were forest land and 52 were settlement or agriculture land. In the field, 83 reference sites of forest land
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were visited and sampled while 65 points were not accessible because of national park and/or steep
terrain. Also, visit to some sites was not possible because of civil armed conflict. Beside these reference
points, samplings were done in 132 spots en-route at every 100m elevational difference to determine tree
species association.

Each reference site (grid) comprised one large quadrate of 25mx»25m size for canopy and sub-canopy
stratum, 2 sub-quadrates of 5mx5m for shrub stratum, and 4 small quadrates of Imx1m for ground
stratum. Sampling parameters included height, dbh, coverage, seedling and sapling density of plant
species. Altitude, aspect, steepness, and any disturbance presence were also noted for each plot. At
different altitudes en-route, canopy trees (>8 m) were identified and their dbh and height were noted.

Local knowledge on plant uses was collected by interviews with resident people who live near the

reference sites. Distribution of birds was recorded in each sampling site and also en-route.

» Sampled Sites
« Non-forest and others
+ Random generated points

77 3 mimtes grids

[ Study Atea ) [} 20 Kilometars
e

NaHy ftrrery

S smmn P

Figure 1 Geographic reference Points (sampling sites) in the Churiya, central Nepal
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Table 1 General survey records of the sampling sites in the Churiya forests of central Nepal

QN Ref. Lon. Lat. Location Alt (m) Slope ° Topo Remarks Status Date
1F-17 85.02 27.45 Nishan Khoriya 500 >30 Hilly Suder Comm. Forest RM  2/10/03
2C-03 85.04 27.30 Mulkhola 300 5-30 Hilly P 2/10/03
3D-04 85.03 27.35 Dhukuwabas 450 <5 Flat Dry Riverside M 2/10/03
4D-03 84.98 27.35 Churiyamai 580 >30 Gulley Gulley M 2/10/03
5D-04 85.07 27.35 Dhukuwabas 500 5-30 Hilly Pinus patch M 2/10/03
6 E-17 85.11 27.40 Gairigau 600 >30 Hilly Chuchekhola C. Forest RG  2/11/03
7E-19 85.16 27.40 MakawanpurGadhi 980  >30 Hilly Manjushree C. Forest M 2111103
8D-08 85.11 27.35 Satbote >30 Guilley Riverside M 2/11/03
9D-07 85.09 27.35 Satbote 5-30 Hilly RG  2/11/03

10D-09 85.18 27.35 Dahidamar 500 5-30 Hily G 2/12103
11 C-07 85.24 27.30 Atharabigha 300 5-30 Hily Poor canopy RM  2/12/03
12C-05 85.17 27.30 Sudha, Chhatiban 400 5-30 Hilly Deep gorge RG  2M2/03
13D-10 85.26 27.35 Basan 3156 5-30 Hilly Basankali C. Forest RM  2/12/03
14 D-11 85.31 27.35 Tallo Bhuwanchuli 400  5-30 Hilly Eroded near Gully M 2/13/03
15C-08 85.29 27.30 Mamdamar 450 5-30 Hilly Riverside, Open canopy P 2/13/03
16 B-03 85.33 27.25 Dhansar khola 300 >30 Steep Riverside, Rocky M 2/13/03
17B-01 85.19 27.25 Tallo Sarswoti 500 >30 Steep Rocky, Near Agr land M 2/14/03
18 B-02 85.23 27.25 Mathlo Sarswoti 600 5-30 Hilly Settlements removed R 2/14/03
19A-01 85.36 27.20 Gaidatar Siran 340 5-30 Hilly Acacia patch RG  2/14/03
20A-03 85.47 27.20 Gadansir 550 5-30 Hilly Rocky, Landslide P 2/15/03
21A-02 85.42 27.20 Gadansir 600 5-30 Ridge P 2/15103
22 E-21 85.24 27.40 Lendanda, Gadhi 800 >30 Hilly Loose soil, Rocks M 2/16/03
23F-17 85.05 27.45 Choukitol, Rapti 5-30 Hilly Riverside, Near Agr land M 2/16/03
24125 84.69 27.60 Piple 300 <5  Flat Piple C. Forest RM 3/1/03
25H-16 84.77 27.55 EW Highway 400 <5  Flat Red soil M 3/1/03
26 H-17 84.80 27.55 Manahari 500 5-30 Hilly Near dry river M 3/1/03
27 E-14 84.96 27.40 Padampokhari 600 <5  Flat Settlements removed RM 3/1/03
28E-13 84.87 27.40 Jyamire 700 5-30 Hilly Cliff near RM 3/2/03
29F-14 84.84 27.45 Churiya Khola 520 <5 Flat Near River M 3/2/103
30G-19 84.85 27.50 Jaisan 420 <5  Flat Near Highway M 3/2/03
31G-07 84.19 27.50 Maingakhola 450 <5  Flat Maingakhola, PWR G 3/3/03
32G-18 84.85 27.50 Manahari 450 <5 Flat Riverside M 3/3/03
33J-18 84.49 27.65 Mangalpur 280 <5  Flat Acacia patch M 3/3/03
34 J-21 84.66 27.65 Nishtar via Simtar 500 <5  Flat Nearagrland R 3/4/03
35K-19 84.56 27.70 Kalikasthan 350 <5  Flat Kabuliati Ban P 3/4/03
36F-13 84.76 27.45 Ajingare 500 5-30 Hilly M 3/4/03
37K-18 84.48 27.70 Lamatol 300 <5 Flat Old Shorea patch M 3/4/03
38L-25 84.48 27.75 Jugedi 330 <5  Flat Satanchuli C. Forest M 3/5/03
391-27 84.53 27.75 Thingure 300 5-30 Hilly Disturbed, near agrland R 3/5/03
40L-26 84.53 27.75 Dhodeni 400 >30 Steep Near Kaligandaki M 3/5/03
41L-22 84.39 27.75 Dhodeni East 450 5-30 Hilly Deforestation nearby P 3/5/03
42 K-14 84.22 27.70 Jhankre 330 5-30 Hilly Dhusodi Comm. Forest RM 3/5/03
431-16 84.18 27.75 Pangre, Kumsot 1350 5-30 Ridge Mixed Quercus patch M 3/6/03
44 K-15 84.29 27.70 Bishaltar 320 >30 Steep High lopping G 3/6/03
45J-11 84.16 27.65 Rajmandir 280 <5  Flat Highly degraded P 3/6/03
46 J-12 84.22 27.65 Danda 280 <5 Flat Sal regeneration RM 3/6/03
47 J-13 84.23 27.65 Danda 300 <5  Flat RM 3/6/03
48 J-08 84.02 27.65 Chormara 250 <5 Flat Sal regeneration RM 3/7/03
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49K-11 84.07 27.70 Jhyalbas 450 <5  Hilly Jugepani C. Forest RG 3/7/03
50 H-04 84.02 27.55 Sera 250 <5  Flat Island made by river G 3/7/03
511-07 83.99 27.60 Chormara 250 <5  Flat Near highway R 3/7/03
52 J-07 83.96 27.65 Khaiuarsal 360 >30 Hilly Deep gulley G 3/7/03
53L-14 83.91 27.75 Gothdanda 750 >30 Hilly Near Khoriya clearance M 3/8/03
541-15 83.95 27.75 Lamdamar 750 >30 Steep Near Khoriya clearance M 3/8/03
55 K-09 83.99 27.70 Bhendabari 950 >30 Hilly Casta, Schima & Shorea M 3/9/03
561-05 83.90 27.60 Dumkibas 250 <5  Flat M 3/9/03
571-06 83.91 27.60 Dumkibas 250 <5  Flat Highly regerating RM 3/9/03
581-04 83.88 27.60 Dumkibas 250 <5 Flat Highly regerating RM 3/9/03
59 J-06 83.88 27.65 Bharta, Sardi 260 <5  Flat High lopping M 3/10/03
60 J-05 83.86 27.65 Sunarkhola 300 <5 Flat Near river, high lopping P 3/10/03
61J-04 83.85 27.65 Sihe, Sardi 330 5-30 Hilly Near river M 3/10/03
B62K-05 83.84 27.70 Rollabas 650 5-30 Hilly G 3/10/03
63L-11 83.83 27.75 Adhamar 1270 >30 Steep Looks like Mahabharat type M 3/11/03
64L-10 83.79 27.75 Adhamar 1270 >30 Steep Looks like Mahabharat type M 3/11/03
65J-03 83.84 27.65 Gogadi 270 <5  Flat Encroched M 3/12/03
661-01 83.79 27.60 Ambaskhola 350 >30 Steep M 3112103
67 J-19 84.50 27.65 Satyawoti Tal 1050 <5  Flat Littering M 3/13/03
681L-06 83.51 27.75 Jhumsa 520 >30 Steep Near agriculture land P 3/13/03
69J-01 83.70 27.65 Jhumsa 480 5-30 Hilly C. Forest proposed M 3/13/03
70L-01 83.31 27.75 Laudhapani 750 5-30 Hilly Exposed rocks M 3/14/03
71L-03 83.40 27.75 Dobhan 470 5-30 Hilly Satpatre C. Forest M 3/14/03
72H-01 83.85 27.55 Daunne 320 >30 Hilly Near river, eroding M 3/15/03
731-02 83.83 27.60 Suntadi 280 5-30 Hilly High lopping R 3/15/03
74 H-09 84.36 27.55 Kasara, RCNP 190 <5  Flat Protected G 317103
75H-08 84.35 27.55 RCNP 200 <5  Flat Protected G 3/17/03
76 H-12 84.48 27.55 Kasara, RCNP 200 <5 Flat Grassland G 3/17/03
77H-10 84.40 27.55 Jarneli post, RCNP 200 <5 Flat Grassland G 3/17/03
78H-11 84.43 27.55 Padampur Way 200 <5 Flat Grassland, recent fire G 3/17/03
79E-07 84.56 27.40 Amuwapost Way 420 <5  Flat Protected G 3/18/03
80E-05 84.45 27.40 Govindabasti 400 <5 Flat Disturbed M 3/18/03
81G-09 84.26 27.50 Ruikhola, Bankatta 250 <5  Flat Forest edge, near river M 3/18/03
82H-07 84.28 27.55 Dhruba post 240 <5  Flat Soil by recent flood M 3/18/03
831-16 84.41 27.60 Beeshhazari Tal 240 <5 Flat Regenerating Sal forest R 3/19/03

Abbr; R- regeneration; G- good; M- medium; P- poor

6. RESULTS
(1) Landuse pattern and changes

GIS analysis of recent land use (1992) showed that nearly 2,000 settlements were scattered over the
study area of about 5,475km?. Beside the East West Highway, Kanti Rajmarg, Narayangadh-Mugling and
Tribhuvan Rajpath all connecting Kathmandu also pass through the Churiya. Hetauda, Narayangadh,
Butwal are major business centers in the study area developed after 1960s. Beeshajari (a Ramsar site) and
Satyawoti were 2 prominent wetlands in the area. The study area includes several important river systems
and their valleys such as Narayani, Bagmati, Rapti (eastern), Arungkhola and Tinau.

