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Executive Summary

Background

Eastern Hilly Region (EHR) of Gujarat State is quite extensively covered by forested areas and
supports rich diversity and assemblage of terrestrial flora and fauna, including many rare and
endangered ones. Also large population of tribal communities depends on these forests for their
subsistence. Importantly, in order to conserve the species and maintaining the ecological integrity of
the region, a network of seven protected areas (viz. Balaram, Jessore, Vansda, Purna,
Shoolpaneswar, Jambughoda and Ratanmahal) are created in the region. Nevertheless, ecologists
and PA managers felt that gap in critical ecological knowledge is one major bottleneck for
conservation and management of these PAs. While in past several studies had been attempted to
improve ecological understanding of PAs and adjoining forested tracts, majority of those studies
were undertook without any systematic ‘research need assessment’ exercise. This study was
undertaken with an aim to identify major gaps in basic ecological and other associated knowledge
that are critical for conservation planning and execution in seven PAs in Eastern Hilly Regions.

Method

Since this study focused on Protected Areas, it is understood that gaps in ‘ecological research’ need
to be examined in the context of conservation of biodiversity values within and adjoining areas of
existing Protected Area and thus falls within the scope of ‘conservation biology /ecology’.
Conversely, the study redefined and lessened the scope of gap identification in ecological baseline
from broadly defined and exhaustive realm of ‘ecological research’ to more targeted ‘conservation
biology’. With (1997) suggested key area of research needs for effective conservation, which were
adopted for this study, with some modifications. Furthermore, study focus beyond the seven PAs of
eastern hilly region and includes many other sites of biodiversity importance that are located and
interspersed within the network of these PAs. In order to achieve the objectives of this study, a
three pronged approach was adopted

e Review of existing literature on various aspects of ecology and biodiversity in the study area

e Field visits with special focus on seven PAs to understand key ecological as well as socio-
economical conditions of the study area

e Widespread consultations with Forest Department officials, local naturalists, wildlife
researchers and local communities to understand major ecological and biodiversity
conservation issues and research needs in the study area.

Results

During the study, a total of 185 articles (including books, thesis, reports and research papers) were
collected from different sources. Subsequently, in order to understand the state of knowledge about
the biodiversity conservation and related aspects in EHR, each of the collated 185 documents were
indexed (classified) into following keys (a) geographical representation/ location of the study (b)
major focus (taxa) of the study (c) major study aspects and (d) major study themes.

All the studies were grouped into one of the 11 locations i.e. seven PAs, three regions and one State.
Out of total 185 documents, while only 45 were focused on PAs of the EHR, 51 were from other
forested areas of North Gujarat. Among the major focus, Needless to say that out of all studies,
those related to plants were common (74) followed by herpeto-fauna (43) and birds (22). Animal
taxa like fish, butterfly and spider are least studied. Also, there were 24 studies that had multi-taxa
in focus.

In terms of actual work, studies were covered into one of the four biodiversity conservation related
aspects. While species accounting or inventory of species of different taxa were most common study
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aspects (116 studies), the ecological aspects (like population, distribution, habitat use etc.) were
covered in 69 reports. 60 studies also covered aspect of people and biodiversity interactions (like
ethno-botany, human-wildlife conflicts, cost of conservation etc.). Ironically, studies on conservation
and management aspects (e.g. threat analysis, conservation economics and tradeoffs, monitoring
etc.) are quite limited in the EHR (only 26 studies).

Each of these study aspects were further analysed for their study themes. A total of 13 study themes
were considered for this assessment. On an overall basis, maximum numbers of studies were found
on themes of inventories and distribution of species. Population status of plant (including density &
regeneration) and a few animal groups (like encounter rates of mammals and birds) were also
studied across the EHR. Similarly, ethno-botanical studies were also conducted quite commonly in
different forest areas across the EHR, especially of North and South Gujarat regions. Comparatively,
however, studies related to rare and endangered species; socio-economic dependency (for
livelihood) on forest and its resources; and land use patterns in different PAs as well as in different
regions were found in limited numbers. Quite strikingly, studies on landscape level interactions and
characterization were found in only few cases, and those too at very superficial levels. Similarly,
there were no studies conducted on economics of conservation, i.e. valuing the ecosystem services
from the entire region, an essential to record and design various management/ conservation
tradeoffs.

Gap Ildentification

In the present context, ‘gap identification’ means to find-out the missing areas of the research to
support biodiversity conservation in the EHR in general and in the seven PAs, in particular. Thus, 90
research areas were found relevant in EHR (as derived from the cross matrix of 9 study focus and 13
study themes) and formed basic and critically important ‘research space’ for conducting scientifically
managed biodiversity conservation in the region. Surprisingly, based on review of 185 indexed
references, it was revealed that only 38 out of total 90 research areas (i.e. 42%) had so far been
targeted in EHR. At individual PA level, Shoolpaneshwar WLS represented a maximum of 20 research
areas, followed by Purna WLS (18) & Ratanmahal WLS (17). In Balaram, Jessore and Jambughoda
WLS the number of studied research areas were still less. Clearly, there is serious lack of research
inputs in the PAs of EHR.

Based on review of literature and consultations with concerned stakeholders and limited field
surveys, study identified key research gaps across the identified research aspects and their
respective themes. Following is the list of identified research gaps in EHR:

e No systematic survey of lower plant groups (like bryophyte, algae; lichen)

e No systematic survey of climber plants (lianas) in PAs and EHR

e No amphibian survey in Jambughoda WLS

No spider survey in Balaram & Jambughoda WLS

No butterfly survey in Jessore, Balaram, Purna and Shoolpaneshwar WLS

No riverine fish survey in any PAs (except one study near Baroda district)

No status survey of small mammalian fauna, except in North Gujarat

e No systematic survey for conservation status of R&E species of Plants in EHR including PAs

e No records of R&E species of birds, mammals & herpetofauna in Balaram/Jambughoda WLS

e No survey to record the distribution and population of flying squirrel in EHR

o No record of distribution of flora & fauna sps. in Balaram WLS and forests in Central Gujarat

e No quantitative study on vegetation classification, ordination and mapping in PAs

e No monitoring of population (age and sex records) of key herbivorous and carnivorous
species in PAs and other important forests of EHR

o No assessment of population of raptors, especially the R&E species, in most of the PA

e No assessment of snake population, especially the population of venomous snakes and
python, in most of the PAs and other adjoining forests

e No assessment of population of amphibian species in all the PAs
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e No comprehensive mapping of different habitats based on vegetation characteristics,
physiographic conditions, climatic variation and anthropogenic pressures

e No assessment of habitat use by key mammalian, birds and herpeto-fauna in Balaram and
Jessore WLS

e No systematic assessment of habitat utilization by Sloth Bear in Ratanmahal and adjoining
corridor forests

o No assessment of use of specific habitats like riparian, grasslands by wild animals

e No assessment of habitat fragmentation in PAs and other adjoining forests at landscape level

e No documentation of traditional ecological knowledge on forest and biodiversity use and
conservation

o No efforts in documenting the community conservation efforts in EHR

e No efforts in generating quantitative ethnobotanical information in EHR

e No assessment of biodiversity linked livelihood system in PAs & other forested tracts in EHR

e No assessment of contribution of major and minor NTFP items in the local and regional
economy

e No assessment of spatio-temporal changes in land use pattern in and around PAs and other
forests in potential corridor areas

