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Chapter II 

Review of literature 

2.1. Introduction 

Human disturbarl,ces such as firewood extraction, fodder 
.,.; . 

lopping, grazing, tou,tism and recreational activities, and 

infrastructure and indu~trial develop1nent have brought concern 

for global biological resources 1nanageme1:-t. Such hu1nan exerted 

(artificial and directional) pressures have turned into itnportant 

factors having great iinpact on species richb·opical co1n1nunities of 

moist evergreen and semi-evergreen forests. As a result, 18 

Biodiversity Hotspots that feature exceptional threats of destruction 

were prioritized (Myers 199Q). Unless imn1ediate decisive steps are 

taken to follow the conservation activities in these wilderness 

areas, pragmatic assumption foretell that much of the biodiversity 

will be lost within a few decades. 

The idea of com1nunity in ecology has been one of the most 

ambiguous topics followed by debates and arguments (Wiens 

1989, Peters 1991). The most inclusive of all definitions is that it 

consists of all organisms in a given area. But this definition is 

restricted to spatial, trophic, taxonomic and life form level 

(Roughgarden & Diamond 1986, Javed 1996). So far, studies on 

) -community structure of organisms signify their characteristics and 
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properties of the assemblages of specific population (Konomandy 

1989) or grqup of populations that occur together (Rickel£ 1990). 

Col111Iiunities are discr~te assemblage, which closely integrated but 

lacked internal organization (Clement 1916). 

Study of community ecology is not a recent one. Many 

valuable l.iteratures in different fields of community studies are 

available since the b~ginning of the twentieth century. Studies of 

Lack (1933), Kendeigh (1934) and Odum (1950) made remarkable 

contribution in the field of community studies. In the present work 

many aspects of human disturbances on natural resources of 
' 

Yuksam-Dzongri trekking corridor in Khanchendzonga Biosphere 

Reserve. were dealt with their cumulative effect on vegetation 

structure, bird. and butterfly communities and their relationship 

with vegetation. As a result, quite a good number of literatures are 

required for baseline ·informa.tion. Therefore, the present study will 

~ consider only important and relevant information from available 

literaturesin three broad headings such as (a) human disturbances 

on.vegetation structure, (c) bird community and their association 

with habitat and· (d) butterfly community and their association 

with habitat. 
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2.2. Human disturbances _on vegetation structure 

I-Iurnan disturbances on natural resources are the largest 

single cause of loss of ~biological· diversity (Hannah et al. 1995). 

Since the balance between natural forest and hun1an don1inated 

landscapes· will determine the future of biologiCal resources over 
II '·~ 

large area of our earth, it is therefore important to know the degree 

of conversion of natural areas by disturbances in human 

dominated landscapes and the area of recreation (Hannah et al. 

1995, Rai & Sundriyal 1997). Preservation of natural communities 
. . . 

has' historically consisted of n1easures for protecting then1 from 

physical disturbance but there has been considerable debate -on the 

definition of disturbance (Rykiel 1985, Andel & Berg 1987) and 

varies between: one and other~s concept (Pickett & White 1985, 

Petraitis et al. 1989). Disturbance is an important component of 

tnany ecosystetn and variations in disturbance regime can affect 

community structure and ecosystem functioning either by 

damaging the natural habitat (Hume 1976) or by bdnging about 

subtle changes (Block 1989, Sundriyal et al. 1994, Sundriyal & 

Sharma 1996). 

Human disturbances are major constraints in maintenance of 

species diversity at microhabitat and their associate taxa (Sauce 

1984). Different cmnponents of disturbances like chopping and 
I 

lopping of trees for firewood and fodder, grazing, trampling and 
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leaf litter removal affect the vegetation sh·ucture and recreational 

quality (Khadka 1984, Mahat et al. 1987, Hobbs & Huenneke 1992, 

Gillet al. 1996, Rai & Sundriyal1997). Though Tourism has be~ome 

the most important civil indush·y in the world, the consequent 

impact on recreational quality can not be overruled .. Natural 

resources and wilderness of Himalaya has made these areas a 

potential tourists destination. Some valuable documentation has 

been already came forward on the effect of Tourism in Nepal 

(Bjonness 1980, Byers 1986, Baskota & Sharma 1994) and Sikkim 

Hin1alaya (Rai & Sundriyal 1997). A sh·ategic concept on 

Ecotourism may play an important role to minimise such impacts 

with the participation of local comn1unity and associated 

stakeholders (Sharn1a et al. 2000). 