Table 2 shows the change in land use in 1958, 1978 and 1992. Forest cover was the major
characteristics of the Churiya in central Nepal. In 1958, the forest covered 74.11% of the total area. The



1958 data does not include 2 maps covering 6.79% of the area, which would further add the forested area.
The forest area decreased by less than 6% in 1978 which did not further decline in 1992. Perhaps, the
establishment of Royal Chitwan National Park (est. 1973; area: 932km?) and Parsa Wildlife Reserve (est.
1984; area: 499km?) are the key areas for ecological stability in the Churiya. The establishment of
community forest in the buffer zone of the protected areas is expected to increase the forests. However,
during the same period of 1958 and 1978, the agriculture land increased by 3 times (7.58%-22.40%).

Table 2 Land use changes in three time series maps of 1958, 1978 and 1992 in the Churiya of central Nepal

Land Use 1958 1978 1992

Type Patch Area (km® %  Patch Area(km®) %  Patch Area (km® %

Forest Land 178 4038.89 74.11 119 3718.85 68.24 602 3562.86 6538
Agriculture Land 694 41332 758 341 122070 2240 3263 1208.31 22.17
Grass Land 74 286.59 5.26 81 119.88 220 733 91.00 1.67
Water bodies incl. lakes, swamps 117 27356 5.02 54 26785 4.91 354 37785 6.93
Shrub Land 67 66.56 1.22 40 96.19 1.77 1108 19169 3.52
Barren Land 5 165 0.03 22 17.06 0.17 364 8.78 0.16
Urban Area incl. industrial, airport - - - 8 9.24 - 138 9.28 0.17
No Data (maps not available)* 2 369.79 6.79 - - - - - -
Total 5449.76 100.00 5448.76 100.00 5449.76 100.00

*Two map sheets of 1958 were not available for political reason.
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A prominent observation in land use change was an increment of the patches. In 1958, a total of 178
patches of forests and 694 patches of agricultural land were observed. In 1992, the forest patches increased
to 602 indicating a discrete fragmentation of the intact forests mainly for agriculture and human
settlements. Similarly, the grasslands distinctly seen in 1958 near the Beeshazari lake were found
converted into human settlements in 1978. The grasslands provided suitable habitat for the One-horned
Rhinos (Rhinoceros unicornis), an endangered mammal listed in CITES appendix-I. In 1958, the
grasslands covered an area of 286.59km? (5.26% of the total area) which decreased to 119.88km? in 1978,
and further to 91km? in 1992.

(2) Floristic composition and forest structure

Over 230 vascular plant species belonging to 90 families and 168 genera were recorded from the 83
sampling plots of the study area. Family Leguminosae included the highest number of species which
included rare/threatened tree species like Dalbergia latifolia and Acacia catechu. Other families
comprising high number of species were Compositae (13 species), and Moraceae (8 species). Thus, the
study area in the Churiya had 41.7% of the total families and 11.0% of the total genera of the country. By
habit, tree and sub-tree comprised the highest composition with 41% of the total species, followed by
herbs (26%), shrubs (23%), climbers (15%).

The central part of Nepal conjoins the moister east and drier west zones of the country. Some of the
vegetation types found in the present study reflect this fact. Natural patches of Pinus roxburghii,
reportedly to occur in the hills above 900m, were recorded at the low level of 450m on the southern slopes
in the Churiyamai of Hetauda. Similarly, as we move towards the west, Anogeissus latifolius were
recorded instead of Lagerstroemia parviflora.

The forests of Churiya in central Nepal were estimated with a basal area (BA) of 33.1m?/ha and a
density of 773.5n/ha. The predominant tree species at canopy stratum (height >10m) were Shorea robusta
(relative basal area: 48.8%; relative density: 42.0%), Terminalia alata (RBA: 12.4%, RD: 4.2%), and
Lagerstroemia parviflora (RBA: 3.2%, RD: 4.8%). These species also showed high frequency of occurrence.
Out of 83 sampling plots, S. robusta occurred in 73 plots, T. alata in 51 plots, and L. parviflora in 49 plots.
Beside these, Semecarpus anacardium also occurred quite frequently (freq. 53%).

The mean DBH (diameter at breast height) of S. robusta was 17.4cm, though at a few plots it had a
maximum DBH of 105cm. As also indicated by the diameter class distribution, S. robusta had a large
number of small size (DBH class 5~10cm) individuals specifically in the regenerating forests maintained
by community forest users’ groups. Similarly, T. alata had a mean DBH of 30.3cm and a maximum DBH
of 145cm. The highest size was that of Ficus religiousa, a religious tree in the region, with a diameter size
of 180cm. Both the protected areas and the community forests maintained by users’ groups contained a
good stock of trees and/or regenerating population. However, 78 out of 83 sampling plots contained cut
stumps and/or lopped stems, mainly that of S. robusta (in 64 plots). The mean dbh size of cut stumps of
S. robusta was 18.3cm (std dev: 12.3), an appropriate size for its timber use. The cut stumps shared 19.7%
of the total stems of 5,006 trees and sub-trees (height: >4m) counted in the sampled plots.

The most common understory species in the study area was Phoenix humilis with the frequency of

occurrence of 63.9%. The other common species were Clerodendrum viscosum (43.4%), Woodfordia
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Table 3 Structural parameters of Churiya forests in central Nepal

Species Name Basal Area DBH (cm) Stem
Totalcm® RBA% m'/ha Mean Max. N RN% nha
1 Shorea robusta* 836237.0 488 161 174 1050 1690 420 3257
2 Terminalia alata* 211658.0 12.4 41 303 1450 170 42 324
3 Lagerstroemia parviflora 55409.0 3.2 11 147 1140 191 48 367
4 Bombax ceiba 49466.7 2.9 10 359 100.0 35 0.9 6.8
5 Syzygium sp. 38421.7 22 0.7 262 130.0 34 0.8 6.6
6 Cleistocalyx operculatus 322347 1.9 06 144 700 111 28 217
7 Adina cordifolia 30211.9 1.8 06 392 106.0 17 0.4 3.1
8 Semecarpus anacardium 30707.3 1.8 06 154 630 119 30 219
9 Acacia catechu 26026.9 1.5 05 147 550 91 23 178
10 Ficus religiosa 25733.6 1.5 05 690 180.0 3 0.1 0.6
11 Castanopsis tribuloides 23917.7 1.4 05 296 96.0 21 0.5 4.1
12 Schima wallichii 21483.8 1.3 04 257 100.0 23 0.6 45
13 Terminalia bellirica 19753.2 1.2 04 172 540 45 1.1 8.8
14 Buchanania latifolia 17417.6 1.0 03 126 430 86 21 162
15 Syzygium cumini 16299.4 1.0 03 345 810 10 0.2 2.0
16 Mitragyna parviflora 14400.5 0.8 03 367 1085 8 0.2 1.6
17 Phoenix humilis 13692.6 0.8 03 182 36.0 44 1.1 8.6
18 Bridelia retusa 12628.6 0.7 02 165 70.0 38 0.9 7.2
19 Desmodium oojeinense 11883.7 0.7 02 184 530 26 0.6 5.1
20 Litsea monopetala 10178.6 0.6 0.2 145 440 36 0.9 7.0
21 Diplocyclos palmatus 9852.0 0.6 02 1120 1120 1 0.0 0.2
22 Dalbergia sissoo 9764.3 0.6 02 162 38.0 35 0.9 6.8
23 Dillenia pentagyna 9675.7 0.6 02 134 410 41 1.0 8.0
24 Pinus roxburghii 9307.0 0.5 02 338 520 9 02 1.8
25 Trichilia connarodesi 9042.3 0.5 02 575 1070 2 0.0 0.4
26 Kain 8600.1 0.5 02 360 640 7 0.2 1.4
27 Trewia nudiflora 8168.9 0.5 02 271  56.0 10 0.2 2.0
TOTAL 1712315.0 1000 331 160 180.0 4021 100.0 7735
Cut stumps :
1 Shorea robusta 199820.8 721 39 183 1000 412 418 80.2
2 Terminalia alata 20478.3 7.4 04 147 700 65 66 127
3 Lagerstroemia parvifiora 7478.8 2.7 01 119 590 31 341 5.9
4 Unknown sp. 4017.9 1.4 01 114 300 26 26 5.1
5 Schleichera trijuga 3584.6 1.3 01 205 670 4 0.4 0.8
6 Phoenix humilis 3312.8 1.2 01 200 300 10 1.0 20
7 Kain 3019.1 1.1 0.1 620 620 1 0.1 0.2
8 Schima wallichii 2840.8 1.0 0.1 250 590 3 0.3 0.6
9 Semecarpus anacardium 2652.7 1.0 01 128 285 15 1.5 2.9
10 Mallotus philippensis 2638.7 1.0 0.1 58 140 80 81 156
11 Cleistocalyx operculatus 2468.9 0.9 0.1 9.9 400 20 20 3.9
12 Euonymus sp. 1703.5 0.6 00 170 220 7 0.7 1.4
13 Callicarpa macrophylla 1669.8 0.6 00 190 380 4 04 08
14 Buchanania latifolia 15696.1 0.6 0.0 88 35.0 14 1.4 2.7
15 Litsea monopetala 1428.6 0.5 0.0 82 350 13 1.3 2.5
16 Acacia catechu 1376.2 0.5 00 113 280 9 0.9 1.8
17 Desmodium oojeinense 13375 0.5 00 114 400 5 0.5 1.0
18 Badkaule 1248.4 0.5 0.0 6.0 30.0 23 23 4.5
TOTAL 277161.0 100.0 54 132 100 985 100.0 191.8

Note: * Dominant species; Total plots: 83; Plot size : 625 m*
Total spp. counted living 117, cut stump spp. 77; Spp. with only RBA >0.5% are listed.
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fruticosa (43.4%), Mallotus philippensis (34.9%), Pogostemon benghalensis (34.9%), and Inula cappa
(24.1). Eupatorium sp. occurred nearly in 50% of the plots indicating its invading capability in the forests
and open areas as well. The ground coverage (<1m) was less than 20% in average, though some 15
sampling plots had over 70% ground coverage. The most common species in the ground stratum with
frequency of occurrence >20% were Oplismenus sp., Flemingia sp., Crassocephalum crepidioides,
Ageratum conizoides, and Cheilanthes arbomarginata. The poor record of the herb species could be

because of the dry winter season of the survey.

(3) Tree species association

Over 68 tree species with a total basal area of 1,418,035cm? were recorded from 139 sites en-route to
the reference sites. Shorea robusta occurred at the highest frequency (80.58%) followed by Terminalia
alata (65.47%), Lagerstroemia parviflora (39.57%), Semecarpus anacardium (31.65%), Schima wallichii
(18.71%), Syzygium sp. (17.99%), and Adina cordifolia (17.99%). In Species association, S. robusta was
found associated with one or more species in 110 sites, and was growing with 57 types of tree species in
total. T. alata and L. parviflora had an association with 53 and 42 types of tree species in 91 and 55 sites,
respectively. Table 4 shows that S. robusta showed highest association with all dominant species except
with L. parviflora. But L. parviflora showed higher association with T. alata (37.86%) than S. robusta
(32.86%).