o No serious efforts on application of Remote Sensing Data in inventory of forest and other
resources

o No systematic assessment of distribution, magnitude and impacts of crop damage by wild
ungulates around PAs

e No assessment of human-leopard conflicts in the landscape of South and Central Gujarat

e No systematic assessment of impacts of anthropogenic pressures like livestock grazing, fire
and wood removal on biodiversity values of PAs

e No assessment of impacts of NTFP collection from PAs by local communities on biodiversity
values

e No cause and effect oriented assessment of spread of Prosopis juliflora on biodiversity
values in Balaram and Jessore WLS

o No study on effect of forest fragmentation on key faunal groups

e No study about the ecological-economics of PAs and other forest areas

e No study to document the ecosystem services provided by PAs in EHR

e No assessment of role of PAs and other forests in maintenance of river systems and
associated hydrological regime of the region

o No assessment of cost & benefits of conservation vis-a-vis creation of PAs

e No assessment of identifying potential areas for creating new community run PAs i.e.
Conservation Reserves and Community Reserves

o No systematic evaluation of impacts of various management inputs in PAs and other
biodiversity rich areas

Finally, this study identified some of the priority research topics that need to be undertaken to
improve the overall ecological understanding / knowledge about the biodiversity of EHR. A list of 50
taxa specific priority research topics and their study locations within EHR is also presented in the
report.

xii



xiii



1. Introduction

Gujarat is a forest scarce State with only about 7.5% of total geographical area under
different categories of forest cover. Of these, the canopy forests are mostly confined into two
main regions: the Gir and surrounding landscape of Saurashtra region, and most of the
Eastern Hilly Region (EHR) bordering with Maharashtra, Madhya Pradesh and Rajasthan. As
a matter of fact, more than 90% canopy forests of the State are found restricted to this
particular region and forms the catchments of major river systems of the State like Mabhi,
Sabarmati, Banas and Narmada.

State’s Eastern Hilly Region (EHR) is unique in a sense that it is a confluence point of four
mountain ranges viz. the Aravalli, Vindhyan, Satpura and Western Ghats. The region is quite
extensively covered by forested areas and supports rich diversity and assemblage of terrestrial
flora and fauna, including many rare and endangered ones. Some of the important wild
animal species in this region include: Leopard, Sloth Bear, Barking Deer, Sambar, Small
Indian Civet, Palm Civet, Indian Gaint Squirrel, Flying Squirrel etc. The region is particularly
rich in avifauna (supporting more than 250 species) and plant diversity (more than 600
species). In addition, substantially large population of tribal communities depends on these
forests for their livelihoods. As a matter of fact, the region is popularly known as Tribal Belt
of the State. Ironically, over the years, these forests start reflecting signs of overall decline in
their biodiversity resources. And thus, for the conservation of species and associated habitats,
a network of seven PAs is created in this region that include one National Park (Vansda) and
six Wildlife Sanctuaries (Purna, Shoolpaneswar, Jambughoda, Ratanmahal, Balaram and
Jessore).

1.1.  Aim of the Study

Considering the ecological importance of the area, in past, several studies had been targeted
in this region. However, it is also generally a feeling amongst the ecologists and resource
managers that one of the major bottlenecks in planning effective conservation and
management of these PAs and biodiversity therein lays in serious gaps in critical ecological
knowledge. As stated above, in past, State’s Forest Department, various Govt. Institutions,
University Departments and Non-Govt. Organizations had generated ecological data and
information for most of the PAs and other adjoining areas. Since, most of these studies were
conducted long back and also at different period and, moreover, by different agencies, it is
essential to review these for their usefulness and redundancy.

This study was undertaken with an aim to identify major gaps in basic ecological and other
associated knowledge that are critical for conservation planning and execution in seven PAs
in Eastern Hilly Regions.



1.2.  Objectives
In the context of above, following objectives were set for this study:

1. To identify major gaps in existing knowledge about ecological structures, processes
and services in the seven PAs

2. To prioritize identified gaps in knowledge and suggest for their subsequent studies in
EHR

1.3.  Presentation of Report

Realizing the importance of this study for identification of research gaps in managing overall
biodiversity conservation in PAs and adjoining forests in EHR, the report is presented in
different chapters. Following this first, introductory chapter, the Second chapter presents a
description of study area with special focus on the settings of different PAs and their overall
biodiversity values. Third Chapter described the Approach and Methodologies, adopted for
collecting the relevant information and reviewing the bibliography.

The Fourth Chapter listed out all the bibliographic materials collected /reviewed for this
study. Further analysis of these bibliographic materials is also presented in this chapter. The
Fifth Chapter presents the analysis of bibliographic materials and identified important
research gaps at different levels i.e. the locations (PAs and sub regions of EHR) and
important themes. Sixth chapter identified key research needs to strengthen biodiversity
conservation in entire Eastern Hilly Region, especially in the existing PAs.

Some relevant information related to this study is also presented at the end of the document
as Annexures.



2. Study Area

As discussed earlier, the entire Eastern Hilly Region is the forest dominating region. Seven
out of the existing 25 PAs of the State are present in this region. These PAs and other
adjoining forests are managed by different Forest Divisions. In the context of this study,
therefore, all the existing PAs and other forested areas adjoining the PAs are considered as
study region. Thus, the study area is consisting of seven PAs and 14 forest divisions.

2.1. Protected Areas

Out of total 16 different biotic regions of the State as described by Singh (2001), project area
represents four regions, forming a unique confluence zone of some of the oldest hill ranges of
the country- the Aravallis, the Vindhyans (Malwa plateau), the Satpuda and, the Western
Ghats (Sahyadri). This confluence of hill ranges, coupled with north-south rainfall gradient,
builds many rich and unique assemblages of wild flora and fauna in the project area.

In order to protect and conserve the representative flora and fauna of each of these different
regions, Gujarat State Forest Department had established a network of seven Protected Areas
(PAs) - one national park and six wildlife sanctuaries (Table 2.1, Fig. 2.1). A brief
description of each of these PAs is presented below.

Table 2.1: Summary of Protected Areas in the Study Area
Biotic Name of PA | Yearof | Area | No. of District |Managemen| Auvg.
Region Creation | (km?) |villages t plan Rainfall
(mm)
Aravallis  |Jessore Sloth 1978 | 180.66 17 |Banaskantha | 2001-2006 ~750
Bear WLS
Balaram- Ambaji| 1989 |542.08| 96 |Banaskantha | 2002-2011 | 600-750
WLS
Vindhyans |Ratanmahal 1982 55.65 11 |Dahod 2004/2005-| ~980
(Malwa WLS 2013/2014
Plateau) Jambughoda 1990 |130.38| 51 [Panchmahal 2002-2011 ~900
WLS & Vadodara
Satpuda Shoolpaneshwar | 1982, 607.7 82 |Narmada 2002-2011
Hills WLS 1987 &
1989
Western Vansda NP 1979 & | 23.99 11  |Navsari 2002-2011 | ~1850
Ghats 1986
Purna WLS 1977 & | 160.84 | 26 |Dangs 2002-2011 ~2147
1990

2.1.1. Balaram - Ambaji Wildlife Sanctuary

The Balaram-Ambaji sanctuary, notified in 1989, is situated along the Gujarat-Rajasthan
border in the midst of Aravalli Mountain range. The sanctuary is extended over an area of




542.08 km? of Danta, Amirgadh, Palanpur and Vadgam talukas of Banaskantha disrict and
falls under the administrative jurisdiction of Banaskantha Territorial Forest Division.

