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ABSTRACT. Diversity of butterfly communities of
a tropical rain forest of Van Ban Nature Reserve in
North Vietnam was studied in different habitat types
(natural forests, stream sides in the forest, and grassy
areas) at low (400500 m a.s.l.) and high altitudes (800
900 m a.s.l.) in March and April 2005. A total of 1,115
individuals from 170 butterfly species were recorded.
The stream sides have the greatest, while the grassy
areas the lowest, species and individual numbers. Low
elevations yield more species and individuals than higher ones. Similarity of the species composition of butterfly communities is greater between similar habitats
(natural forests at low and high altitudes, stream sides at
low and high altitudes, and grassy areas at low and high
altitudes). The habitat appears to be the main factor to
affect the similarity of species composition between
areas. Stream sides in forests play an important role in
conserving the high species richness and the abundance
of butterfly communities.
ÐÅÇÞÌÅ. Ðàçíîîáðàçèå ñîîáùåñòâ äíåâíûõ áàáî÷åê äîæäåâîãî òðîïè÷åñêîãî ëåñà â çàïîâåäíèêå
Âàí-Áàí â Ñåâåðíîì Âüåòíàìå èçó÷àëè â ðàçíûõ òèïàõ áèîòîïîâ (åñòåñòâåííûé ëåñ, áåðåã ðåêè è ëóã)
íèçêî (400500 ì í.ó.ì.) è âûñîêî â ãîðàõ (800900 ì
í.ó.ì.) â ìàðòåàïðåëå 2005 ã. Âñåãî ñîáðàíî 1115
ýêçåìïëÿðîâ áàáî÷åê 170 âèäîâ. Íàèáîëüøåå ðàçíîîáðàçèå âèäîâ è îáèëèå îòìå÷åíû ïî áåðåãàì ðåê, à
ñàìûå íèçêèå  íà ëóãàõ. Äëÿ íèçêîãîðèé îòìå÷åí
ìàêñèìóì êàê âèäîâîãî, òàê è ÷èñëåííîãî îáèëèÿ.
Ñõîäñòâî âèäîâîãî ñîñòàâà ñîîáùåñòâ áàáî÷åê âûøå
â îäíîòèïíûõ áèîòîïàõ (åñòåñòâåííûå ëåñà, áåðåãà
ðåê, à òàêæå ëóãà â íèçêîãðüå è âûñîêîãîðüå, ñîîòâåòñòâåííî). Áèîòîï îêàçûâàåòñÿ ãëàâíûì ôàêòîðîì,
âëèÿþùèì íà ñõîäñòâî âèäîâîãî ñîñòàâà ìåæäó òåððèòîðèÿìè. Áåðåãà ðåê â ëåñó èãðàþò âàæíóþ ðîëü â
ñîõðàíåíèè áîëüøîãî âèäîâîãî áîãàòñòâà è îáèëèÿ
ñîîáùåñòâ áàáî÷åê.