It was found that the association between Shorea robusta varied with other major tree species in
different altitudinal ranges. The association of S. robusta with Lagerstroemia parviflora and Schima
wallichii gradually decreased with the increased altitudes while it did not show such change with others
such as Terminalia alata, Semecarpus anacardium, and Adina cordifolia. This could be attributed partly
to the distribution range of the species. Similarly, at some lower tropical Sal (S. robusta) forests in dry
hills, Pinus roxburghii was found associated with S. robusta, and others. Similarly, Acacia catechu, a
rivereine tree species of tropical zone, was also recorded on the hill ridge (Gaidatarsir, plot 19, ref. al; Alt.
650m) associated with L. parviflora, S. robusta, and T. alata. Quercus floribunda, reportedly a species of
high altitudes was also noted below 1,400m in association with Castanopis indica, C. tribuloides, S.

wallichii, and Eurya accuminta at Pangre area (plot 43, ref. 116).

Table 4 Tree species association (%) in the Churiya hills of central Nepal

Terminalia  Lagerstroemia Schima Semecarpus Adina Syzygium
alata parviflora wallichii anacardium cordifolia __ sp.
S. robusta 56.43 32.86 15.00 27.14 12.86 17.14
T. alata 37.86 10.71 22.14 11.43 12.14
L. parvifiora 1.43 16.43 12.14 5.71
S. wallichii 5.71 0.71 5.71
S. anacardium 3.57 4.29
A. cordifolia 4.29
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(4) Indigenous Knowledge

To record the indigenous knowledge on plant uses, 103 local residents (58 male and 45 female) were
interviewed. The interviewee included 3 major ethnic group of the area, viz. Magar (30.1%), Tamang
(20.4%), Bahun-Chhetri (20.4%), and also some minority indigenous groups such as Chepang and
Kachhade. The Chepangs are elusive community living in remote hills of Chitwan, away from the modern
life-style. The age of the interviewees varied from 16 to 72 years old. Local healers were consulted where
possible. In total, 151 plant species belonging to over 65 different family were found to be used by the
local people. Beside medicinal use, the plants were also had food, fodder, timber, and cultural values
among the studied ethnic groups. The plants have been used to cure more than 63 different diseases
including fever, diarrhea and dysentery, diabetes, fractured bones, cough and cold, cuts and menstrual
disorder. The most and frequently used medicinal plants for specific ailments among the studied groups
were: Terminalia bellirica, T. chebula, Porana sp., Azadirachta indica, Pogostemon benghalensis,
Phyllanthus emblica, Woodfordia fruticosa, Viscum album, Cuscuta reflexa and Asparagus racemosus.

Several developmental programs are being undertaken by various national and international
agencies in the area. However, they do not include programs to document ethno-botanical information

from the tribal groups. The knowledge is mostly conveyed verbally from one generation to other. The

Table 5 Ethnic groups consulted in the Churiya of central Nepal

Ethnic group Male Female Total
Magar 22 9 31
Bahun - Chhetry 9 12 21
Lama - Tamang 13 8 21
Chepang 5 5 10
Kami 3 5 8
Rai 2 3 5
Kachhade 2 1 3
Tharu 2 1 3
Gurung 0 1 1
Total 58 45 103

Table 6 Most common plant species used by local people in the Churiya of central Nepal

SN Scientific name Local name Treatment/purpose
1 Terminalia bellirica Barro For making triphala
2 Terminalia chebula Harro For making triphala
3 Porana sp. Sikari lahara Fracture
4 Azadirachta indica Neem Antipiretic
5 Pogostemon benghalensis Rudilo Pneumonia
6 Phyllanthus emblica Amala For making triphala
7 Woodfordia fruticosa Dhangero Diarrhea and dysentery
8 Viscum album Harchur Fracture
9 Cuscuta reflexa Aakash beli Jaundice

10 __Asparagus racemosus Kurilo Tonig, lactation
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allopathic practice with easily accessible medicines is gradually replacing the knowledge even in the
remote mountain areas. It is feared that the knowledge may lost forever before its proper documentation

and scientific study.

(5) Bird Distribution

A bird survey was conducted from mid February till March 2003 in the Churiya of central Nepal
covering Narayani and Lumbini zones. The sites include Chitwan and Lumbini which provide habitats for
winter migratory birds. A total 186.5 man-hours were spent in 63 survey sites. The survey areas covered
different habitat types such as; sal (Shorea robusta) forest, mixed forest, bushes, grassland, highways,
agriculture land, river as well as lake.

A total of 170 species birds were recorded from the study area representing 40 families. Strunidae
was recorded as the largest family with 713 birds and Laridae and Upupidae with only 2 birds. Common
myna, Acridotheres tristis was observed as the most common bird species of that region totaling
altogether of 441 numbers of birds. More species could have been found but limited time and large survey
areas were 2 most limiting factors that constrained the survey. Highest number of birds, irrespective of

species richness and diversity, were seen in agriculture land, sal forest and mixed forests (Figure 5).
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Figure 5 Observed bird numbers. in different land use/habitat types

7. CONCLUSION

The study has assessed changes in land use pattern since 1958 to evaluate the impact of human
encroachment and to identify the potential role of the Churiya forest in the context of landscape level
conservation. Although the Churiya in central Nepal have wide spread human settlements and associated
disturbances, some forest sites (beside the protected areas) still appear to be the remnants of what they
looked like some 30 years back. Over 60% of the sampled sites contained more than 25 trees (400n/ha) and
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with basal area (of >20m?/ha) at canopy and sub-canopy stratum (height >4m). Given the resilience of the
Churiya, these sites are reservoir of hope for species recolonization linking not only the protected areas
but also the Terai forests of the south with that of Mahabharat in the north.
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Appendix 1 List of plant species recorded in the sampling plots in Chruiya forests, central Nepal

Sn Species Local name-1  Habit Family
1 Acacia catechu (L.f.) Willd. Khayer Small Tree Leguminosae
2 Acanthaceae™* Herb Acanthaceae
3 Achyranthes aspera L. Datiwan Herb Amaranthaceae
4 Adiantum caudatum L. Seto sinki Fern Pteridaceae
Adina cordifolia (Willd. Ex Roxb.) Benth. & Hook. F. ex
§ Brandid Karam Dec.Tree Rubiaceae
6 Aegle marmelos L. Bel Dec. Smali Tree Rutaceae
7 Ageratum conizoides L. Gandhe Jhar  Ann Herb Asteraceae
8 Albizia lebbeck (L.) Benth. Siris Dec. Tree Leguminosae
9 Albizia lucidor (Streud.) |.C. Nielsen Padke Sirish  Ev Tree Leguminosae
10 Aibizia sp. Siris Dec. Tree Leguminosae
11 Alfjum sp. Herb Amaryllidaceae
12 Alstonia scholaris (L..) R. Br. Chaatiwan Ev Tree Apocynaceae
13 Amatta/Banargedi*
14 Anaphalis adnata Wall. ex DC Herb Compositae
15 Anogeissus latifolius (Rox. Ex DC) Bedd. Dhyauri Tree Combretaceae
16 Ardisia thyrsiffora D. Don Shrub Myrsinaceae
17 Artemisia indica Willd. Per Herb Compositae
18 Asparagus racemosus Willd. Kurilo Per Herb Liliaceae
19 Casearna graveolens Dalzell Barkaule Small Tree Flacourtaceae
20 Barlferia cristata L. Shrub Acanthaceae
21 Bauhinia malabarica Roxb. Tanki Small Tree Leguminosae
22 Bauhinia purpurea L. Koiralo Tree Leguminosae
23 Bauhinia vahlii Wight & Arn. Bhorla Climber Leguminosae
24 Belchana™
25 Berberis aristata DC. Chutro Shrubs Berberidaceae
26 Bidens pilosa var. minor (Blume) Sherff Kuro Ann Herb Compositae
27 Bidilno*
28 Boehmeria sp. Kaamie Shrub Urticaceae
29 Boenninghausenia albiflora (Hook.) Rchb. ex Meisn. Herb Rutaceae
30 Bombax ceiba L. Simal Dec Tree Bombacaceae
31 Bridelia retusa (L..) Spreng. Gaujo Ev Small Tr Euphorbiaceae
32 Buchanania latifolia Roxb. Piyari Tree Anacardiaceae
33 Butea minor Buch.-Ham. ex Baker Bholetro Shrub . Leguminosae
34 Caesalpinia bonduc (L.) Roxb. Gaindekada Dec Shrub Leguminosae
35 Calamus acanthospathus Griff. Bet Woody climber Palmae
36 Callicarpa macrophylla Vahi Guyalo Tree Verbinaceae
37 Careya arborea Roxb. Kumbhi Dec Tree Lecythidaceae
Jogi Kath,
38 Casearia elliptica Willd. Pipire Dec Small Tree Flacourtaceae
39 Cassia fistula L. Raj brikshya  Dec Tree Fabaceae
40 Cassia occidentalis L. Shrub Leguminosae
41 Cassia sophrea L. Tapre Shrub Leguminosae
42 Castanopsis indica (Roxb.) Miq. Katus Tree Fagaceae
43 Castanopsis tribuloides (Sm.) A. DC. Maina Katus  Tree Fagaceae
44 Centella asiatica (L..) Urb. Ghod Tapre Perennial Herb  Umbelliferae
45 Cheilanthes albomarginata C.B. Clarke Kali sinki Fern Pteridaceae

46 Chhikuta®
47 Chileti*
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48 Chiple*

49 Cipadessa baccifera (Roth) Miq. Paileti Shrub Verbinaceae
Chillo Batule
50 Cissampefos pareira L. Paate Climber Menispermaceae
51 Citraceae** Batule Lahara Climber Citraceae
52 Citrus sp. Shrub Citraceae
53 Cleistocalyx operculatus (Roxb.) Merr. & Perry Kyamuno Tree Myrtaceae
54 Clemaltis sp. Woody climber Ranunculaceae
55 Clerodendrum viscosum Vent. Bhaate Shrub Verbenaceae
Cochlospermace
56 Cochlospermum religiosurn (L.) Alston Kumbhi Tree ae
57 Colabrookea oppositifolia Sm. Dhursul Shrub Labiatae
58 Colocasia antiquorum var. esculenta Schott. Herb Araceae
59 Combretum roxburghii Spreng. Thakauli Liana Combretaceae
60 Commelina benghalensis L. Herb Commelinaceae
61 Compositag** Herb Compositae
62 Crassocephalum crepidioides (Benth.) Herb Compositae
63 Curculigo orchicides Gaertn, Herb Hydrangeaceae
64 Cynodon dactylon (L..) Pers. Dubo Perennial grass Gramineae
65 Cyperaceae™ Grass Cyperaceae
66 Cyperus sp. Grass Cyperaceae
67 Dahikamlo®™ Grass Cyperaceae
68 Dalbergia latifolia Roxb. Satisal Dec Small Tree Leguminosae
69 Dalbergia sissoo Roxb. Ex Dc. Sissoo Tree Leguminosae
70 Debregeasia salicifolia (D. Don) Rendle Shrub Urticaceae
71 Dendrocalamus sp. Bans Bamboo Gramineae
72 Desmodium oojeinense (Roxb.) H. Ohashi Saadan Tree Leguminosae
73 Dhurra®
74 Dillenia pentagyna Roxb. Taatari Dec Tree Dilleniaceae
75 Dioscorea sp. Climber Dioscoreaceae
76 Diospyros malabarica (D. Don) Sojak Khatlu Tree Ebenaceae
77 Diplocyclos palmatus (L.) C. Jeffrey Herb. Climber  Cucurbitaceae
78 Diploknema butyracea (Roxb.) H.J. Lam Chyuri Tree Sapotaceae
79 Dryopteris sp. Uniu Fern Pteridaceae
80 Duabanga grandiflora (Roxb. ex DC) Walp. Laampaate Tree Sonneratiaceae
81 Dudkhori*
82 Ehretia acuminata var. serrata (Roxb.) .M. Johnst. Datrung Dec Tree Cordiaceae
83 Elephantopus scaber L. Bhede kuro Herb Compositae
Engelhardia spicata var. colebrookeana (Lindl. Ex Wall.)
84 Koord. & Valet Mauwa Tree Juglandaceae
85 Erythrina suberosa Roxb. Tree Leguminosae
86 Esholtzia blanda (Benth.) Benth. Ban silam Herb Labitae
87 Eucalyptus alba Reinw. ex Blume Masala Tree Myrtaceae
88 Eulaliopsis binata (Retz.) C.E. Hubb. Baabiyo Per Herb Gramineae
89 Euonymus hamilfonianus Wall. Shrub Celastraceae
90 Eupatonium adenophorum Spreng. Banmara Per Herb Compositae
91 Eupatonium odoratum L. Banmara Per Herb Compositae
92 Eupatorium sp. Per Herb Compositae
93 Euphorbiaceae** Herb Euphorbiaceae
94 Eurya acuminata DC. Tree Theaceae
95 Fern ' Fern Pteridaceae
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96 Ficus auriculata Lour.
97 Ficus benghalensis L.
98 Ficus hispida L. f.
99 Ficus lacor Buch.-Ham.
100 Ficus racemosa L.
101 Ficus religiosa L.
102 Ficus semicordata Buch.-Ham. ex Sm.