Selection of species for firewood, fodder and timber 1s a 

cmnmon activity in the Himalaya (Mahat et al. 1997, Sundriyal et al. 

1994, Sundriyal & Shanna 1996). Tree cutting by selection has more 

visible impact in acc,:essible areas than that of inaccessible areas. 

However, many plant communities and species depend on 

disturbance, especially for regeneration (Pickett & White 1985), 

diversity (Dolman & Sutherland 1991) and species composition 

(Harrison 1981). All these con1ponents act on 'intermediate 

disturbance stage' for most of the communities and species (Fox 

1979). 
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Moreover, the disturbance components themselves are not in 

balance and individual components have different levels of effects 

in different physiography. and in many cases results are additive 

and even the actions are syn~rgistic. Thus the results may be fatal 

to the plant community and also to individual species (Cole 1995, 

Hobbs & Huenneke 1992). As long as the collection of firewood, 

fodder, leaf litter and trampling in forest remains within 

replenishing capacity of forest ecosystem, effect of disturbances are 

invisible. But if the disturbances are excessive, the degradation 

becomes non-linear or irreversible (Singh et al. 1997, Singh 1998). It 

is possible that such impacts may be pronounced and complex in 

species rich tropical habitats such as moist evergreen and semi-
' evergreen forests, whiCh are globally acknowledged as reservoir of 

biological diversity (Myers 1990). 

Studies of population structures and dynamics of woody 

vegetation in the Himalaya are a few (Saxena & Singh 1982, Singh 

& Ramakrishnan 1982, Shukla & Ramak;rishnan 1984; Khan et al. 

1986, Khan & Triphati 1987, Sundriyal & Bist 1988, Ran1akrishnan 

1991, 1992,). But little assessn1ent on hmnan interference has been 

made (Khan & Tripathi 1987, Khan et al. 1987, Ramakrishanan 

1991, Toky & Ramakrishanan 1983, Shanna et al. 1992, Sundriyal et 

al. 1994, Sundriyal & Sharma 19~6, Rai et al. 1994, Uma Sankar et al. 

1998). Northeastern states of India contain extensive moist 
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evergreen and se1ni-evergreen forests (Chmnpion & Seth, 1968). 

Currently human interference such as. u~1regulated logging and 

conversion of forests to agricultural land are said to be responsible 

for wide spread environ1nental degradation and loss of nearly two 

thirds of the estimated 340,000 sq k1n forest area that existed in the 

Eastern Himalayas (Myers 1988, 1990). 

Most of the forests in Sikkim are still considered to support 

good diversity, but· in last few decades, there have been visible 

changes in the landscape and species composition at certain 

locations (Sundriyal et. al. 1994, Sundriyal & Sharma 1996) and 

most of the areas in the region have been seriously considered for 

conservation (Rao 1995). Quite an extensive studies on temperate 

natural forest (Sharma et al. 1992, Sundriyal & Sharma 1996) and 

Sub-tropical natural forest (Sundriyal et al. 1994) have been 

undertaken in Sikkim. A wide variety of species are used for 

subsistence livelihood for which the communities totally or 

partially depend on the natural resources from the forests. To date, 

the demands of fuel, tilnber and fodder were met from forests, but 

the increasing den1ands have been causing a tnajor concern for the 

resource management (Sundriyal et. al. 1994, Sundriyal & Sharma 

1996). 
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2.3. Bird community and their association with habitat 

Being ecologically diverse and sensitive to various kinds of 

perturbation, birds are widely used as predictor of the quality of 

environment and health of the forest they live in (Debinski & 

Brussard 1992, 1994, Sankar Raman 1995, Javed 1996). In recent 

years birds have· been receiving due attention since pioneering 

work on relationship between habitat structure . and bird 

community by Robert MacArthurs and collaborators (MacArthur 

& MacArthur 1961, MacArthur 1964). In their studies, structural 
'. 

aspects of habitats were used to predict relationship with diversity 

of birds. Other. way, diversity of avian community is directly 

related to either resources diversity or number of ways in which 

resources can be partitioned (Cody 1975). 