The sanctuary cumulatively harbors a total of 483 plant species including many species of
high medicinal values and also global conservation significance. These species include
Commiphora wightii, Sterculia urens, Anogeissus sericea, Ceropegia odorata, Cholorphytum
borivilianum, Gloriosa superba etc. Among the fauna, while the sloth bear is the flagship
species of the sanctuary, Leopard, Wolf, India Fox, Small Indian Civet, Indian Pangolin,
Striped Hyena etc. are some of the threatened species. The rich avifauna of the sanctuary
support 11 globally endangered species which include White-winged Black Tit, White-
bellied Minivet, Red Spurfowl, White-backed Vulture, Long- billed Griffon etc.

B Balaram-Ambaji B8
S Jambughoda §
WLS

Ratanmahal

Vansda NP

2.1.2. Jessore Sloth Bear Sanctuary

Jessore sanctuary, notified in 1978, is situated along the Gujarat-Rajasthan border in the
midst of Aravalli mountain range. The sanctuary is extended over an area of 180.66 km? of
Dhanera and Palanpur talukas of Banaskantha district and falls under the administrative
jurisdiction of Banaskantha Territorial Forest Division.

A total of 406 plant species were recorded from the sanctuary including many species of high
medicinal values. Some of the plant species of greater conservation significance include
Commiphora wightii, Dalbergia paniculata, Sterculia urens, Gloriosa superba, Anogeissus
sericea etc. Among the fauna, Sloth Bear is the flagship species of the sanctuary. Leopard,
Wolf, Indian Fox, Indian Pangolin, Striped Hyena, Desert Cat, etc. are some of the other
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threatened mammalian species of the sanctuary. Starred tortoise, Desert monitor, Spiny
Tailed Lizard, Indian cobra etc. are the few reptilian species of high conservation values. A
total of 203 bird species were also reported from the sanctuary including many rare species
like Dusky horned owl, Pied woodpecker, White-winged Black Tit, White-bellied Minivet,
White-backed Vulture, King vulture, Long- billed Griffon etc.

2.1.3. Purna Wildlife Sanctuary

The Purna sanctuary, originally designated in 1977, was re-notified in 1990 after including
more areas into it. The sanctuary is situated close to the Gujarat-Maharashtra border in the
hills of Western Ghats and covered an area of 160.84 km? of the Dangs district. The
sanctuary is administered by North Dangs Territorial Forest Division.

The sanctuary, with a record of about 700 plant species, is very rich in floral diversity. A
large number of threatened and medicinally important species were recorded from the
sanctuary. Some of the important plant species include Terminalia bellerica, Terminalia
chebula, Dendrocalamus strictus, Butea monosperma, Dioscorea pentaphylla, Tinosporia
cordifolia, Cocullus villosus etc. Sanctuary also supports a very diverse faunal element
harboring 24 species of mammals, 18 species of reptiles and 142 species of birds. Some of
the important wild animal species include Leopard, Palm Civet, Rusty Spotted Cat, Four
Horned Antelope, Barking Deer, Giant Squirrel, Flying Squirrel etc. Similarly, Great Horned
Owl, Spotted Owlet, Shikra, Grey Hornbill, Large Woodpecker etc are the threatened bird
species of the sanctuary.

2.1.4. Vansda National Park

The Vansda national park was notified in 1986 after including more areas into the first
notified areas in 1979. The sanctuary is situated in the hills of Western Ghats and covered an
area of 23.99 km2 of Vansda taluka of Navsari district. The park is administered by South
Dangs Territorial Forest Division.

More than 450 plant species, including the large number of climber and fern species were
recorded from the park. Out of these, more than 100 species are used by local healers for
various medicinal purposes. Some of the rare plant species of the park include Butea
parviflora, Chlorophytum borivilianum, Dioscorea wallichi, Sterculia urens, Peristylus
stocksii etc. Park also supports a very diverse faunal element: 28 species of mammals, 29
species of snakes, 11 species of frogs & toads and 115 species of birds. Amazingly, this small
park harbors 121 species of spiders and 62 species of butterflies. Some of the important wild
animal species include Leopard, Spotted Deer, Four Horned Antelope, Barking Deer etc.
Similarly, Malabar trogon, Grey hornbill, Dusky horned owl, Shama, Heart spotted
woodpecker, Large golden backed woodpecker etc. are the rare bird species of the park.



2.1.5. Ratanmahal Sanctuary

Ratanmahal Wildlife Sanctuary, notified in 1982 and finally declared as sanctuary in 1991, is
situated along the Gujarat-Madhya Pradesh border at the confluence of Vindhyan mountain
ranges and the Malwa plateau. The sanctuary is extended over an area of 55.65 km2 in the
parts of Limkheda taluka of Dahod district and falls under the administrative jurisdiction of
Baria Territorial Forest Division, headquartered at Devgadh Baria, in Dahod District. The
sanctuary has an approved management plan for the period 2004-05 to 2013-14.

More than 540 plant species, including 119 tree, 87 climbers and 9 orchid species are
reported from the sanctuary. Out of these, about 100 species were reported for various
medicinal purposes. Tectona grandis, Lagerstroemia parviflora and Terminalia crenulata are
the most dominant species, while rare plant species include Oroxylon indicum, Securingea
virosa, Aspidopteris cordata, Ipomea triloba, Butea parviflora etc. Bamboo (Bambusa
arundinacea) is spread widely in the sanctuary.

Zoo-geographically, the sanctuary has an important position at the confluence of the
Vindhyan mountain ranges and the Malwa Plateau. Importantly, it lies very close to the
Satpura mountain ranges and Western Ghats and thus provides vital linkages between the two
major biodiversity hotspot regions of the country. Due to its unique location, the ecological
boundaries, mainly represented by well-wooded forests, are stretched in the north and the
west. Sanctuary supports a very diverse faunal element: 44 species of butterflies, 99 species
of spiders, 10 species of frogs & toads, 23 species of reptiles, 147 species of birds, 27 species
of mammals. The Sloth Bear and Leopard, with overall good population, are the two flagship
species of this sanctuary. Some of the other uncommon faunal species of higher conservation
values include Four Horned Antelope, Large Brown Flying Squirrel, White Naped
Woodpecker, Alpine Swift, Crested Tree Swift, Eurasian Blackbird, Eurasian Eagle Owl etc.

2.1.6. Jambughoda Sanctuary

Jambughoda Wildlife Sanctuary, notified in 1990, is situated in the confluence area of
Aravallis and Vindhyan mountain ranges. The sanctuary is extended over an area of 130.38
km? in the parts of Jambughoda and Halol talukas of Panchmahal and Sankheda taluka of
Vadodara district. The administrative jurisdiction of the sanctuary lies with Vadodara
Wildlife Division. The sanctuary has an approved management plan for the period 2002 to
2011.

More than 115 tree and shrub species are recorded from the sanctuary, many of these had
medicinal values. Tectona grandis, Hardwickia binnata, Diospyros melanoxylon, Anogeissus
latifolia and Madhuca indica are the common tree species. While Mallotus philipensis,
Oroxylon indicum, Tecomella undulata etc. are some of the uncommon species in the
sanctuary.