103 Ficus sp.
104 Flemingia sp.
105 Fosro*

106 Fragaria nubicola Lindl. Ex Lacaita
107 Garuga pinnata Roxb.

108 Geduli*

109 Girardiana diversifolia (Link) Friis

110 Glochiadion lanceolarium (Roxb.) Voigt
111 Gmelina arborea Roxb.

112 Gnaphalium affine D. Don

113 Gossipium arboreum L.

114 Graminae™*
115 Grass

116 Grevillea robusta A. Cun. ex. R. Br.
117 Grewia opliva J.R. Drumm. Ex Burret
118 Gynura nepalensis DC.

119 Himalayacalamus sp.

120 Holarrhena pubescens (Buch.-Ham.) Wall. ex G. Don

121 Holmskioldia sanguinea Retz.

122 Hydrocotyle sibthorpioides Lam.

123 Hymenodictyon excelsum (Roxb.) Wall.
124 llex excelsa (Wall.) Hook. F.

125 Imperata cylindrica (L.) P. Beav.

126 Inula cappa (Buch.-Ham. ex D. Don) DC

127 Jalma*

128 Jasmium sp.
129 Jhingat*

130 Jhinit*

131 Justicia sp.
132 Kain*

133 Katle*

134 Khasi guyale®

135 Krepsing*
136 Labiatae™* .

137 Lagerstroemia parviflora Roxb.
138 Lannea coromondelica (Houtt.) Merr.
139 Lantana camara L.

140 Lauraceae**

141 Leguminosae™*
142 Leucosceptrum canum Sm.

143 Ligustrum sp.

144 Litsea monopetala (Roxb.) Pers.

Nebaro
Bar
Khasreto
Kabro
Dumri
Pipal
Khaniu

Bhuiaenselu
Dabdabe

Laati Kath

Kangiyo
Syal fusre

Furke Khar
Ban Khirro
Chinese hat

Bahune kath
Puwanle
Siru Khar
Gaai Tihaare

Bot Dhayero
Hallude
Masino kanda

Ghubaiso

Kutmiro

Small tree
Tree
Small Tree
Tree

Tree

Tree

Small Tree
Tree
Shrub
Tree

Herb

Dec Tree

Herb
Tree
Tree
Herb
Shrub
Grass
Grass
Tree
Tree
Herb

Per. Herb
Tree
Shrub
Herb
Tree
Tree

Per. Grass
Shrub
Climber
Shrub

Herb

Herb
Dec Tree
Tree
Shrub

Herb
Shrub
Shrub
Small tree

Moraceae
Moraceae
Moraceae
Moraceae
Moraceae
Moraceae
Moraceae
Moraceae
Leguminosae

Rosaceae
Burseraceae

Urticaceae
Euphorbiaceae
Verbenaceae
Compositae
Malvaceae
Graminae
Graminae
Proteaceae
Tiliaceae
Compositae
Gramineae
Apocynaceae
Verbenaceae
Umbelliferae
Rubiaceae
Aquifoliaceae
Gramineae
Compositae

Oliaceae

Acanthaceae

Labiatae
Lythraceae
Anacardiaceae
Verbenaceae
Lauraceae
Leguminosae
Labiatae
Oleaceae
Lauraceae
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145 Lobelia sp.

146 Lygodium sp.

147 Lyonia ovalifolia (Wall.) Drude

148 Maesa chisia Buch.-Ham. Ex Don

149 Maesa macrophylila (Wall.) A. DC.

150 Mallotus philippensis (Lam.) Mul Arg.

151 Malvaceae**

152 Mangifera indica Wall.

153 Mangifera sylvatica Roxb. ex Wall.

154 Marchansia sp.

155 Melastoma normalis D. Don

156 Mimosa pudica L.

157 Mimosa rubicaulis subsp. himalayana (Gamble) H. Ohashi
168 Mitragyna parviflora (Roxb.) Korth.

159 Mohani*

160 Murraya koenigii (L.) Spreng.

161 Musa superba Roxb.

162 Nyctanthus arbor-tristis L.

163 Oplismenus sp.

164 Osbeckia nepalensis Hook.

166 Oxalis comiculata L.

166 Paederia foetida L.

167 Panchpate*

168 Persea odoratissima (Nees) Kosterm.

169 Persea sp.

170 Phlogacanthus thyrsiflorus (Roxb.)

171 Phoenix humilis Royle ex Becc. & Hook. f. in Hook f.
172 Phragmites karka (Retz.) Trin. ex Steudel
173 Phyllanthes emblica L.

174 Pilea sp.

175 Pinus roxburghii Sarg.

176 Piper sp.

177 Piptanthus nepalensis (Hook.) D. Don

178 Plumbago zeylanica L.

179 Pogostemon henghalensis (Burm. f.) Kuntz.
180 Polygonum plebeium R. Br.

181 Prinsepia utilis Royle

182 Psidium guajava L.

183 Pterocarpus marsupium Roxb.

184 Pyrus pashia Buch.-Ham. ex D. Don

185 Quercus floribunda Lindl. ex A. Camus
186 Reinwardtia indica Dumort.

187 Rhamnus napalensis (Wall.} M.A. Lawson
188 Rubiaceae™*

189 Rubus sp.

190 Rutaceae™*

191 Sapium insigne (Royle) Benth. ex Hook. f.
192 Schima wallichii (DC) Korth.

193 Schieichera lrijuga L.

Aankhle

Angeri

Bhogate
Sindure

Aanp (mango)

Lajjawoti
Arari lahara

Mechiya
Jangali Kera
Paarijaat

Angeri
Chari Amilo

Kaulo

Jhaakri Shyauli
Chuwa
Thakkle

Narkat

Amalaa

Rani Salla
Chaabo

Rudilo

Amba
Bijaysal
Mayal

Khirro
Chilaune
Kusum

Herb

Tree
Shrub
Shrub
Tree

Herb

Tree

Tree
Bryophyta
Shrub
Shrub
Climber
Shrub
Shrub
Shrub
Banana
Small tree
Per Herb
Shrub
Herb
Climbing Shrub

Tree

Tree
Shrub
Tree

Smal Bamboo
Tree

Herb

Tree
Woody climber
Shrub
Shrub
Shrub
Herb
Shrub
Tree

Tree

Small Tree
Tree
Shrub
Shrub
Herb
Shrub
Shrub

Dec Tree
Dec tree
Tree

Campanulaceae
Schizaeaceae
Ericaceae
Myrsinaceae
Myrsinaceae
Euphorbiaceae
Malvaceae
Anacardiaceae
Anacardiaceae
Bryophyta
Melastomataceae
Leguminosae
Leguminosae
Rubiaceae

Rutaceae
Musaceae
Oleaceae
Gramineae
Melastomaceae
Oxalidaceae
Rubiaceae

Lauraceae
Lauraceae
Acanthaceae
Arecaceae
Graminae
Euphorbiaceae
Urticaeae
Pinaceae
Piparaceae
Leguminosae
Pittosporaceae
Labiatae
Polygonaceae
Rosaceae
Myrtaceae
Leguminosae
Rosaceae
Fagaceae
Linaceae
Rhamnaceae
Rubiaceae
Rosaceae
Rutaceae
Euphorbiaceae
Theaceae
Saururaceae
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194 Scrophulariaceae™*

195 Selaginela sp.

196 Semecarpus anacardium L.f.

197 Shorea robusta Gaertn.

198 Sida cordata (Burm. f.) Borss. Waalk.
199 Sida rhombifolia L.

200 Smilax aspera L.

201 Solanum aculeatissimum Jacq.

202 Sonchus asper (L.) Hill

203 Spatholobus parviflorus (Roxb.) Kuntz.
204 Spilranthes sinensis var. amoena (M. Bieb.)
205 Spontanum benghalensis L.

206 Steflarnia sp.

207 Sterculia villosa Roxb. ex Sm.

208 Stereospermum personatum (Hassk.) Chatterjee
209 Strobilanthes sp.

210 Syzygium cumini (L.) Skeels

211 Syzygium sp.

212 Terminalia alata Heyne ex Roth

213 Terminalia bellinca (Gaertn.) Roxb.
214 Terminalia chebula Retz.

215 Thakaule*

216 Themeda triandra Forssk

217 Thysanolaena maxima (Roxb.) Kuntze
218 Toona ciliata M. Toem.

219 Trewia nudiflora L.

220 Tnichilia connaroides (Wight & Arn.) Bentv.
221 Trichosanthes cucumerina L.

222 Trifolium repens L.

223 Triticum aestivum L.

224 Typha sp.

225 Unknown (leaf penta)

226 Unknown sp.

227 Urticaceae**

228 Wendlandia exserta (Roxb.) DC

229 Wendlandia puberula DC

230 Woodfordia fruticosa (L.) Kuntz.

231 Xeromphis spinosa (Thunb.) Keay
232 Xylosma longifolium Clos

233 Zingiber sp.

234 Zizyphus incurva Roxb.

235 Zizyphus mauntiana Lam.

Bhalayo
Saal

Kukur Dahine

Debre Lahara

Qdal
Padari

Jamun

Saj
Barro
Harro

Khar

Amliso

Tooni

Bhellar

Ankha Taruwa

Pyuli
Gahu

Tilka

Dhaiyaro
Damphar
Kanda

Dhare Kanda

Hade Bayar

Herb
Fern
Tree
Tree
Shrub
Shrub
Climber
Herb
Herb
Climber
Herb

Herb

Small tree
Tree

Shrub

Tree

Tree

Tree

Tree

Tree

Climber
Grass

Tall Per. Grass
Tree

Tree

Small tree
Herb. climber
Herb

Herb

Shrub

Ev Small Tr
Tree
Shrub

Shrub
Shrub
Herb
Small Tree
Tree

Scrophulariaceae
Pteridaceae
Anacardiaceae
Dipterocarpaceae
Malvaceae
Malvaceae
Liliaceae
Solanaceae
Compositae
Leguminosae
Orchidaceae