Introduction
Tropical forests are long known to contain great
biodiversity levels, with insects playing important roles
in forest ecosystems. Butterflies as well as other insects
are distributed differently in different habitat types.
Their diversity mainly depends on
vegetation. In general, insect diversity is the highest
in habitats with the highest plant diversity, being the
lowest in grassy and open areas [DeVries, 1992]. Different insect groups show different diversity trends.
Some groups such as beetles and moths have high
diversity levels in natural forests, but lower ones in
secondary forests [Morse et al., 1988; Barlow & Woiwod, 1989]. In contrast, butterflies tend to show low
diversity levels in natural forests, but higher ones in
disturbed forests [Brown, 1991; Blair & Launer, 1997;
Schulze et al., 2004; Fermon et al., 2005; Bobo et al.,
2006]. Further studies yield that the numbers of butterfly species and individuals are higher in secondary and
regenerating forests, again lower in natural forests
[Spitzer et al., 1993; Vu & Yuan, 2003], being the
highest at forest edges and the lowest in agricultural
lands [Vu, 2009].
There are plenty of streams in tropical forest. Open
habitats in forest support more butterfly species than the
forest canopy does [Hill et al., 2001]. Stream sides with
open spaces may have more butterfly species and individuals than the natural closed forest, because many
butterflies visit and take water and nutrients from sand
and rocks along stream sides in forests.
The diversity of butterfly communities has been
studied in different habitat types in different parts of the
world. However, there have been few studies on the
diversity of butterfly communities along stream sides in
tropical forest. These habitats may play important roles
in conserving a portion of tropical biodiversity, of which
insects are a major part. Yet little data are available.
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Forest edges with more exposure to the open also show
the greatest diversity of butterflies [Vu, 2009]. Gaps in
forest sustain higher diversity levels of butterflies than
closed forest areas do [Spitzer et al., 1997]. Stream
sides with more open spaces could therefore be expected to support higher diversity levels of butterflies.
The present study suggests that stream sides in tropical forest may have more butterflies, both their abundance and species diversity, than natural forests and
grassy areas do. Both shrub and grassy habitats are
already known to maintain higher levels of butterfly
diversity than both natural forest and agricultural lands
[Vu, 2009]. But what is the situation concerning the
diversity of butterfly communities in grassy areas alone?
Our hypothesis is that grassy habitats support a lower
level of butterfly diversity than the natural forest does.

Materials and methods
Research site
Research was carried out in Nam Xay commune of
the Van Ban Nature Reserve, Van Ban District, Lao Cai
Province, Vietnam (21°58N, 104°02E) from March
15 to April 14, 2005. The study area is located on a
mountain, with elevations ranging from 400 to more
than 2,000 m a.s.l.
Six different 500-m transects were set up in different
habitat types and at two different altitudes, covering
natural closed forests, stream sides in the forest, and
grassy areas, one each at low altitudes of 400500 m
and at high altitudes at 800900 m a.s.l. The habitats are
as following:
Natural forests at the lower (NFl) and higher altitudes (NFh), with forest canopy reaching the heights of
up to 30 m and 25 m, respectively. The vegetation cover
is over 70%, consisting of natural forests with some
small natural gaps, characterized by the presence of
trees of various families in the climax forests. The major
plant species are in the families of Lauraceae, Fagaceae,
Theaceae, Magnoliaceae, Ericaceae, Myrtaceae, Rubiaceae and some others.
Stream sides at the lower (SSl) and higher altitudes
(SSh), situated along a local stream 1015 m wide. The
vegetation is broad leaf evergreen plants, the canopy
height up to 25 m. The main plant species are in the
families Lauraceae, Fagaceae, Magnoniaceae, Theaceae, Rubiaceae, with shrubs and grasses spread along
stream sides. The forest canopy along them is 30%.

Grassy areas at the lower (GRl) and higher altitudes
(GRh), characterized by the presence of grasses and
some small shrubs. The main species are in the families
Poaceae, Melastomaceae, and some others.
Sampling methods
Butterflies were counted to assess the species richness and abundance in habitats to reveal both the presence and abundance of butterfly species in different
habitat types at different altitudes. The transect count
method was used to record butterflies. A number of
butterflies were collected on different sites beyond the
transects using butterfly hand nets for identification.
The transect work was performed between 8:00 a.m.
to 4:00 p.m. on fine days. To cover each 500-m transect,
it took about 4050 minutes. The sampling times for
each transect were altered from day to day to reduce the
effect of different times of the day on the data recorded.
Each transect was repeated in 25 counts. This method
was applied in some of the previous studies on the
butterflies of tropical forests in Vietnam [Spitzer et al.,
1997; Vu, 2007, 2009].
Data analysis
The diversity of butterfly communities and the similarity of species composition between different habitat
types were calculated using Cluster Analysis [Primer,
2001]. Butterfly diversity was measured with the use of
the following indices: species number, individuals, species richness index (d), evenness index J, and diversity
index H. The identification of butterflies follows Chou
[1994], Osada et al. [1999], DAbrera [19821986],
Monastyrskii [2005].