The faunal status of the sanctuary is not well studied. Leopard is the key species of the area.
Also, while sanctuary supports good population of Barking Deer, Four Horned Antelope,
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Hyena etc, the Sloth Bear is reported occasionally from the sanctuary. 132 species of bird
species were recorded from the sanctuary. Jungle fowl and Common Hornbill were in
abundance earlier but now seen rarely. Crested Serpent Eagle, Indian White-backed Vulture,
Painted Partridge, Golden Oriole etc are the other important bird species in the sanctuary.
Diverse aquatic avifauna was also recorded in the sanctuary.

2.1.7. Shoolpaneshwar Sanctuary

Shoolpaneshwar Wildlife Sanctuary earlier known as Dumkal sanctuary was notified in three
stages- 1982, 1987 and 1990. The sanctuary is located at the Gujarat-Maharashtra border in
the Satpuda mountain ranges. The sanctuary is extended over an area of 607.71 km2 in the
parts of Dediapada taluka of Narmada district. The administrative jurisdiction of the
sanctuary lies with of Rajpipla East territorial division, headquartered at Rajpipla.

More than 575 species of flowering plants were recorded from the sanctuary area many of
these had very high medicinal values. While Teak (Tectona grandis) is the most dominating
species, species like Terminalia crenulata, Emblica officinalis, Terminalia chebula, Madhuca
indica, Diospyros melanoxylon, Derris indica, Dendrocalamus strictus etc are also present
commonly.

Sanctuary support several species of reptiles, 32 species of mammals, 198 species of birds
and many species of insects. Sloth bear and leopard are the two flagship species of the
sanctuary. However, sanctuary also supports good population of Leopard cat, Four Horned
Antelope, Barking Deer, Hyena, Flying squirrel, etc. Tiger was reported from the sanctuary
till the year 2000. Birds species like Grey Jungle fowls, Crested Serpent eagle, Great-horned
Owl, Sparrow Hawk, Red Jungle fowls, Grey Hornbill etc. are present in good number in the
sanctuary.

2.2. Divisional Forests

The study area is covered under 14 Forest Divisions, covering different forest types (Table
2.2). Majority of these forests divisions are territorial, while Baroda is a wildlife division.

Table 2.2: Forest Divisions and Major Forest Types (as per Champion & Seth 1968)
Forest Division Major Forest Types

Dang (North & South) Very Moist teak forest (3B/C1a)

Vyara Moist teak Forest (3B/C1b)

Valsad (North & South) Slightly moist teak forests (3B/ C1c)
Rajpipla (East & West) Southern moist mixed deciduous forest (3B/C2)
Baria Dry teak forest (5A/C1b)

Chhotaudepur Dry mixed deciduous forests (5A/C3)
Baroda (Wildlife) Dry bamboo brakes (5E9)

Godhra Dry tropical riverine forest (5/1S1)
Sabarkantha (North & South) Desert Thorn Forest (6B/C1)

Banaskantha







3. Approach and Methodology

3.1.  Approach

It is realized that the word ‘ecology’ encompasses entire gamut of interactions among and
between different life forms (including the plants, animals and microbes) and physical (like
soil, water and air) and climatic environment (e.g. rainfall, temperature, etc.). Needless to
say, it is practically impossible to document, review and analyze these varied interactions
within the scope of this study. So, at the onset of this study we attempted to bring more
clarity to the phrase ‘gaps in ecological research’. In a sense, we attempted to redefine the
‘scope of work’ which is ‘doable’ in the context of present study.

In light of above and also keeping in view that this study is mainly focused on Protected
Avreas, it is understood that gaps in ‘ecological research’ need to be examined in the context
of conservation of biodiversity values within and adjoining areas of existing Protected Areas.
In practical sense, therefore, this study needs to look into those aspects of ecological
knowledge that should enhance scientific data and understanding for effective conservation
actions in and around PAs. Clearly, the above knowledge falls within the scope of
‘conservation biology /ecology’.

Inherently, conservation ecology is also driven by the understanding of some of the important
branches of traditional ecology (like population, community, landscape etc.). Given the
complexity of natural ecological systems and their interactions, it is very difficult to have full
understanding on all the above ecological spheres and as such very uncertain in using for
various conservation actions.

In addition, economic issues of PA conservation, like cost of conservation as well as
valuation of ecosystem services, are important for striking meaningful trade-offs and thus key
for overall success of conservation of PAs and adjoining biodiversity rich areas. Similarly,
issues related to human ecology like the maintenance of agro-diversity and traditional
knowledge is considered critical for holistic biodiversity conservation approach. In the
context of present study, these are highly relevant as the area predominantly inhabited by
tribal population and still engaged in customary farming and forest use practices.
Furthermore, since conservation ecology/biology is considered as ‘crisis discipline’ it often
needs to operate even when the knowledge and facts are not complete (Soule 1985). Putting it
differently, the conservation practices need to be in place even with some gaps in knowledge.

The above discussions suggest that for the purpose of present study, only those area of
ecological research need to be reviewed and analyzed that are considered to have direct
implications on conservation of biodiversity, especially the rare and endangered ones. That
means, instead of looking for gaps in ‘ecological’ research, contextually it would be more
appropriate to identify gaps in knowledge on key aspects of ‘conservation ecology’. With
(1997) reviewed key research focus in conservation biology and suggested a list of various
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research topics. For the purpose of this study, we adopted that list of research areas with some
modifications (Table 3.1).

Table 3.1: Key Conservation Research Area (With, 1997)!

Threat to Biodiversity
Habitat loss; Natural & Anthropogenic disturbance
Fragmentation effects, Edge effects, Corridor breaks
Exotic species introductions
Excessive harvesting/ extraction, trade
Hunting, poaching
Tourism

Biodiversity Status
Biodiversity rich areas (hotspots); Inventory & Species richness
Species Status: Distribution, R & E Species: Rarity indicator/ umbrella species,
Habitat types, their distribution, extent and quality

Species Ecology
Species interactions: Associations; Competition; Herbivory; Predator-prey; Host-parasitoid
Sensitivity to disturbance; Survivorship,
Habitat use & selection (suitability), area requirement (home range)

Population Analysis
Population size and structure: Density, abundance, Recruitment/regeneration, mortality, sex
and age ratio
Minimum Viable Population, Population Viability Analysis, Extinction risk; Inbreeding
depressions

Conservation management
Reserve design, Land use planning; captive propagation, reintroductions, ecological
restoration

Human Ecology
Traditional knowledge system (ethnobotany), Land use pattern; maintenance of agro-
diversity, institutional systems

Economic Analysis
Economics of ecosystem and biodiversity, valuation of ecosystem services; cost of
conservation, trade-offs, conflict management

Importantly, it is realized that, in the context of this study, while identification of research
needs in seven PAs of Eastern Hilly Region is critical, for the sustainability in biodiversity
conservation and maintenance of associated ecological processes in the entire region, the
understanding of other adjoining natural and forest areas are equally important and thus
desirable. This is especially significant because of existence of contiguous forest areas
outside most of the PAs and thus acts as corridors between these PAs. Therefore, studies of
other forests in similar eco-climatic regions may also provide vital information and
understanding about the ecological systems as well as biodiversity values. In this manner,
some of the other forests in close proximity to seven PAs are considered important for this
study. For example, in North Gujarat region some of these forests are in Vijaynagar,
Khedbrahma, Sabarkantha, Taranga Hill, Banaskantha, Danta, Ambaji, Vireshwar etc.
Similarly, in south Gujarat region important forest include of Waghai, Khatana, Rajpipla,

1 With, K. (1997). The Theory of Conservation Biology. Conserv. Biol. 11(6): 1436-1440.
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Dangs, Dharmpur, Tuwa, Umarpada, Kevadia, Champaner, Chhotaudepur, Panchmahal,
Valsad, Dediapada etc.