Study on bird and habitat relationship is an age-old trend in 

ecology. Ample literatures are available in this _field with new 

approaches and new findings. A series of researches were 

undertaken and results were obtained· frotn :1960s. In such 

endeavour Karr (1968) and Willson (1974) worked out the 

relationship between vegetation cover and bird diversity indices at 
I 

Champaign, Vermilion and Piatt counties, Illnois. In this study, 

bird species divers~ty was found to have positive and linear 

relationship :with the foliage height diversity and curvilinear 

relationship with the percentage of gr_ound cover vegetation. Karr 
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& Roth (1971) added to the relationship on bird species diversity 

and vertical layering of the foliage. Young (1977) explained the 

relationship of tree diameter diversity with bird community. 

Wiens & Rotenberry (1981) and James & Wariner (1982) 

worked on relationship of bird with the crown cover of forest. 

Subsequently, Verner & Larson (1989) studied on breeding bird 

sp~cies in mixed-conifer forest of the Sierra Nevada in California. 

They reported that bird species richness significantly correlated 

with tree species diversity, shrub patchiness, total crown volume, 

tree crown volume and size of the patch. Thereafter series o_f 

papers carne out on new relationship of bird and habitat. In this 
• 

· trend, relationship of bird to foraging strategies (Poulin et al. 1994, 

Cale 1994); h·ophic level (Ail·ola & Barnett 1985), size of habitat 

(Bellamy et al. 1996) and many other relationships were 

documented for the knowledge on bird community. 

Moreover, bird species exhibit strong associations with some 

special habitat components that can influence their richness and 

diversity. These include plant taxa (Balda 1969, Holn1s et al. 1979, 

Wiens & Rotenberry 1981, Rice et al. 1984, Robinson & Holms 1984, 

Rotenberry 1985, Sherry & Holms 1985, Terborgh 1985), tree 

species richness or diversity (.Winternitz 1976, Young 1977, James 

& Warner 1982) and size of the study area (Verner & Larson 1989). 
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Literatures on bird species association with respect to human 

interference are few. Block (1989) in his study dealt with spatial 

and temporal pattern of resource use by birds in California oak 

woodlands. He sugg~sted that the resources use pattern or 
' 

distribution of species depended on stratification of forest. Hutto 

(1989) recorded in west Mexican Tropical Deciduous forest and 

found a significant difference in bird species of secondary growth 

forest and un-disturbed forest. Others like John (1988) and Michael 

and Thornburg (1971) focused on effects of, hardwood extraction 

on bird population. 

Numbers of literatures are emerging in the field of influence 

of human activities on bird communities. Thomson et al. (1992) 

documented on breeding birds of Missouri Ozark forest. They 

compared the bird in two stands with. and without clear cutting. 

They suggested that the clear cutting creates 1nore areas as edges 

in the forest and results in decline of forest interior species that are 

dependent on mature forest habitats, whereas other forest interior 

species use early and mid-successional stands. 

Thiollay (1992) investigated composition and structure of 

bird · community from the rainforest of French Guinea 1n 

northeastern A1nazonia from logged and un-logged areas. In his 

study, an overall 27-30% decrease in species richness, abundance 

and frequency from un-logged to logged area as a result of human 
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disturbance was 1:ecorded. In addition to this, 42% of species 

decreased or disappeared from primary forest after logging. 

Willson et al. (1994) documented the eff~ct of habitat size on 

bird community from fragmented south-temperate rainforest of 

Chile. Their findings focused on the inverse relationships between 

habitat size on diversity and abundance of bird. They suggested 

that bird conservation could be achieved through management of 

forest leaving sn1all stands of forest and corridors between the 

forest patches. 

Kilgo et al. (1997) studied the influence of hardwood 

fragmentation on breeding birds in South Carolina. They set 

experimental plots at hardwood stand surrounded by agricultural 

land and hardwood stands surrounded by alpine forest. In their 

result, they found that the bird abundance were higher at the stand 

surrounded by agricultural land. Moreover, presence of a 

surrounding pine forest apparently increased the suitability of 

sotne area sensitive species but decreased the suitability of several 

edge species. 

Very recently, Bolsinger (1998) from an extensive wildlife 

research concluded that forest clearance for production of forage 

and urban and semi-urban development caused changes in 

woodland community and wildlife living therein. In the same year, 
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Schulte and Niemi (1998) docu1nented on bird cmn1nunity 

organization in burned and logged forests and' found higher 

richness and number of individuals (territorial malejha) in burned 

forest than logged forest. 