?
Caryophyllaceae
Sterculiaceae
Bignoniaceae
Acanthaceae
Myrtaceae
Myrtaceae
Combretaceae
Combretaceae
Combretaceae

Graminae
Gramineae
Meliaceae
Euphorbiaceae
Meliaceae
Cucurbitaceae
Leguminase
Graminae
Typhaceae

Urticaceae

Rubiaceae
Lythraceae

Rubiaceae
Flacourtaceae
Zinziberaceae
Rhamnaceae
Rhamnaceae

Note: *™* Species to be identified; * Local name
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Study on the distribution, habitat and ecology of
Flores Hawk-eagle Spizaetus cirrhatus floris in
Lombok, Sumbawa, Flores, Komodo and Rinca Islands,
Nusa Tenggara, Indonesia

Wahyu Raharjaningtrah? and Zaini RahmanV

ABSTRACT

The Flores Hawk-eagle Spizaetus cirrhatus floris, possibility to bring it into distinct species
(Gjershaug et al. 2003, in prep) is distributed at all part of main islands of Lombok, Sumbawa and Flores,
which Mountain Rinjani in Lombok as the Western and Mountain Lewetobi in Flores as the Eastern part
of distribution of this species. It was also found at satellite islands i.e., Satonda Island (Sumbawa) and
Komodo and Rinca Island (Flores). The Flores Hawk-eagle is dependent on forest area, especially lowland
forest as most of the contacts were happened at Lowland forest. The occupation of the Hawk-eagle to Sub-
montane and Montane forest were only seen at Ruteng area, Flores Island, so this species is the most
suitable to be an indicator of the forest (lowland) existence. The home range size of this species estimated
as 38.5 km? and then all population estimated is 73~75 pairs, and it has been as CRITICAL status
according to the IUCN category. The occurrence of this species has been seriously threatened by human
activities, such as forest encroachment was happened almost in all surveyed sites and hunting and

poaching for trade was not only done by local people also people come from Java and Bali.

1. INTRODUCTION

Nusa Tenggara (Lesser Sunda) Islands are stretch in the most south Wallacea region that are
biodiversity poorly known. Most of the natural researches were done in 18th century to the early 1900’ s
(Monk et al. 1997), and for the first time in 1990’ s several researches on biodiversity were conducted; such
as research in Ruteng by Department of Forestry and LIPI, and research on bird by Bird Life International-
Indonesia Program.

Nusa Tenggara Islands are a group of medium to small islands that extend from Lombok in the west
to the Tanimbar Is. in the east (Coates et al. 1997). Although the topography varied, some types of
landscape related to the distribution of rocks still exist. Nusa Tenggara Islands are a widespread
grasslands and scrub with a low tree density (Timor, Sumba and East Flores) and most of the forest are
semi-deciduous monsoon forest (Coates et al. 1997). After Monk et al. 1997, Nusa Tenggara Islands are
dominated by Mixed Savanna (62% coverage), Lowland rain forest (19%), Limestone forest (10%), Sub-
montane rain forest (5.5%) and coastal forest and tidal, mangrove, montane forest, riparian and ultrabasic
forest are the rest. Unfortunately, there were no forest size calculation which based on field surveys, most
were estimated through satellite images calculation. Only the conservation forest areas have a precise
forest size but most of the protection forest status is not and that's land cover is 10% only.

1) YPAL (Indigenous Nature Conservation Society) J1. Paledang 21, Cibeureum, Bandung 40184 West Java, INDONESA
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Monsoon forest is the most sensitive and vulnerable forest in the tropical forest formation. It is very
easily lost. The natural monsoon forest in Nusa Tenggara has extensively changed into savanna and
grasslands. From generation to generation people burn the forest for hunting and shifting cultivation, and
it become worst with the increasing of people population and the activities of some commercial
development such as agriculture and forestry (Monk et al. 1997). The rain forest is not the most
threatened of the major forest formations. The tropical dry forests (monsoon forest) hold this honor
(Janzen 1988 in Monk et al. 1997).

Study on the hawk-eagles in Nusa Tenggara are very poor, especially the study on certain type of
sub-species. One of research conducted in this sites was done by Bird Life International IP and the study is
pretty general for all kind of birds.

The study on the Flores Hawk-eagle Spizaetus cirrhatus floris as an indicator for the lost of tropical
rain forest that occurs rapidly in most of the sub-species distribution sites (Lombok, Sumbawa, Flores,
Komodo and Rinca) is necessary because: (1) There are not enough data to estimate the situation in the
lowland rain forest in those islands, except a few from Flores Island. (2) Based on habitat and territorial
behavior, Flores Hawk-eagle is compatible for studying the habitat changes. (3) Flores Hawk-eagle is one
of the least studied sub-species among others, because there are not enough research conducted in Nusa
Tenggara and also there are only a few specimen collected in the world's museums, and only the juvenile
known, the adult is still unknown.

(1) Flores Hawk-eagle Spizaetus cirrhatus floris

There are 398species of birds recorded in Nusa Tenggara area and amongst of it 22species are
raptors (Andrew 1992), with the additional record for Grey-faced buzzard Butastur indicus and Crested
serpent-eagle Spilornis cheela bido (Coates et al. 1997). As one of the raptor species, Spizaetus cirrhatus
flores has attracting many raptors researcher, and its status is still the subject of debate since it has
different taxonomy in the color and feather type with other S. cirrhatus in Asia. Genetically, Flores Hawk-
eagle S. c. floris almost similar to the others and it has close relation with S. c. limnaetus, but Gjershaug et
al. (2003, in prep) show the possibility to bring it into distinct species and if it is happen then this bird will
probably be the most threatened raptor in the world.

In general, the color of the feathers of an adult Flores Hawk-eagle is similar to the immature bird of
other sub-species (Amadon 1953). This sub-species has a greatest size among other Spizaetus cirrhatus
sub-species (Ferguson et al. 2001). The upper body is dark brown, white below, including under wing-
coverts (Coates et al. 1997). No crest found, white colored body ended at thigh and black stripes in the
wing tip (Ferguson et al. 2001).

Collar et al. (1994) recommended Spizaetus cirrhatus as vulnerable species according to the [IUCN
category. Distributed in the west part of Nusa Tenggara; Sumbawa, Flores and Paloe (Coates et al. 2000),
Komodo and Rinca (Agista 2000 in Trainor & Lesmana 2000). Uncommon species, inhabits montane
forest, occasionally ranging over the lowlands. Recorded at 400~1,000+ m in Sumbawa and lowlands to
1,700m in Flores (Coates et al. 1997). Rare and uncommonly observed from sea level to 2,100m (Trainor &
Lesmana 2000). Mostly seen in cultivated hills and woodland from sea level to 1,000m (Verhoeye &
Holmes 1998 in Trainor & Lesmana 2000).
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2. METHODS
(1) Identification of Species

The study was conducted to identify the species of Flores Hawk-eagle Spizaetus cirrhatus floris
through literatures study. Field observation was then conducted to ensure the morphological type of the
bird especially the color type and behavior.

Vantage Point Method (Thiollay 1996, Bibby 2000) is used in this survey and conducted at the upper
hills or in the forest edge or in an open area. The selection of the sites was concentrated on the sites that
estimated to have access or great probability of Flores Hawk-eagle presence and it was done to obtain

more description of this sub-species. Study continued by sites sampling that represent any types of forest.

(2) Study period and Selection of Sites

Field observations were done for 3 times i.e.: August~October 2002, December 2002~February 2003
and June~July 2003. The first field observation was not supported by Pro Natura Fund but its data is
compiled and compared to the second and third observations in this report. Two first surveys were
conducted at rainy season while the last survey was conducted at dry season. The conditions of the forest
are different drastically on those 2 seasons.

The first field observation was conducted from August 25th 2002 to October 3rd 2002. Due to the
limitation of time and accessibility, duration of observation was maximized to obtain much more time of
observation. The observation was done for 31days in some sites in Flores. The second survey was done on
December 23~24 of February 2003 at Lombok and Sumbawa islands for 42days and the final survey was
done on June~July 2003 at Lombok, Sumbawa, Komodo and Flores, respectively for 25days. The total of
the observation time was 60%hours in all sites. All observation time were varied from 2 to 10 hours
depending on accessibility, sites area and climate and especially based on the presence of the Hawk-eagle.

Data collected are: species present, types of forest, behavior and other data considering to the
reporting needs such as site altitude, site name, other raptor species present, local name for the Hawk-
eagle etc. The sites were selected by considering its condition and the probability of observing the birds
directly, unless it had a wide range of point of view.

The selected sites were also referring to the presence of conservation area with the assumption that
the forest is still in good condition. The selected sites were Rinjani Mountain National Park (Lombok),
Dora Maria Mt., Tambora Mt., Batulanteh Mt., Ropang Mt. and Satonda Island (Sumbawa Island); Ruteng
Nature Recreation Park, Mbeliling Protection Forest, Sano Nggoang Protection Forest, Ndeki-komba
Protection Forest, Kelimutu National Park, Repok Mountain Protection Forest, Egon Ilimudu Protection

Forest (Flores) and Rinca and Komodo Island in Komodo National Park.

(3) Types of Forest

During the field observation, types of forest were divided based on the altitude as lowlands (0~900m
asl), sub-montane (901~1,500m), and montane (>1,500m) forest (Monk et al. 2000, Trainor et al. 2000).

The forest condition on rainy season is pretty green and extensive. Oppositely on the dry season
most of the trees were fallen its leaves, it was seen buff and very dry, the forest looks green near water

pool or streams only, mostly at the gorges.
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Sumbawa

Map 1 Survey sites at Lombok, Sumbawa and Islands

To estimate the population of Spizaetus cirrhatus floris, the home range of the Hawk-eagle was
counted then it was extrapolated to the size of the forest surveyed.

3. RESULT
(1) Identification of Flores Hawk-eagle

Most of Flores people are Manggarai tribe who mostly recognize any kinds of eagles. They named
Flores Hawk-eagle as Ntangis. They also named a small number of eagles such as Jumburiang for
Bonelli's Eagle Hieraetus fasciatus and Lawang ntangis for Brahminy Kite Haliastur Indus. Throughout
Manggarai, west part of Flores, Flores Hawk-eagle is considered as totem or empo, human ancestor, and
was not persecuted, killed, or captured (Trainor & Lesmana 2000).

In general, Flores Hawk-eagle has white colored feather in all over its body, including head, breast,
and belly to the lower part, and black stripes in the side of the under belly. When perched, the white color
of the bird is conspicuous and seen contrast with the surrounding area as observed in Golo Desat,
Mbeliling Protection Forest and Kolorongo, Kelimutu National Park.