In other words, the study enlarges the scope and thus the extent of study region. It focuses
beyond the seven PAs of eastern hilly region and includes many other sites of biodiversity
importance that are located and interspersed within the network of these PAs. Conversely, the
study redefined and lessened the scope of gap identification in ecological baseline from
broadly defined and exhaustive realm of ‘ecological research’ to more targeted ‘conservation
biology’.

3.2.  Methodology

Keeping the above in view, this study is set to identify research issues that are important to
undertake and whose outputs can be used to improve various conservation and management
interventions in both PAs and contiguous non-PA forests.

In order to achieve the objectives of this study, we adopted three-pronged approach:

a. Review of existing literature on various aspects of ecology and biodiversity for the
seven protected areas as well as for entire eastern hilly landscape including those areas
that falls outside PAs

b. Field visits of study area with special focus on seven protected areas to understand
major ecological as well as socio-economical contours of the area

c. Widespread consultations with subject experts, local naturalists, forest department
officials, wildlife researchers and local community representatives to understand the
major ecological and biodiversity conservation issues in the study area.

3.2.1. Review of Literature

As discussed earlier, the whole issue of analyzing the gaps is based on comprehensive review
of previously conducted studies and their major outputs (published or unpublished). Needless
to say, the entire methodology, for identifying gaps in ecological research in PAs of eastern
hilly region and other neighboring forested tracts, is heavily relied on review of existing
literatures.

To achieve this, we adopted a strategy that involved searching for research and other studied
using different sources:

e Browsing through electronic database using internet

e Personal communications with researchers/ authors, requesting for hard or soft copies
of their published reports, research papers, thesis etc.

e Consulting libraries of relevant university Departments and Organizations.
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Thus, relevant Ph.D. thesis, research articles, technical reports, working plans of respective
divisions, management plans, district gazetteers and unpublished wildlife related data from
researchers and forest department, were collected for the purpose. However, problems were
faced in getting some of the older publications. Importantly, a CD with consolidated volume
of last 100 years of Journal of Bombay Natural History Society (JBNHS) was reviewed and
relevant articles were extracted. However, it is worth pointing out that there are many more
papers, thesis and reports that, despite our best efforts, were not able to be collected and
reviewed during the course of this study.

3.2.2. Field Visits

Initially, efforts have been made to undertake field visits of all the PAs and their adjoining
forested tracts. The purpose of these surveys was to understand the range of biological
diversity in the eastern hilly landscape, their ecological as well as socio-economic drivers
and, key threats therein. Visits of all the seven Protected Areas (viz. Balaram-Ambaji,
Jessore, Jambughoda, Ratanmahal, Purna & Shoolpaneshwar WLS and Vansda National Park
had been conducted during the course of this study.

In addition to above visits, members of the study team had also visited other forests areas in
the eastern hilly region and gathered valuable observations and information about forests and
their conservation and management issues?.

3.2.3. Consultations

The consultations with park managers, local Forest Department officials, local
knowledgeable persons, naturalists and subject experts were attempted through one-to-one
meetings and by sharing of notes through e-mails. In addition to this, several University
Departments and NGO’s have also been visited. These include S.P. University (VV Nagar),
South Gujarat University (Surat) and North Gujarat University (Patan). Brief description of
meeting with some of the forest officials and subject experts is presented in Annexure 1.

2 As part of other simultaneously conducting survey, the study team had several opportunities to visit forest
areas in 13 Forest Divisions across the entire eastern hilly region. These forest divisions include Banaskantha,
Sabarkantha (N & S), Baria, Godhra, Chhotaudepur, Rajpipla (E & W), Vyara, Dang (N & S) and Valsad (N &
S).

12



4. Review of Literature

4.1. Bibliographic Inventory

During the study, a total of 185 articles (including books, thesis, reports and research papers
etc.) were recorded/ collected from different sources. The citation of these indexed and
collected articles, reports etc. related to Eastern Hilly Region and adjoining forested areas
including seven protected areas and other important sites of higher conservation values is
presented in Table 4.1. It is important to mention here that this literature although covered
wide range of topics, they are mostly dealing with those subject matters which provide some
information and thus understanding about different aspects of conservation of natural (wild)
biodiversity.

Table 4.1: Literature collected or Referred while Reviewing the Research Works in EHR

Title Year Author Publication Detail
Book/ Booklet
Forest flora of Gujarat state 1971 |Patel, R.I. Forest Dept Baroda
Flora of Gujarat, Vol. I and Il. 1978 |Shah, G.L. Sardar Patel University Press,

V'V Nagar

Threatened Biodiversity of Gujarat— | 2001 |Anonymous Gujarat Ecological Society,
Baseline Information \Vadodara
Rare and Endangered Plants and 2003 |Anonymous Gujarat Ecological Society,
Animals of Gujarat \Vadodara
Wild Mammals of Gujarat 2004 |Anonymous Gujarat State Forest Dept.
M.Sc. Thesis
Taxonomic and population study of 2002 [Parmar, H. K. North Gujarat University,
Mammals around a selective rural area Patan
of North Gujarat
Study on occurrence and distribution of| 2007 |Bhavsar, D.I. North Gujarat University,
snakes in Mehsana city and Taranga Patan
hill forest
Study of taxonomic status of tree 2011 [Vasava, R. Sardar Patel University,
species in north eastern hilly region of VVallabh Vidhyanagar.
Gujarat
Regeneration status of some important 2011 |Darjee, J. Sardar Patel University,
tree species in forested areas of Gujarat \Vallabh Vidhyanagar.
Ph. D. Thesis
Floristic study of Ratan Mahal and 1968 |Bedi, S.J M. S. University, Baroda,
surrounding hills. India.
A contribution to the flora of Dangs 1968 |Suryanarayana, B.
forest, Gujarat
Contribution to the flora of Tuwa, 1968 |Deshpande, M. B. M.S. University of Baroda
Panchmabhal district, Gujarat
Taxonomical studies on the flora of 1969 |Singh, V.K. Sardar Patel University,
Rajpipla forest Vallabh Vidhyanagar.
A contribution to the flora of North 1970 |Yogi, D. V. Sardar Patel University,
Gujarat \Vallabh Vidhyanagar.
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Studies on the flora and vegetation of
Khedbrahma region in North Gujarat
with a note on the Chromosome
number and Keryotypes of some taxa
there in

1970

Bhatt, R. P.

M.S. University, Baroda.

A contribution to the floristic and 1974 |Karatela, Y.Y.

phytosociology of the Chotaudepur

Forest Division in Gujarat State

Contribution to the flora of Bansda 1976 |Desai, M.J.

forest

Ethnobotanical studies in the forest 1983 |Gopal, G.V. Sardar Patel University,
areas of some parts of Gujarat \Vallabh Vidhyanagar.
Floristic phytosociology and 1985 |Vashi, B.G.

ethnobotanical study of Umarpada

forest in South Gujarat

Floristic phytosociology and 1986 |Contractor, G.J.

ethnobotanical study of Vapi and
Umargaon area in South Gujarat

Flora of Dharampur forest 1987 |Reddy, A.S Sardar Patel University,
\Vallabh Vidhyanagar.