Aigner (1996) and Aigner et al (1998) have made rewarding 

contribution in which they focused on bird community with more 

emphasis on response. of species to habitat change as a result of 

firewood extraction. The results indicate that the small-scale 

firewood harvest that reduced 25% of the basal area. with 

preserved nest cavity and granary trees have 1ninimal negative 

short term effect .on more common bird species during the 

breeding season. But they suggested that the uncommon birds 

detection should not be ignored. 

Restrepo and Gomez (1998) studied the response of 

understorey birds ·to anthropogenic edges in a Neotropical 

montane forest of Columbia. Their study emphasised on the guild 

at forest edges and in interior forest gradient. The result has 

documented that the larger-scale human disturbances influence in 

a complex manner in distribution of birds. Both temporal and 

spatial disturbances have significant contributions on bird 

distributiQn. 
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Saab (1999) studied_ breeding birds in cottonwood riparian 

forest of South Fork of the Snake River in Southeastern Idaho, 

U.S.A. He addresses a series of predictions about species' 
'"--<; 

distributions that incorporated the different spatial scales. High 

species richness has been observed in natural and heterogeneous 

landscapes and in relatively open canopies. He concluded that 

landscape patterns have the greater influence on distribution and 

occurrence of most bf the species compared to habitat conditions. 

Trezcinski et al. (1999) have determined the relative 

importance of the independent effects of forest cover and 

fragmentation on the distribution of forest breeding birds. They 

found that the effect of the forest fragn1entation is greater on the 

distribution of _the forest breeding birds than the forests cover. But 

they suggested that the prilnary focus for conservation of bird 

should be on maintenance of forest cover, which has the major 

influence. 

In the sa1ne year Hobson and Schieck (1999) undertook a 

study on bird communities, in forest with wildfire and harvested 

plots in north-central Alberta, Canada. They have suggested that in 

forest harvest practices better approximate natural distu1:bances 

processes are more likely to conserve biodiversity. 
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Recently, Schieck et al. (2000) studied an effect of vegetation 

dispersion on bird communities in mixed boreal forest of Alberta, 

Canada. Their findings suggest that the retention of snags and 

residual trees in clumps would maintain the diversity of bird as 

that of old-undisturbed natural forest. 

Though the Indian subcontinent 1s gifted with a rich 

diversity of bird life and an equally diverse set of habitat types, our 

knowledge of general bird ecology is still elementary (Ali & Ripley 

1987). But there· is: an imperative need for uncoveripg the 

complexity of con1n1unity of tropical birds (MacArthur 1972), as 

what we know today of bird community structure and dynamics 

are largely based on works in temperate areas and a comparative 

study is needed for better understanding of bird community 

structure in other climatic areas. 

Very little work has been done for community and habitat 

interaction on bird from India. Gaston (1982) studied the effect of 
etat. · 

grazing on birds of Rajasthan. Bechler CI 987) worked on the birds . 
1\1-

of Eastern Ghats at disturbed habitats. 

Katti (1989) studied the bird community of lower pine forest 

in Dachigam National Park. He concluded that unlike the majority 

of temperate examples where the pattern of bird communities was 

greatly influenced by structural cotnplexity of vegetation, the 
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Lower Dachigmn birds seen1ed to respond to a nun1ber of factors 

like food resources diveisity and distribution, apart from structural 

diversity. Price (1990) studied in the same area on impact of forest 

loss on birds. In the same year Price and Jam dar (1990) made an 

exploTatory study on birds of Kashmir, and Sundaramoorthy 

(1991) studied the ecology of birds of Keoladev National Park. 

Subsequently, Daniels (1989) studied on·bird community of Uttara 

Kannada district and focused on conservation related to land use 

and plant species diversity. 

Rai (1991) found in his study on breeding-bird communities 
I 

of Rajaji National' Park, an inverse linear correlation between 

foliage height dive~sity and birds species diversity. He observed 
I 

that the vastly diverse habitats of tropical areas had a significant 

assortment of floristic as well as structural attributes that tend to 

reveal gradient but no well-defined patterns. 