Amadon (1953) stated that the feather color of an adult bird is more like the color of immature bird
of other sub-species which Ferguson (2001) named it as monomorphic. It is very difficult to differ the
species by age since the color of an adult and the juvenile almost look similar. So, to identify the age of the
bird in the field is through its behavior. As seen at Kolorongo village, west side of Kelimutu National

Park, seen one individual of the eagle flapping the wing instabily. Then this eagle flew move from one tree
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Table 1 Important characteristics on identifying Flores Hawk-eagle in the field

Reference

Field Identification

Variation of an Adult
Color

In general, the feather color of an adult bird
is more like the color of immature bird from
other sub-species (Amadon, 1953)

The color of an adult and a juvenile almost look
similar. However the behavior of the adult and
juvenile/immature are different.

Upper parts

Dark brown (Coates, dkk. 2000) Mantle, light
brown on the back (Agista, pers.comm.)

Dark brown on the back, the white vent sometime
appears when flying.

Under parts

White colored body to thigh (Ferguson et al,
2001) White under parts and under wing
coverts (Coates. Dkk.2000) White breast,
belly, and thigh (Agista, Personal Obs.)

White clean feather color on the lower parts, Few
slight black lines on the lower belly which was not
documented before will be a good indicator to
identify of Flores Hawk-eagle.

Head

No crest (Ferguson et al, 2001) Crown
(White upper head) with a thin light brown
iregular spots. Gray forehead, dark gray
beak, white nape, neck, cheek and throat
(Agista, Personal Obs.)

No crest at all.

Wing

Black lines on the tip of the wing (Ferguson
et al, 2001) Longer and narrower wing
(Coates et al .2000) Dark brown primary and
secondary feather (Agista, Personal Obs.)

White under wing with window-like formed from
white bright feather pigment is also good cap to
identify this bird but it need some experiences to
see this. A thin black stripes in the under wing.

Tail

Less conspicuously barred tail (Coates dkk
2000) Dark brown tail with 4 black bands, the
lower band wider than the rest (Agista,
pers.comm.)

As literate, but black band on the tip of tail often
seen cClear.

Some similar species : There are 2 species can be alternate of the Flores Hawk-eagle, they are Short-toed

Eagle Circaetus galicus and Bonelli’ s Eagle Hieraaetus fasciatus. Based on the color patterns, Short-toed

Eagle appears similar to Spizaetus except for the black circle around the Eagles’ neck that easily observed

in the field. The upper parts of the Bonelli’ s Eagle appears similar to Spizaetus, except for the white spot

on the back of an adult Bonelli’ s eagle that sometimes appears in a young Bonelli’ s Eagle as well.
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to another, but when it decided to stay in one tree, the eagle seems little doubt. When it finally perched,
the body position was upside down and while flapping its wing the bird straighten out its position. It
happened repeatedly. After a while, one other bird flew around the area and then they flew together
heading to the other side of the hill. By comparing those 2 eagles we can make assumption that the first
Hawk-eagle is a juvenile and probably still learning how to fly, but it was still not easy to differ those 2
birds since the patterns of the feather color was almost similar.

The team identified the Hawk-eagle also when flying, the under parts appears white from head to
thigh and there is a window-like formed from white bright feather pigment on the under part of the wing.
There is a black contrast line on the tip of the wing and on the tail clearly seen some black band especially
because the contrast white colored tail tip.

(2) Distribution of Flores Hawk-eagle
(O Lombok Island

White and Bruce (1986) stated that the distribution of Flores Hawk-eagle is at Sumbawa and Flores
Is., the distribution of this Hawk-eagle in Lombok was questioned. This survey was ensuring that the
Hawk-eagle is also present at Lombok Island, especially at Rinjani Mountain National Park.

Mount Rinjani straight up from 0~3,300m above sea level, but its forest extent from 300~2,400m asl,
its comprises all forest categories i.e. lowland, sub-montane and montane forest. The survey were done at
2 categories (lowland and sub-montane) because after 2,000m altitude most forest are contains small trees
and open areas, and from 3 sides of the area i.e.: west, east and north. The locations surveyed were Sesoat,
Pusuk, Jeruk Manis (first survey), Senaru, Pidana, Sesoat, Pidana, Jeruk Manis (second survey) and Pusuk,
Senaru, Semabalun, and Pidana (third survey). During the 3 surveys, Flores Hawk-eagle were found at 4
locations i.e. Sesaot, Senaru, Pidana and Pusuk, all at altitude less then 900m asl.

The location where Flores Hawk-eagle present on both rainy and dry seasons is Pidana at 845m asl.
Contact at Sesaot and Senaru only on rainy season and Pusuk on dry season only.

@ Sumbawa and Satonda Islands

28 observational points on 8 sites at Sumbawa were surveyed, the Flores Hawk-eagle were found at
10 observation points on 6 sites, i.e. Kalate and Jalamba (Dora Maria Mt.), Sonae (Tambora Mt.),
Tongoloka and Township (PT Newmont Nusa Tenggara concession area, including in Selalu Legini PF
according to this report), Satonda Island, Marente and Batulanteh (Batulanteh Mt.) and Ropang and Takan
(Ropang Mt.). All contacts were happened at lowland forest areas on 800m asl and below. During 2
surveys conducted at Sumbawa, 4 contacts were happened on rainy season and the rest on dry season.
No single observation points where Flores Hawk-eagle present on both season but at Dora Maria Mt. with
different observational points.

® Flores Island, Komodo and Rinca Is.

28 observational points on 11 sites at Flores, Komodo and Rinca Islands were surveyed, the Flores
Hawk-eagle found at 15 observational points on 7 sites, i.e. Rinca Island, Golodesat, Melo, Nunang
(Mbeliling), Golo Lusang, Carep, Ranaka, Ranamese, Leda (Ruteng), Kisol and Nangarawa (Poco Ndeki),
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Kolorongo (Kelimutu), Blidit (Egon Ilimudu), Lewetobi and Duri (Lewetobi). Contacts with Flores Hawk-
eagle on both rainy and dry seasons were happened at Golodesat, Kisol and Ranamese, while contacts on
rainy season were at Carep, Gololusang, Kolorongo, Leda, Melo, and Puarlolo. And on dry season
contacts were happened at Blidit, Duri, Lewetobi, Moni, and Poco Ranaka. All contacts were mostly at
lowland area, except at Ruteng area were between sub-montane and montane, higher than 1,200m asl.

Lombok Island as the most western area of Wallacean region, previously was overlooked as a
distribution area of Flores Hawk-eagle. Actually by these surveyed we ensure that the most western part
of this Hawk-eagle distribution is Lombok and only at Rinjani National Park as the last forest refugee in
Lombok Island. The presence of this eagle in the main island of Flores was distributed widely from the
west part to the east, however its presence mainly on the west part of Flores where the forest and the
forest cover relatively in good condition and the climate relatively wetter than on the eastern part. The
most western part where Flores Hawk-eagle recorded is Mbeliling Protection Forest area, and the most
eastern distribution of this Hawk-eagle found in Egon Ilimudu Mt. near Larantuka. Trainor & Lesmana
(2000) had recorded this Hawk-eagle in Egon Ilimudu Mt. After that, there were no any contact recorded
eastern of Egon Ilimudu including in some satellite island, as well as our last surveyed proved that this
Hawk-eagle is not extent to the eastern part of Egon Ilimudu.

@ Bali Island

In Bali Island, survey was conducted at 2 main mountains area Mt. Agung and Mt. Seraya on East
Bali Island on 20~21 January 2003. This survey proposed to determine any possibilities overlapping
distribution with the other sub-species of Changeable Hawk-eagle. During this survey in both of 2
mountains areas, there is no record of Spizaetus cirrhatus floris only a record of an individual
S.c.limnaetus a dark morph. In addition, any records of S.c.limnaetus at Bali were confirmed and
supported the other references and field record from the other ornithologist who was visited Bali. This

survey was carried out the present result that distribution of Flores Hawk-eagle is not including the Island
of Bali.

(3) Forest Condition

As stated on the introduction that very difficult to classifying forest conditions at Lesser Sunda, both
western and eastern parts, even its' area sizes. Because of these reason, we selected the sites are visited
based on the information we can compile and collect from Forestry Department which are cited on few
references and most are conservation areas such as National Park (NP), Natural Reserve (NR), Nature
Recreation Park (NRP), and also Protection Forest (PF), however protection forest is managed by Dinas
Kehutanan Propinsi (Province Forest Body) which is separate from Directorate General of PHPA (Forest
Protection and Nature Conservation). According to the Indonesian forestry law, protection forest can be
changed to other land-use if local province government sees it less valuable for their local original assets.

We classified simply the forest type into Lowland, Sub-montane and Montane forest by the reason of
ease to the data analysis, although there is another forest classification such as Ultrabasic, Limestone,
Riparian forest etc., but the first classification is straight forward with the purpose of this survey.
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(4) Distribution of Flores Hawk-eagle based on Forest Types
@® According to the altitude
A) Lombok Island

Rinjani Mountain National Park is the last forest refuge in Lombok, however it comprises 3 type of
forest i.e.: Lowland, Sub-montane and Montane forest. The Flores Hawk-eagle were found at lowland
forest only which is distributed at 0~900m above sea level 4 individual were found from 3 surveys

conducted.

©
e
2
2 5
B 4
- 3 & Hawi-eagle
I % presence
£o
2 - 5. - &8
c o [
G2 o8 g
8 ESQ E
a £2 '
2 3
n
Forest type
Fig 1 Flores Hawk-eagle Presence at Lombox Island
]
=
2
>
3
b B Hawk-eagle
o presence
o
9
& S 2 s
= £
2 E = L O
8 2 283 g
ER: E2w = A
o = L S
- ®»
Forest type

Fig 2 Flores Hawk-eagle Presence at Sumbawa Island

B) Sumbawa and Satonda Islands

From 10 observation points of 6 sites the Flores Hawk-eagle found, all at lowland forest, actually all
the sites visited were lowland forest as almost Sumbawa forest are lowland forest. 14 Hawk-eagles were
found from 2 surveys conducted at Sumbawa Island and 1 individual was found at Satonda Island at
January 2003.
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C) Flores, Komodo and Rinca Islands

A bit different with the western islands, the Flores Hawk-eagle found at Flores were much more
variable on forest type, it found not only at lowland forest but also at Sub-montane and Montane forests,
however lowland was the most Hawk-eagle found with 15 individual, Sub-montane 6 individual and
Montane 2 individual only. All sub-montane and montane individual found were at Ruteng areas, within
and outside the Ruteng Nature Recreation Park.
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Fig 3 Flores Hawk-eagle Presence at Fiores, Rinca and Komodo Island

@ According to the Season

Although the influence of the season at tropical region is not as strong as at temperate region,
however in the last decade the season especially dry season was quite influencing to the tropical
environment. On the other hand, theoretically, when studying a species or environment it is better if
conducted for both seasons, rain and dry.

Contact with Flores Hawk-eagle at Lombok and Sumbawa Islands were mostly happened at dry
season comparing at rainy season, with comparison of 4 to 1 at Lombok Island, 17 to 9 at Sumbawa,
however oppositely happened at Flores with comparison of 16 to 24.