Identification and status survey of 1988 |Umadevi, A. J. South Gujarat University,

medicinal plants of Gujarat Surat

The ecology and management of a 1991 |Worah, S. University of Poona, Pune,

fragmented forest in South Gujarat, India.

India: the Dangs

\Vegetational and ecological studies of | 1993 |Pradeepkumar, G The M.S.University of Baroda

Shoolpaneshwar Wildlife Sanctuary

Studies on avifauna and avian ecology | 1996 |Desai, I.V. The M.S. University of
of Shoolpaneshwar Wildlife Sanctuary Baroda, VVadodara,

An ethnobotanical study of tribal area | 1998 |Punjani, B.L. North Gujarat University,
of district Sabarkantha Patan.

Eco-floristic and ethnomedicinal study | 2000 |Patel, D.M. North Gujarat University,
of Taranga forest, North Gujarat Patan.

Ethnobotanical studies of angiosperm | 2000 |Ant, H.M. North Gujarat University,
of Aravalli Hills, District Patan.

Banashkantha, Gujarat

Studies of angiospermic plants with 2000 |Patel, N. K. North Gujarat University,
relation to phytosociology and Patan.

ethnobotanical study of Danta Taluka,

District Banaskantha

Plant resource survey of Dholwani 2001 |Patel, N. B. North Gujarat University,
forest range of Sabarkantha District Patan.

Plant resource survey of Vijaynagar 2001 |Sidana, B. S. North Gujarat University,
forest range of Sabarkantha District Patan.

Floristic and ethnobotanical studies of | 2002 |Patel, R.S. Sardar Patel University,
Ambaji forest of North Gujarat \Vallabh Vidhyanagar.
Floristic and ethnobotanical studies of | 2002 |Patel, K.C. Sardar Patel University,
Danta forest of North Gujarat \Vallabh Vidhyanagar.
Phytochemical and biochemical studies| 2002 |D'Cruze, L. Gujarat University

on some ethnomedicinal plants of

Dediapada Forests, Rural Gujarat

Texo- ethnobotanical studies of 2005 (Jangid, M.S. North Gujarat University,

angiosperm of Modasa taluka, Dist.

Patan.
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Sabarkantha, Gujarat

Ecological studies on sloth bear
(Melursus ursinus) with special
reference to human-bear conflicts in
selected sloth bear habitats of North
Gujarat

2010

Mewada, T.

North Gujarat University,
Patan.

Technical Reports

Working plan for Dang Forests

1970

Khanchandani, M.S.

State Forest Department

Working plan for Bulsar Division

1972

Jhala, B.K. & Patel, R.I.

State Forest Department

Forest and Tribal Life: Study of
microregion, socio-cultural traits
sustaining tribal ecology, Danta

1988

Shukla, R.S., Vora,
A.B., Desai, A.T., Lal,
R.B. and Kulkarni,

MoEF Report

Taluka, Banaskantha District K.M.

Reptiles Fauna of Bharuch district 1991 |Vyas, R. Gujarat state Gazetteer
Bharuch district

Eco-environmental studies of Sardar 1992 |Sabnis, S. D. and Amin,[The M.S. University of

Sarovar Environs: Report of Eco-
environmental and wildlife
management studies

J. C.

Baroda, VVadodara,

Reptiles fauna of Surat district

1994

Vyas, R.

Gazetteers Surat District

Flora, fauna and EM of SSP command
between Narmada and Sabarmati river

1995

Patel, J.D. and Reddy,
A.S.

Sardar Patel University,
\Vallabh Vidhyanagar.

Biological Diversity of Gujarat: 1996 |Anonymous GEC, Vadodara
Current Knowledge
Biodiversity study on Vansda National | 2000 (Singh, H. S., Raval, B. |GEER Foundation,

Park: A comprehensive ecological and
socio-economic study

R., Patel, B. H., Tatu,
K., Patel, D., Vyas, R

Gandhinagar

and Patel, B. H.
State fauna series 8: Fauna of Gujarat, | 2000 |Chakraborty, S. and ZSl, Calcutta
part - I: Vertebrates Agrawal, V.C.
Conservation and Sustainable 2000 |Anonymous SRISTI, Ahmedabad
management of dryland floral
biodiversity of Balaram-Ambaji
wildlife Sanctuary and Jessore sloth
Bear Sanctuary.
Management Plan of Purna Wildlife 2001 |Anonymous Forest Department, Gujarat
Sanctuary (2002-2011) State
Management Plan, Balaram-Ambaji 2001 |Singh, R. Forest Department, Gujarat
Wildlife Sanctuary 2002-2011 State
Natural Heritage of Gujarat (Forests 2001 |Singh, H. S. GEER Foundation,
and Wildlife). Gandhinagar
Biodiversity study in Ratanmahal 2002 |Singh, H. S., Patel, B. |GEER Foundation,

Wildlife Sanctuary (a comprehensive
ecological and socio-economic study)

H., Trivedi, P., Raval,
B. R., Pawar, J. S.,
Vyas, R. & Patel, B. H

Gandhinagar

Ecological and biodiversity study of
Jambughoda Wildlife Sanctuary

2002

Padte, G.S. et al.

MSU Baroda (Report
submitted to Forest Dept.)

Management Plan, Jambughoda
Wildlife Sanctuary, 2002-2011

2002

Mehta, S.K. and
Varshney, A.K.

State Forest Department,
\Vadodara.

Management Plan, Jessore Wildlife
Sanctuary 2002-2011

2002

Singh, J.
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The status of biodiversity of Jessore
Wildlife Sanctuary (A comprehensive

2002

Pandey, C.N., Patel,
B.H., Trivedi, P., Vyas,

GEER Foundation,
Gandhinagar

ecological and socio-economic study) R. & Jethva, B.

Survey of habitat, distribution and 2002 |Vyas, R.V. Declining Amphibian
status of Bombay ichthyophis Population Task Force,
(Ichthyophis bombayensis) in the

\Western Ghats region of Gujarat State

Bird study of Purna Wildlife 2003 [Trivedi, P. GEER Foundation,
Sanctuary, Dangs under biodiversity Gandhinagar

study of Purna Wildlife Sanctuary

Conservation of Rare and Endangered | 2003 |Anonymous GEC, Vadodara
Biodiversity (CREB) of Gujarat

A Field Guide to Amphibians of 2003 |Vyas, R. Surat Nature Club
Gujarat

Raab: The traditional agricultural 2004 |Goswami, G.,

practice of Dangs and its impacts on Chatterjee, S. and

forests: a case study Worah, S.

The status of biodiversity in Purna 2004 |Pandey, C.N., Patel, GEER Foundation,

Wildlife Sanctuary (a comprehensive
ecological and socio-economic study)

S.P., Chavan, S., Salvi,
H., Patel, B.H., Vyas,
R., Trivedi, P., Jethva,
B. and Aiyadurai, A.

Gandhinagar

Avifaunal study of Jessore Wildlife
Sanctuary.

2005

Trivedi, P.