Results
A total of 170 species were recorded during the
study period. The species list and their abundance are
presented in Table 1. There are two species listed in the
Red List of Vietnam: Troides aeacus and Byasa crassipes [Ministry of Science and Technology, 2007]. The
former species is also listed in CITES [New & Collins,
1991]. Most of the species yielded 15 individuals in all
of the habitats (112 species, 66% of all species); the
species represented by more than 10 individuals are 8
(16.5% of all species). The most abundant species is
Zemeros flegyas (11.5% of all individuals), followed by
Delias belladonna (6%).

Table 1. Species list of the butterflies and their abundance in the Van Ban Nature Reserve in March and April 2005.
Òàáëèöà 1. Âèäîâîé ñïèñîê áàáî÷åê è èõ ÷èñëåííîñòü â çàïîâåäíèêå Âàí-Áàí â ìàðòåàïðåëå 2005 ã.
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NOTE: NFl/NFh  Natural forest at low/high altitude; SBl/SSh  stream sides in forest at low/high altitude; GRl/GRh  grassy areas
at low/high altitude.
ÏÐÈÌÅ×ÀÍÈÅ: NFl/NFh  åñòåñòâåííûå ëåñà â íèçêî/âûñîêîãîðüå; SBl/SSh  áåðåãà ðåê â íèçêî/âûñîêîãîðüå; GRl/
GRh  ëóãà â íèçêî/âûñîêîãîðüå.

The diversity of butterfly communities per habitat is
presented in Table 2. Stream sides appear to support the
greatest number of species and individuals: 97 species
and 342 individuals, and 68 species and 223 individuals
at the lower and higher altitudes, respectively. The most
abundant species along the stream sides are D. belladonna, Z. flegyas, Ochlodes siva, Thoressa gupta, Callerebia narasingha, Polyura narcaea, P. dolon, P. eudamippus, Celastrina argiolus, Curetis bulis, and Papilio bootes.
They make 50% of all individuals recorded in stream side
habitats at both altitudes compared.
Grassy habitats show the least species and individual
numbers: 39 species and 122 individuals, and 39 species
and 104 individuals at the lower and higher altitudes,
respectively. The most abundant species in these habitats
are Z. flegyas, Pieris canidia, Ypthima baldus, and Argyreus hyperbius. They make 53% of all individuals recorded in the grassy habitats at both altitudes compared.
Natural forests yield more species and individual
numbers than the grass habitats: 71 species and 165

individuals, and 68 species and 159 individuals at the
lower and higher altitudes, respectively. The most abundant species of the natural forest habitats are Z. flegyas,
Mycalesis misenus, M. anaxias, Lethe naga and Neope
muirrheadi. They compose 46% of all individuals recorded in the natural forest habitats at both altitudes
compared.
The abundance index of butterfly communities is the
highest along stream sides at both altitudes: 16.45 and
13.32, respectively. Grassy habitats have the least abundance index. The highest evenness index of butterfly
communities is in natural forests, while the lowest evenness indices are in grassy habitats. The diversity indices
of butterfly communities both along stream sides and in
natural forests are similar: 3.91 and 3.93 in natural
forest at the lower and higher altitudes, versus 3.95 and
3.68 along stream sides at the lower and higher altitudes, respectively.
The habitats at the lower elevations yield more
species and individuals than those at the higher altitude,
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Habitats

Species number

Individuals

Species richness
index d

Evenness index
J

Diversity index
H

Table 2. Butterfly diversity in different
habitat types at Van Ban.
Òàáëèöà 2. Ðàçíîîáðàçèå äíåâíûõ áàáî÷åê â ðàçíûõ
òèïàõ áèîòîïîâ â Âàí-Áàí.