As explained before that the eastern part of Nusa Tenggara is dryer than the western part, so the
extensive wet forests of Lombok and Sumbawa were smaller in sizes at the dry season so the Hawk-eagle
were concentrated and more easier to contacted at that time, but oppositely to Flores, the rainy season
made the Hawk-eagle more conspicuous because rainy season seems forced them to showed up for
territorial occupation. However, the first survey conducted at Flores actually at the end of dry season
when they just hatched the eaglet.
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(5) The Ecological and Conservation Aspects of Flores Hawk-eagle
@ Population estimation

The population of a species is not easy to counted, especially by the direct method, so some
approach were described to estimate the population of species, one of the approach is home range or
territorial approach which is based on the home range of a pair within a certain area. Although there is
variation within a different sites but extrapolation is allowed to genoralise 1 species home range, the
counting was done at Ruteng Nature Recreation Park on August 2002.

Started from Golo Lusang Mt. in the west to Poco Ranaka Mt. in the distance of 10km, the survey
team found 3 different pair of Flores Hawk-eagle. The farthest distance of 1 of these 3 mates was around
7km. If this distance is predicted as the Hawk-eagle diameter of its home range and the home range is
(usually) in circular shape, then we can predict that the home range of this raptor is around 38.5 km?,
derived from 7 (1/2 d)? (Gjershaugh et al. 2003, in prep). So, if the forest areas surveyed are known
(Table 2) we can then estimate the population of the Hawk-eagle at every island forests surveyed are:
Lombok = 10 pairs; Sumbawa = 38 pairs and Flores = 27 pairs.

Gjershaugh et al. (2003, in prep.) and Thiollay (2003, pers. comm.) are pretty sure that the Flores
Hawk-eagle which is put as a sub species of Spizaetus cirrhatus as a distinct species even by its
morphology so with the population estimation above, means that the species with has a critical status

according to the IUCN category of population is the most threatened raptor in the world.

@ Threats

Most currently identified threats to raptors are related to habitat destruction. Other classical threats
including poaching, trade or pesticide are of local occurrence and it is often not significant (Thiollay 1999).
In Nusa Tenggara Islands, forest clearance for timber, agriculture and cultivation area are high especially
at Sumbawa and Flores Islands (personal observation). Approved by the frequent contacts of the team
with trucks full of logs from the forest areas and forest clearance by fires. Forest fragmentation caused by
logging leads to the formation of small separated patches of forest.

A) Forest encroachment

Forest encroachment happened almost in all surveyed sites, mainly at forest boundaries that people
used for cultivation. Forest damaged had also accelerated by shifting cultivation. People, usually, growing
their crops on the dry forest of lowland area, they selected such area for their easiness on managing their
garden. The forest were slashed and burnt at the end of the dry season before they changed it into cultivation
area in wet season. If they thought that the area was no longer fertile, they moved to another area.

B) Hunting

People hunted birds including raptors for local trade, as occurred in Ilimudu, they also shipped it to
Bali. 2 stuffed birds were also sold in Ruteng (Trainor & Lesmana 2000). We found Spizaetus cirrhatus
floris wing hanging on the house wall in Melo village, it was captured and killed 2 weeks before we
arrived because they found it hunting for chicken. The Flores Hawk-eagle was also found at Lombok
local bird market for sale, according to the bird seller, the Hawk-eagle origin was from Sumbawa.
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Table 2. The size and types of forest surveyed

Forest type
Location (s;;z:) Obs.point  |Altitude {m}| Lowland | Sub-montane jmontane {up
{0-800) | (9001500} to 1500)
Rinjani 400  [Sesoat 420 1
Pusuk 300 1
Jeruk Manis 800 1
Senaru 1100 3
Pidana 780 1
Semabalun 800 1
Batu lanteh 380 (Pelifa 215 1
Marente 600 1
Utan 320 1
Batulanteh 800 1
Ropang Ranan 715 L
Labangkar 725 1
Ropang 800 1
Takan 730 1
Tambora 00 KMI8 515 1
Sumber Urip 500 1
Pancasila 545 1
Mada oi 50 1
O penihi 160 3
Sonag 180 1
Dora maria Jalamba 800 1
Kalate 760 1
Sambuy 790 1
Satonda 40 [Satonda 50 1
Selglu Legini {750 1GPS 14 <500
5G7
Brang nangka
Concentralor
Tongoloka
Township
Chrusher
SG1
Subtotal 1470
Mbeliing 184.2 |Colo desat 790 1
Puariolo 900 1
Melo BOO 3
Nara C 780 1
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Forest type
Location ?Jg Obs.point  |Altitude (m}| {owland | Submontane {montane (up
' {0-800) {800-1500) to 1500}
Sanongoang 50 {Nunang 800 1
Ruteng 322 {Golo lusang 1690 1
Carep 1310 1
Rana mass 1200 1
Tenda 1300 1
Leda 1330 i
Pongiao 978 1
Ranaka 1600 1
Repok 150  {Desu 870 1
PocoNdeki 123 [Kisol 190 1
Muting 100 1
INangarawa 50 1
lrenis 80 fﬁena 995 1
Kelmuty |50 [Kolorongo 790 1
IWoloara 800 1
IPuncak 1560 1
Egon Inimudu 1150 Blidit 340 1
Lewstobi 42  {Lewetobi 210 1
Duri 300 1
Komodo NP 11733 [Rinca 50 1
Komodo 120 1)
Sublotal 1051 {

The reason for hunting the birds was because it attacks cattle and most of them did it for hobby.
Hunting was not only done by local people, mostly the outsider who was also took part in hunting the
birds for trade come from Java and Bali.

4. CONCLUSION

Lowland forest are dominating the Sumbawa and Flores forests, surprisingly Sumbawa forest is
quite extensive from western to the eastern part, but mostly at the southern part of the island, except
Mount Tambora area. The submontane and montane forest are limited to Rinjani Mountain National Park
(Lombok), Ruteng area and Kelimutu Mountain National Park (Flores). Monk et al. (1998), stated that
62% of Nusa Tenggara forest type is Mixed Savanna, but by the field surveys that type of the forest are
showed clearly at the dry season and mostly at lowland area which much more dry than the upper
altitude area.

Flores Hawk-eagle is distributed evenly at all part of the islands from west to the east, although

there were no contacted at several observation points in between. They were found from Mount Rinjani
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National Park of Lombok Island to Mount Egon Ilimudu Protection Forest at Larantuka, Flores. It was
also found at a couple of satellite islands i.e., Satonda Island (Sumbawa) and Rinca Island (Flores). The
home range of the Hawk-eagle is estimated as wide as 38.5 km? and then the population was extrapolated
with the result is Lombok island (10pairs), Sumbawa (38pairs) and Flores (27pairs). With that population
Flores Hawk-eagle has a CRITICAL status according to the [UCN category.

Naturally, Flores Hawk-eagle is dependant on forest area, especially lowland forest as most of the
contacts were happened at Lowland forest including on Lombok. The occupations of the Hawk-eagle to
sub-montane and montane forest were only seen at Ruteng area, Flores Island. Although there are other
raptor species, Rufous Billied Eagle Hieraaetus kienerii and Bonelli’s Eagle Hieraaetus fasciatus, are
occupied the lowland forest, but because of Flores Hawk-eagle confined area status so this Hawk-eagle is
the most suitable to be an indicator of the forest (lowland) existence. On the other hand, the population
fluctuation on the rainy and dry season, where the forest changed drastically, also showed that this raptor
is also good indicator of habitat change.

The occurrence of Spizaetus cirrhatus floris has been seriously threatened by human activities, such
as forest clearance for timber, vasting shifting cultivation and mine concession (at Sumbawa), unfair
agricultural system, and hunting practice by local people because the raptor is known as predator to their
chicken. When the bird is declared as the distinct species and as consequences to be the most endangered
raptor in the world, it will be the most wanted raptor by the collectors as happened to Javan Hawk-eagle.

The study was conducted at rain and dry season, however according to the limited fund, caused to
the team limited field survey accommodation. The limited time survey causing to the limited data
collected especially to the ecological data including its behavior. As the most endangered raptor in the
world, poor knowledge of this raptor is handycapped and will be regrettable in the future due to the
habitat change in Nusa Tenggara area.

The distribution of the Flores Hawk-eagle is found generally, but due to the data compilation and as
indicator of lowland forest, it is extremely needed to know the detail distribution to achieve Nusa
Tenggara forest management.

Forest status is very important tool to protect the forest itself including habitat to preserve for Flores
Hawk-eagle. Protection forest is not ensuring the above statement because it still can change into other
land uses if the local government considers them more valuable for local original assets. Considering that
only 10% of Nusa Tenggara land are conservation area, so the need to its adding is essential, both in
conservation issues as well as social issues if we agree that forest is the people life's resources.

In a cliché way, law enforcement on environmental issues, have to be enforced which will be need
much more efforts than others.
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Monitoring butterflies in Shimentai National Natural Reserve

Min Wang?, Osamu Yata?, Xiaoling Fan? and Mingyi TianV

ABSTRACT

Monitoring of butterflies by means of transect recording method was conducted from Oct. 1, 2002 to
Sep. 30, 2003 in Shimentai Nature Reserve (E113°01 11" ~113°46'22", N24°17°49" ~24"31"02", 82,260km?),
Guangdong Province under the support from PRO NATURA FUND.

A total of 5,237 individuals belonging to 162 species of 11 families were confirmed during the
period. The number of species represents 45.5% of the total species thus far recorded in the reserve (356
ssp.) from the previous survey (“A survey on biodiversity and conservation of butterflies in Shimentai
Provincial Natural Reserve”; Oct. 1, 2001 to Sep. 30, 2002) . In addition, 8 species were recorded for the
first time to the reserve, i.e., (Athyma zeroca, Nymphalidae; Lethe mekara, Mycalesis panthaka,
Ypthima multistriata, Y. tappana, Satyridae; Tagiades menaka, Celaenorrhinus sp., Pithaura marsena,
P. stramineipennis, Hesperiidae).

Considering the habitat preference of butterflies, the families Lycaenidae and Hesperiidae tended to
contain more species with narrower preference and thus more sensitive to the environmental disturbance
than the families Papilionidae, Pieridae and Danaidae.

The above results suggest that, for butterfly conservation, monitoring works in the reserve should be

continued in order to accumulate data based on accurate identification over a long period of time.

1. INTRODUCTION

Butterflies, the best known group of insects, are sensitive to environmental changes and can serve as
valuable bio-indicator supplying indispensable information on the state and evolution of the environment.

Monitoring butterflies as a successful scheme dates back to 1970’s in UK (Pollard & Yates 1993, etc.).
This method has quickly spread to other countries due to its simplicity and effectiveness and is now
widely conducted in many countries such as Britain and Japan.

During our last project of PRO NATURA FUND 2001, we got basic data on species diversity of
butterflies in Shimentai Nature Reserve. So the present project aims to monitor butterflies at selected
places for their conservation. Such an activity has never been conducted in S. China and will contribute
greatly to the spreading of popular science.

2. STUDY SITES AND METHODS
(1) Study Site (Fig. 1): )
Considering the accommodation for transportation of recorders, the Shimentai Substation was

selected as monitoring site in the reserve. The surrounding areas have been developed for ecological tours

1) Laboratory of Insect Ecology, South China Agricultural University
2) Laboratory of Biosystematics and Biodiversity, Faculty of Social and Cultural Studies, Kyushu
University
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with "Stone Gate", as sightseeing spot. The transect route starts from Shimentai Substation and runs

northwestwardly about 12km along a path leading to Shimentai Village. Although the width of the route

varies from about 1m in shady places to 8~10m in some open spaces, it measures 3~5m in most parts,
which is suitable for monitoring butterflies.