GEER Foundation,
Gandhinagar

Medicinal Plants of Gujarat

2005

Pandey, C.N., Raval,
B.R., Mali, S. & Salvi,
H

GEER Foundation,
Gandhinagar

A survey of critically endangered
Forest Owlet (Heteroglaux blewitti) in
Central India

2007

Mehta, P., Kulkarni, J.,
Patil, D. and Kolte, P.

Envirosearch, Pune.

Assessment of Biodiversity and
Preparation of Conservation Plan for
the Forests of North Gujarat Region,
Gujarat

2007

Joshua, J. et al.

GUIDE, Bhuj

Ecology, behaviour and interaction of | 2008 |[Anonymous Wildlife Institute of India,
highly dense population of sloth bear Dehradun

(Melursus ursinus) and human-sloth

bear conflict in Jessore wildlife. Phase-

| sanctuary, Gujarat and Mount Abu

wildlife sanctuary, Rajasthan.

Study on occurrence, distribution and | 2008 |Dharaiya, N. Gujarat Forest Research
status of some small and rare mammals Institute

in the North region, Gujarat

Evaluating habitat and human-bear 2009 |Mewada, T., Rufford's small grant agency

conflict in North Guijarat, India, to seek
solution for human-bear coexistence

Dharaiya,N. and
Ratnayeke, S.

Biodiversity of Shoolpaneshwar
Wildlife Sanctuary (a comprehensive
ecological and socio-economic study).

2010

Pandey C.N. and Raval,
B.R.

GEER Foundation,
Gandhinagar

Research Articles

Description of new lizard from the
Dangs

1887

Gleadow, W.

J. Bombay Nat. Hist. Soc. 2:
49-51.
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Plants of North Gujarat

1918

Saxton, W.T. and

Recor. Bot. Surv. India, 6(7):

Sedwick, L.J. 209-326

The vegetation of Vireshwar 1942 |Sutaria, R. N. J. Guj. Nat. Hist. Soc. 1: 39-
40.

The Gujarat Satpuras in Indian 1950 JAli, S. Prakriti, 9: 9-23.
ornithogeography: the highway of
Malayan forms to the Western Ghats
A checklist of fishes occurring inthe [1952 |Ranade, M.R. J. Bombay Nat. Hist. Soc., 52:
freshwaters of Baroda
The birds of Gujarat | and Il 1954 |Alj, S. J. Bombay Nat. Hist. Soc , 52
Contribution to the botany of Dangs 1955 |Santapau, H. J. Guj. Res. Soc. 16: 204-320.
Forest in Gujarat
A brief account of the Flora of 1959 |Bharathi, S. G. J. Bombay Nat. Hist. Soc.
Visnagar, North Gujarat and its 56(3): 588-610.
environs
The flora of Taranga hills. 1964 |Shah, C. K. J. Orient. Institute. 1: 458-474
A study of the Vegetation and flora of 1969 |Bhatt, R. P. and Bedi, [Bull. Bot. Surv. India. 11: 311-

Khedbrahma region of north Gujarat

S.J.

321.

A preliminary floristic survey of
Bulsar-Tithal Dungri area in Gujarat
State

1971

Inamdar, J.A. and Patel,
R.M.

Indian Forester, 97(6):

Addition to the flora of North Gujarat
(Ahmedabad, Mehsana and
Sabarkantha Districts).

1974

Shah, G. L. and Yogi,
D.V.

J. Bombay Nat. Hist. Soc.
71(1): 62

Further contribution to the flora and
vegetation of Khedbrahma region of
North Gujarat.

1974

Bhatt, R. P. and Sabnis,
S. D.

J. M. S. Univ. Baroda. 21(3):
7-34.

Some more plants from Khedbrahma
region, North Gujarat

1974

Shah, G. L. and Yogi,
D. V.

Bull. Bot. Surv. India, 13;: 282-
284,

The forest vegetation and
phytogeography of Khedbrahma region
in North Gujarat.

1975

Bhatt, R. P. and Sabnis,
S. D.

Botanique 4: 27-34.

Ethnobotany of the Ratanmahal hills, |1978 |Bedi, S.J. Economic Botany, 32:
Guijarat, India
Flora and vegetation of Jambughoda, (1978 |Asari R.J. and Padte  |J. M. S. Univ. Baroda. 27: 29-

Mahal and surrounding hills, District
Panchmahal, Gujarat

SJ.

43

Phytosociological studies on the
vegetation of Chotaudepur forest of
Eastern Gujarat

1978

Parabia, M.H., Yadav,
S.S. and Shah, G.L.

Indian Journal of Forestry, 1:
312-318.

Some folk medicines of Dangs, Gujarat
State

1980

Joshi, M.C., Patel, M.B.
and Mehta, P.J.

Bull. Med. Ethnobot. Res. 1:
8-24.

Taxonomical and ecological studies on |[1982 |Sharma, R.C. Rec. Zool. Surv. India, 80:
the reptiles of Gujarat.
An ethnobotanical profile of the 1982 |Shah, G.L. and Gopal, |J. Econ. Taxo. Bot. 3: 355-

Dangies

G.V.

364.
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Observations on the Crested Serpent

1983

Naoroji, R.K. and

J. Bombay Nat. Hist. Soc.

Eagle Spilornis cheela in Rajpipla Monga, S.G. 80(2): 237-285
forest, South Gujarat
Rare species with restricted distribution|1983  [Shah, G.L. In: Jain, S.K. and Rao, R.R.

in South Gujarat

(eds). An assessment of
threatened plants of India. BSI,
Calcutta

Birds of Rajpipla forest, South Gujarat
with notes on nest found and breeding
recorded and some new observations

1984

Monga, S. G. and
Naoroji, R. K.

J. Bombay Nat. Hist. Soc.
80(3): 575-612.

Ecological studies on amphibians of (1984 |Sarkar, A.K. Bull. Zool. Surv. India, 6:
Guijarat

The occurrence of the marbled ballon 1984  |Naik, Y. M. J. Bombay Nat. Hist. Soc.,
frog Uperodon systoma (Schneider) in 81(2): 488-489.

Baroda, Gujarat State

Notes on some common breeding 1985 |Naoroji, R.K. J. Bombay Nat. Hist. Soc. 82:
Raptors of Rajpipla forest 278-308.

Ethnonmedical notes from the tribal (1985 |Shah, G.L. and Gopal, |J. Econ. Taxo. Bot. 6(1):193-

inhabitants of the north Gujarat, India

G.V.

201

Record of the Fungoid Frog Rana
malabarica (Bibron) in Navsari
(Gujarat State)

1986

Naik, Y.M. and Patel,
R.K.

J. Bombay Nat. Hist. Soc.
83(3): 672

Contribution to the etnobotany of
Khedbrahma region of North Gujarat

1987

Bhatt, R.P. and Sabnis,
S.D.

J. Econ. Taxo. Bot. 8:139

Rare and Endangered Plants of Gujarat {1987  [Joshi, M.C. Bull. Med. Ethnobot. Res. 9(1-
State forests 2): 31-39.
The Bombay shield tail snake 1988 |Vyas, R. & Jala, C. Herpeton., 1(1): 16.

(Uropeltis macrolepis : Peters)
collected from the Saputara,Dang

Notes on snakes from district Dang, 1988 [Vyas, R. J. Bombay Nat. Hist. Soc.,
Guijarat state 85(1): 200.
A survey of fresh water turtles of 1990 |Vyas, R. & Patel, B.H. |J. Bombay Nat. Hist. Soc.,

Guijarat

87(1): 152-155.