NFl
SSl
GRl
NFh
SSh
GRh

71
97
39
68
73
39

165
342
122
159
223
104

13.71
16.45
7.91
13.22
13.32
8.19

0.92
0.86
0.76
0.93
0.86
0.79

3.91
3.95
2.78
3.93
3.68
2.89

NOTE: habitats as in Table 1.
ÏÐÈÌÅ×ÀÍÈÅ: îáîçíà÷åíèÿ áèîòîïîâ êàê â Òàáë. 1.

with the exception of species in grassy habitats: 71 and
68 species in natural forests at the lower and higher
altitudes, and 97 and 73 species along stream sides at the
lower and higher elevations, respectively. The number
of species recorded in all habitats at the lower altitude is
higher than that revealed in all habitats at the higher
elevation, totaling 144 and 126 species, respectively.
The abundance levels show the same trend: 629 and 486
individuals, respectively.
The similarity of species compositions between different habitats and altitudes is presented in Figure. The
species composition appears to be similar in similar
habitats: stream sides at both altitudes, natural forests at
both altitudes, and grassy habitats at both altitudes.
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Discussion
Natural tropical forests support less butterfly species
and individuals than stream sides, being darker, with
thick canopies and less gaps. In addition, the areas under
the forest canopy are almost devoid of flowering plants
which support numerous butterflies. Warren [1985] emphasized fewer butterfly species occurring in habitats
with thick forest canopies, as opposed to more numerous
butterfly species found in the habitats with less dense
forest canopies. Indeed, natural tropical forests fail to
show high levels of species diversity, but most of the
species living there are forest-dwellers with small geographical distributions [Spitzer et al., 1997; Vu, 2007,
2009]. Thus, natural forests at Van Ban contain many
species in the mainly sylvicolous families Satyridae and
Amathusiidae: 27 and 30 species, respectively.
Stream sides in the forest yield more species and
individuals of butterflies than both natural forest and the
grassy areas. The environment along stream sides is especially diversified with vegetation, rocks, sand, mud and
water which all attract more butterflies as they land for
taking water and nutrients. Generally, wet areas are long
known to attract more butterflies than dry sites do [Janzen
& Schoener, 1968]. In addition, stream sides in the forest
have openings which support more butterflies. Gaps in the
forest have higher butterfly diversity levels than closed
forest does [Spitzer et al., 1997]. Along streams, shrub and
grass with flowering plants also sustain more butterflies.
Expectedly, stream sides show fewer species from the
basically sylvicolous families Satyridae and Amthusiidae:
12 and 30 species, respectively.
Grassy habitats support less butterfly species and
individuals than both natural forests and stream sides,
because they are very simple, with most of the grasses

Figure. Similarity of butterfly species composition in different habitat types.
Ðèñóíîê. Ñõîäñòâî âèäîâîãî ñîñòàâà áàáî÷åê â ðàçíûõ òèïàõ áèîòîïîâ.
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giving home to only few butterflies. Unsurprisingly,
there are very few species from the families Satyridae
and Amthusiidae living in grassy habitats at Van Ban: 8
and 30 species, respectively. The lower diversity of
vegetation leads to lower diversity levels of butterflies:
as other studies show, the greater the diversity of plants,
the higher the diversity of butterflies and other insects
[Spitzer et al., 1987; DeVries, 1992]. These results
correspond well to our previous work as well [Vu 2009;
Vu & Yuan, 2003], emphasizing that shrub and grassy
habitats have the species and abundance levels of butterfly communities lower than those in natural forests.
Lower altitudes appear to harbour more species and
individuals of butterflies than higher ones do. Such
results correspond well to the theory and practice demonstrated in previous work, indicating that the diversity
of insects or butterflies decreases with an increasing
latitude or altitude [Sparrow et al., 1994; Vu and Yuan,
2003].
Species composition was dissimilar among all habitats, but rather similar between similar habitats: natural
forests at both altitudes, stream sides at both altitudes,
and grassy areas at both altitudes. This proves that
habitat is the main factor to affect the similarity or
dissimilarity of butterfly communities between habitats
[Vu, 2008; Vu et al., 2008]. The butterfly species composition differed between habitat types. This result is
similar to those obtained by Steffan-Dewenter & Tscharntke [1997] and Vu [2009].
The results of the present study support the hypothesis that the environment of forest stream sides supports
particularly high diversity levels of butterfly species
and abundance, as opposed to those observed in grassy
habitats. Thus, stream sides are highly important environments for butterfly conservation.
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