Daniels et al. (1992) from their study in humid tropical forest 

of ·Western Ghats found that the bird species richness was 
\ 

. inversely related to woody plant species diversity .and vertical 

stratification of the vegetation. They also pointed out that bird 

community of drier vegetation (represented in plantation) showed 

the co1nmoner h·end of a positive correlation between bird species 

richness and vertical sh·atification. 
I 
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Khan et al. (1993) came with exploratory study on bird 

community structure of Aligarh. Sarkar Raman (1995) made 

rewardable study on birds of Mizoram in different age gradient 

habitat on ]hum cultivation. He has focussed on the relationship of 

bird community on vegetatioi1 of different graded ]lzurn stands . 

. ~ 
Javed (1996) in his · study from Rajhaji National Park 

elaborately discussed on bird community structure and tested the 
( 

relationship between bird species diversity and foliage height 

diversity. In his study, he found maximum density of birds at 

wooded grassland followed by riparian habitat and lowest in 

grassland and Sal forest. In addition to these, guild structure and 

habitat n1odels were focused as additional infonnation. 

In recent year Shafiq et al. .(1997) studied the bird community 

structure of Kumaon hill. The results documented have focussed 

on the effect of disturbances and habitat conditions on bird 

diversity and density at different habitat conditions. They found 

that the bird species diversity was higher at disturbed habitat 

compared to habitat with little or no l)uman interventions. 

Thus, it is apparent from above review of literature that the 

study of bird community and interactions with habitat were 

covered in bits and pieces from India. The study have been 

undertaken only in Indian peninsular area (Beehler et al. 1987, 
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Daniels 1989, Daniels et al: 1990, 1991, 1992, Price 1990, Johnsing & 

JoshuaJ994), Western Arid region (Gaston 1982, Sundaramoorthy 

1991), Cenh·al Hi1nalaya (Jaipal 1997, Shafiq 1997), Central India 

(Khan et al. 1993) and s1nall area of northeastern state (Sankar 

Raman 1995). 

· 2.4. Butterfly con1munity and habitat association 

Literatures on butterflies in general are quite extensive and 

most of them deal with a range of aspects including mig~ation and 

seasonal variation (Gilbert & Singer 1975, Vai1e-Wright & Ackrey 

1984) and conservation (Cheverton & Tho1nas 1982, Bowman et aC 

·1990, Jones et al. 1987, Hanski et al. 1995, Hill et al. 1995). But 

studies on butterfly community and habitat interactions are 

n1eagre and very. little works are available in this field (Gilbert & 

Singer 1975, Gilbert 1984). In most of the recent works, either birds 

or bird and butterflies were used· as "indicator taxa" for 

biodiversity assessments. Butterflies are particularly suitable for 

studying the processes of the ecosystetn recovery, conservation to 

. vegetation succession and dynamics of their changes (Kremen 

1992). 

Cheverton and Thomas (1982) assessed the effect of landuse 

on the density and diversity of butterflies from Panama. Butterfly 

density was found higher at open areas, whereas the diversity was 
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higher at hardwood forest. Plantation of indigenous tree species 

was recommended to restore the degraded habitat. The authors 

also speculated that the ·buttedly diversity was directly related to 

plant species diversity. 

In the year 1987, Martin and his co-workers worked on 

buth~tfly and bird of Madeil·a and La Gomorra· and suggested that 

these two taxa were highly influenced by 'the human caused 

disturbances. 

Kremen (1992, 1994) used butterflies as ecological indicators 

111 the southeastern n1ontane rainforest· of Madagascar. His 

conclusion demanded that butterflies· were poor predictors of 

habitat quality as there was no biological relationship between the · 

vegetation and species richness nor with the environmental 

factors. Interestingly, butterfly diversity was found to correlate 

with average diversity of flowering plants. 

Debinski and Brussard CI 994) also used butterfly and bird as 

predictor of habitat quality. Their work fro1n Glacier National 

Park, Montana concluded that selection of bird and butterfly, as 

"indicator taxa" was a sound approach for biodiversity 

assessment. 

Hill et al. (1995), from their study on bu~terflies of Buru, 

Indonesia have suggested that butterfly species richness, 
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abundance a_nd even1iess are significantly higher 1n un-logged 

. forest compared to logged forest. It was suggested that higher 

diversity of butterfly in un-logged forest indicated the better 

quality of forest. ·Thus butterfly was reco1nmended as "indicator 

taxon" for biodiversity assessment. 