The transect route was divided into 5 sections according to vegetations, open spaces, nectar flowers
and habitats.

Section A: Starts from the Shimentai Substation and runs along a small sub-path leading to the summit of
a mountain in the west. There are open places around the substation, with streaks and
cultivated fields. This section is rather steep at the entrance of the route, passes by some
coniferous plantations and enters a secondary forest.

Section B: Starts from the sub path and, after passing through secondary forests, a small part of
coniferous tree mixed with bamboos and a stream with broad open spaces, ends at about
200m northward of the stream. This section is almost completely within a secondary forest
apart from a conifer-bamboo region and the open spaces along the stream are good habitats
for butterflies.

Section C: Starts from the end of section B and, after passing by secondary forest with some parts of
naked slope of stone where the surface of the stone is wetted by very small springs, ends
before a curved angle.

Section D: Starts from about 200m before the curved angle, passes along a secondary forest, and ends at a

Shimeetat Villags

g

Fig.1 Monitoring site in Shimentai Nature Reserve with the route (12km) divided into A, B, C, D and E
sections (2~2.5km each).
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small hill. This section is complicated in habitats with some grassland.

Section E: Starts from a small hill, passes downwardly by a secondary forest and some vegetable fields
and reaches at Shimentai Village and its vicinity. This section is the most open places within
the core area of the reserve, and cultivated lands mainly for vegetables are rather fragmentary.
The Village is small with about 20 families there. There is a broader river passing by the
village.

(2) Methodology
(D Monitoring tools

Monitoring paper sheet (recording form), insect net, watch, ballpoint pen or pencil, thermometer,
camera, field glasses, pictorial guidebook for butterflies, etc.

@ Frequency of monitoring

At least 2 successful recordings per month were planned during the project period. For the autumn
and winter season, this plan was easy to be accomplished since the weather condition is rather good. In
the spring and summer, 3~4 tries per month were needed to meet the requirement because of rainy and
heavily cloudy weather. The number of butterflies obtained from 2 successful monitoring is added

together to obtain the number per month for each species.

® Butterflies monitoring, collecting and identification
The method used in our monitoring is "transect recording” (Fig. 2), a method widely conducted in
European countries and Japan. A monitoring walk was done between 9:00 AM and 3:00 PM.

A recording table of butterflies probably seen along the monitoring route was compiled in advance.

-
vy~
V¥
-

Fig. 2 Transect recording (after Yata 1996).
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At the beginning of monitoring, the temperature and weather condition (windy, sunshine or cloudy) were
recorded. The recorders, walking along the route at a steady pace, counted all the species seen within the
width and height of about 5m and within a range about 5m ahead of the recorders.

Due to the long distance of the route, recorders of 2 groups were started simultaneously from the
both ends, and met together at section C.

Unlike the situation in England, butterflies in Shimentai were not easy to be identified during the
recording time except for some large and common species. So the recorders always had to catch
butterflies for confirmation. Some species were released after identification, but some others, particularly
those of the families Lycaenidae and Hesperiidae, that couldn't be identified in the field, were taken back
to the laboratory.

Identification of butterflies was mainly based on Chou (1994, 1998), Osada et al. (1999), Gu &
Chen(1997), Wang & Fan (2002), and D’Abrera (1982~1986).

3. RESULTS AND DISCUSSION
(1) Butterflies Number (Fig. 3)

During our survey, 5,237 individuals of butterflies were confirmed. About 200 individuals mainly in
the families Lycaenidae and Hesperiidae could not be identified, however, because they were flying high
in the sky.

At the family level, the recorded numbers of butterflies are as follows: Papilionidae (971), Pieridae
(1,087), Danaidae (392), Amathusiidae (81), Satyridae (855), Nymphalidae (971), Acraeidae (18),
Libytheidae (27), Riodinidae (103), Lycaenidae (367), Hesperiidae (365).

These data are presented in Fig. 3. It is seen from the Fig. 3 that 4 families are predominant: Pieridae,

Papilionidae, Nymphalidae and Satyridae account for nearly 75% of the total number of individuals. This
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Fig. 3 The total number of butterflies recorded at family level at
Shimentai Substation.

— 196 —



is because these families contain many common and popular species.

Considering the number of butterflies by section of the monitoring route (Fig. 4), Section E ranked
first (1,663), followed by Section A (1,238), Section D (882), Section B (749) and Section C (705). It is
suggested that Section A and Section B, rather open and disturbed by human activities, are more suitable
for larger and commoner species.

The seasonal occurrence of abundance of butterflies is quite apparent, with the highest number of
butterflies recorded in May (838), followed by June (744), July (701), with the lowest in January (90) (refers
to Fig. 5). Due to the recording area located in subtropical region, most of the butterflies occur almost all
the year apart from the winter season. So, there are no distinct generation divisions as those in temperate
regions, such as in Britain. Except for December to February, butterflies are abundant in number,

particularly in the spring and summer seasons.
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Fig. 4 The number of individuals (abundance) recorded by section at

Shimentai Substation.
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Fig. 5 Monthly fluctuation in the number of individuals (abundance)
recorded at Shimentai Substation.
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(2) Butterflies Species

During the monitoring period, 162 species in total of butterflies belonging to 11 families were
identified. This figure represents 45.5% of the total species that we recorded in the Reserve in PRO
NATURA FUND 2001 (356 spp.). In addition, 8 species were newly recorded from the reserve, i.e.,
Athyma zeroca, Lethe mekara, Mycalesis panthaka, Ypthima multistriata, Y. tappana, Celaenorrhinus
sp. (Fig. 6, A), Tagiades menaka, Pithaura marsena, P. stramineipennis (Fig. 6, B). 31 species are the first
records for Shimentai Substation. The differences in species number between 2001 and 2002 in the site are
summarized in Table 1.

Table 1 The number of species recorded in 2001 and 2002 in Shimentai Substation.

Fam. | Papilion- | Pier- | Dana- | Amathusi- | Satyr- | Nymphal- | Acrae- | Libythe- | Riodin- | Lycaen- | Hesperi-
y idae idae idae idae idae idae idae idae idae idae idae
2001 22 15 9 4 15 31 1 1 3 17 13
2002 21 16 8 3 19 36 1 1 6 22 29

Note Data on 2001 (2001. 10~2002. 09) is from Wang, et al.(2003)

Table 1 show that new records of species were added to the families Hesperiide (16), Lycaenidae
(22), Nymphalidae (5), Satyridae (4), Riodinidae (3) and Pieridae (1). In contrast, the 3 species in the
families Papilionidae, Danaidae and Amathusiidae recorded in 2001 were not confirmed in 2002.

The butterfly species were most rich in Section B (150 spp.), followed by Section D (148 ssp.), C (140
ssp.), E (124 ssp.) and by section A (118 ssp.) (Fig.7).

Comparing between Fig. 4 and Fig. 7, it is found that the number of individual and that of species at
each section are not correlated in proportion. The number of individuals is rather few in Sections B, C and
D (Fig. 4), while the species numbers in these sections are much higher (Fig. 7). This is largely due to the
environmental differences at each section. Sections A and E are actively used by agriculture, and there
were living wastes of human and animals which can be food resources of butterflies, as well as some
cultivated food plants of larvae. Sections B, C and D are located within the natural forests with well

Fig. 6 2 skippers of the 8 newly recorded butterflies in 2002 from Shimentai Natural Reserve.
A : Celaenorrhinus sp. B : Pithaura stramineipennis
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preserved habitats, and only some forest-living butterflies occur there, such as members of Lycaenidae
and Hesperiidae.

Concerning the seasonal occurrence, butterfly species are most rich from April to August; the largest
number was recorded in May, while the smallest one in January (Fig. 8). This correlated with seasonal
changes: there were many butterflies in the spring season when many plants were in blossom and new

buds and leaves appeared.

(3) Rarity or Abundance of Butterflies
The 58 species of butterflies existing in UK are divided into common and rare species according to
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Fig.7 The number of species recorded by section at Shimentai
Substation.
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Fig. 8 Monthly fluctuation in the number of species recorded at
Shimentai Substation.
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the monitoring result since 1970's. However, such a division is rather difficult for butterflies in Shimentai
due to diversified habitats and the large number of butterfly species. Here, we tentatively classify the
butterflies into 5 categories according to the numbers of individuals counted during the monitoring
period, e.g., Sporadic: 1~10; Rare: 11~30; Common: 31~50; Very common: 51~100; Dominant: more than
100 individuals (Table 2).

It seems that most species of butterflies belong to rare, common and dominant categories, with
sporadic one includes mainly species of the families Lycaenidae and Hesperiidae, while wide spread

species belong to Pieridae, Papilionidae, Danaidae and Satyridae.

Table 2 Rarity or abundance of butterfly species in Shimentai Substation.
Sporadic: 1~10; Rare: 11~30; Common: 31~50; Very common: 51~100; Dominant: 100>

Famﬁii::wgl Sporadic | Rare | Common coj:gon Dominant Total
Papilionidae 3 6 4 7 1 21
Pieridae o 6 6 3 16
Danaidae 2 2 3 1 8
Amathusiidae 2 1 3
 Satyridae 1 6 4 7 1 19
Nymphalidae 3 20 9 4 36
Acracidae 1 1
Libytheidae | 1 1
Riodinidae 4 2 6
Lycaenidae 10 8 3 1 22
Hesperiidae 15 13 1 29
Total 36 60 32 28 6 162
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(4) Factors Affecting Monitoring Results

There are many factors affecting butterflies activities. It seems that one of the most important factors
affecting butterfly flight is weather, particularly the temperature.

In general, butterflies do not fly in very cool weather, regardless of sunshine. This is particularly
prominent in the family of Papilionidae. However, a very small number of species in the families Pieridae,
Satyridae and Lycaenidae can be recorded at low temperature (10°C) in winter. Another important factor
is the sunshine, since many butterflies prefer sunny places in forests; excessive sunshine will make
butterflies hide under the shade of leaves or rest on the water site.

Rainfall also affects flight of butterflies; very small rain with semi-fine sky seems to be suitable for
flight, but butterflies stop their flight in heavy rain with dark sky.

Wind hardly affected the flight of butterflies in the study site except for extremely strong wind
which was rarely encountered.

Other factors affecting butterfly counts include food resources of adults and larvae such as nectar
flowers and sap, water site such as stream or small pond and hill or open spaces in the forests. As a
general rule, sections or route with more diversified habitats will support much more butterflies species in
it.

(5) Suggestions for Butterfly Monitoring in Subtropical Region

Monitoring of butterflies is a long-term scheme which can provide unique information as clearly
shown by British Butterfly Monitoring Scheme. It is also indicated that a large scale monitoring including
many sites at different regions can supply valuable data for comparative study.

In order to promote butterfly monitoring and to improve their conservation in subtropical regions, a
kind of school class is needed to train and qualify volunteer recorders who will conduct monitoring at
natural reserves, countryside and cities.

As for Shimentai, we will continue the monitoring in collaboration with the staffs of the reserve to
gather the data for long term use in S. China.
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