Beccaloni and Gaston (1995) working on butterflies of 

Neotropical forest suggested that ithomiine butterflies could be 

used as better predictors of habitat quality as species richness of 

ithoiniine was positively and sb·ongly related to the overall species 

richness of butterflies of the area. 

William and Kareiva (1997) worked on butterfly of Oregon 

for the development of database and forwarded the conclusion by 

stating that a mathematical analysis can provide a powerful 

analytical tool in the service of nature based conservation efforts. 

Later on Debinski et al. (1998) used the same approach for 

Greater Yellowstone Ecosyste1n. In this study also they found. 
I 

statistical high positive relationship with the habitat variables. The 

interpretation suggested that the strong relationships were due to 

habitat and host-plant specificity of butterflies and structural 

complexity of birds. Further more, their findings suggested that 

regardless of mentioned parameters, diversity of vegetation was an 

asset for both birds and butterflies. 
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In recent years Lawton and his co-workers (Lawton et nl. 

1998) made an exclusive study of bird, butterfly and other four 

wide spread taxa in Mbalmayo Forest Reserve of Cameroon in 

different mosaic habitat types. On their concluding part they 

mentioned that the managed forest (plantation with native tree 

species, established by- partial forest clearance) might help to 

1naintain diversity of both invertebrates and vertebrates. 

Moreover, study on only familiar groups as bird and butterfly does 

not indicate the changes in the diversity of other associated groups. 

Thus, interpretation with only fatniliar groups may . give 

misleading picture. They also suggested that wide range of taxa 

are required to c~11sider for n1onitoring changes in biodiversity 

resulting from forest modification or destruction. 

In India, except for early taxonomic work on regional basis, 

very few scientific works exist. A countable number of literatures 

came forward for publication. Larson (1987) published his 

· butterfly work from South India in which he discussed swa,Uowtail 

communities with ecological analysis o£.19 Papilionidae from the 

Western Ghats. Nair (1997) worked on hnpact of teak plantation 

on forest butterfly communities in Parabikulum, Southern Western 

Ghats. In his study, he made a gradient analysis for butterfly on 

plantation in respect to their plantation age. 
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Mohanraj and· Veenakumari (1996) reviewed the work on 

host plant, phenology and status of Swallowtails in the Andaman 

·and Nicobar Islands and ·brought strong recom1nendations for 

management and conservation sh·ategies. 

In recent studies Singh and Singh (1998) studied on the 

butterfly of Quercus leucotricophora-Cedrus deodara forest of the 

Western Himalaya. In the study, they emphasized on the status, 

habitat use, dominant nectar plants and larval food plants of 35 

species. All the species were found dependent on the areas where 

food and nectar planls were abundant. 

In the same year Uniyal and Mathur (1998) made an 

exploratory survey on butterflies of The Great Himalayan National 

Park, Western Himalaya. The suggestions were made that 

Nymphalidae were the most dominant group in the areas. 

Analysis on altitudinal distribution has suggested that 

Nymphalidae and Pal?ilionidae were the two groups with wide 

rage of distribution. 

In Sikkim, though many explorers made visits to the area, 

most of them were in late nineteenth or early twentieth century. 

Noted entomologist like De Niceville (1881, 1882, 1883, 1885), 

Elwes (1882), Elwes and Moller (1888), Gammie (1877) and Sanders 

(1942) have made extensive doctnnentation of butterflies of Sikkin1. 
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Recently Haribal (1992) brought out book exclusively on Sikkim 

butterflies. The book describes about 700 spedes covering their 

habitat, distribution and food plants. In the context of birds, 

history in Sikkim dates back to the nineteenth century. An account 

on birds for Sikkim was made by Blandford (1871-72, 1872, 1877). 

During the same period a publication on the birds of Sikkim along 

with Punjab and Sind province appeared (Brooks 1880). Thereafter, 

several naturalists and ornithologists visited· and made notes on 

the natural resources and wildlife of Sikkim (Stevens 1923-1925, 

Ludlow & Kinnear 1937, 1944, Gan1tnie 1877). Ali (1989) made an 

exclusive and pioneering docun1entation for birds of Sikkin1. 

There was no baseline data on bird and butterfly 

communities and their habitat use pattern from the Sikkim 

Himalaya. Thus, this study, though in a regional scale, attempts to 

document some aspects of bird, butterfly and habitat interactions. 
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