Amphibian fauna of Shoolpaneshwar (1992 |Naik, Y. M. and Vinod, |Cobra, 8:
sanctuary. K.R.
Birds of Shoolpaneshwar Wildlife 1993 | Desai, I. V., Suresh, B. |Pavo, 31: 55-72.

Sanctuary, Gujarat, India.

and Pilo, B.

Record of the Frog Kaloula pulchra 1993  |Naik, Y.M., Vinod, J. Bombay Nat. Hist. Soc.
Gray 1831 at Mal-Samot, Bharuch K.R. and Patel, C. 90(2): 299

Dist., Gujarat

Record of the Verrucose Frog Rana 1993 |Naik, Y.M. and Vinod, |J. Bombay Nat. Hist. Soc.
keralensis (Dubois) in Shoolpaneshwar K.R. 90(3): 521.

Wildlife Sanctuary (Bharuch District,

Guijarat)

Record of a rare skink, Lygosoma 1994  |Naik, Y.M. and Vinod, |J. Bombay Nat. Hist. Soc. 90:

lineate from Kevadia, Gujarat.

K.R.
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Studies on distribution of amphibian
fauna of Gujarat, India.

1994

Naik, Y. M. and Vinod,
K.R.

Hamadryad, 8:

Importance of conservation of
amphibian fauna in Shoolpaneshwar
Sanctuary

1995

Naik, Y. M., Vinod,
K.R. and Pilo, B.

Proc. Sympo. Trends in Indian
Wildlife Research

An identification key and checklist of |1995 |Vyas, R.V. Indian J. Anim. Mophol.
Snakes of Gujarat State, Physiol.

Amphibian fauna of Gujarat state and |1996 [Vyas, R.V. Zoo's Print J., 11(5): 12-13.
regional distribution

Amphibian fauna of Gujarat: An 1996 |Naik, Y. M. and Vinod, |J. Anim. Morphol. Physiol.

update list and key to the identification

K.R.

43(2): 191-194

Records of water snakes 1996 |Vyas, R. J. Bombay Nat. Hist. Soc.
(Homalopsidae:Serpentes) from 93(1): 101

Guijarat State (Purna River Navsari,

Valsad district, Gujarat)

A Survey of Avifauna of Khatana and |1998 |Kumar, J.I.N., Kumar, [Pavo 36(1&2): 69-75

\Waghai Forests of Gujarat

R.N., Soni, H.B. and
Gohil, A.N.

Reptiles of Narmada Valley

1998

Naik, Y.M., Vinod,
K.R., and Pradeep, P.K.

Cobra, 11: 7-8.

Plant used as tooth brush by tribesof {1998 |Punjani, B.L. Ethnobotany,10:133-135
District Sabarkantha (North Gujarat)
Biodiversity Status of Important 1998 |Chavan, S.A. and Lal, |In: Kotwal, P.C. and Banerjee,

Ecosystems of Gujarat

B.

S. (eds). Managed Forests and
Protected Areas. Pp:66-107

The Reptiles of Gujarat State: up to 1998 |Vyas, R.V. Tiger Paper 25(1):8-14
date Distribution

A preliminary survey of Amphibian {1999 |Vyas, R. Frog Leg, 3(2): 2-3

fauna of Jambughoda Wildlife

Sanctuary, Gujarat

Biodiversity and Socio — Cultural 1999 |Kumar, J.I.N., Kumar, |Int. J. Ecol. Envir. Conserv.

Status of Khatana and Waghai Forests
South Guijarat, India

R.N., Soni, H.B. and
Gohil, A.N.

5(4): 335-340.

Distribution and status of the Star
Tortoise (Geochelone elegans) in
Guijarat State, India

2000

\yas, R. and
Parasharya, B.M.

Z00's Print Journal
15(1):2220-2222

First record Pasammophilus 2000 |Vyas, R. J. Bombay Nat. Hist. Soc.,
blanfordanus (Stoliczka, 1871) 97(3): 432-434

(Family: Agamidae) from Gujarat State

Preliminary investigations of plant 2000 |Kumar, J.I.N., Kumar, |Int. J. Ecol. Envir. Conserv.

diversity of Khatana and Waghai
Forests of North Western Ghats, South
Guijarat, India

R.N., Soni, H.B., and
Gohil, A.N.

6(1):87-92
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Traditional medicinal plant remedies to
treat cough and asthmatic disorders in
the Aravalli ranges in North Gujarat,
India

2000

Punjani, B.L. and
Kumar, V.

J. Nat. Rem. 2(2): 173-178

Preliminary Investigations on
Biodiversity of Khatana and Waghai
Forests, Gujarat

2000

Kumar, J.I.N., Kumar,
R.N., Soni, Gohil, A.N.
and H.B.

Int. J. of Ecol. Envir. Conserv.
6(1):

A Review of Reptile Studies in Gujarat|2000 |Vyas, R.V. Z0o0's Print Journal 15(12):
State 386-390

Avifauna of Dam-site of Panchmahal 2000 [Vyas, R. Tigerpaper, 27.

district with reference to breeding site

of Indian tern & small Indian

Pratincole

Tree species diversity of Khatana 2001 |Kumar, J.I.N., Kumar, |J. Natu. Conserv. 13(2): 149-
forest of South Gujarat. R.N. and Joseph, S. 166

Butterflies of VVansda national park 2002 |Bhalidia,K., Bhuva, Zoo's Print Journal 17(10):

\.J., Dave, S.M. and
Soni, V.C.

903-904

Folk medicinal plants used for skin
disorders in tribal pockets of
Sabarkantha district, Gujarat

2002

Punjani, B.L. and
Kumar, V.

J. Nat. Rem. 2(1): 84-87

Tree species diversity of Waghai forest|2002  |Kumar, J.I.N, Kumar, |Int. J. Ecol. Envir. Conserv.
of the Northern part of Western Ghats R.N. and Joseph, S.  |8(3): 235-248
Plant species diversity in Gujarat. 2002 |Sharma, D., Gavali, D. |The Botanica, 52:
and Shah, J.J.
An ethno-veterinary study of tribal 2002 |Punjani, B.L. Geobios 29: 177-180
areas of Aravalli hills in North Gujarat
Ethno-botanical aspects of some plants 2002  [Punjani, B.L. Ancient Science of Life, 21(4):
of Aravalli hills in North Gujarat 268-280
Amphibians of Purna Wildlife 2003 |Silival, M., Dhuru, S., |Zoo's Print Journal 18(7):

Sanctuary, Dangs, Gujarat

Suresh, B., Nayak,
Y.M. and Pilo, B.

1157-1158

Ethno-medicinal plants specially used

2003

Punjani, B.L. and

J. Nat. Rem. 3(2): 195-198

for liver disorders in Aravalli ranges of Kumar, V.

Guijarat, India

Ethno-medicinal uses of some selected 2003  (Jangid, M.S. Adv. Biol. Sci. 2: 39-40
climbers of Modasa taluka of North

Guijarat

Plants used in traditional phytotherapy {2003 |Punjani, B.L. and Indian J. Tradi. Know. 3(1):

for hair care by tribals in Sabarkantha
District, Gujarat, India

Kumar, V.

74-78

Record of Marbled Balloon Frog
(Uperodon systoma ) from
Jambughoda Wildlife Sanctuary and its
distribution in Gujarat State

2003

\/yas, R., Parasharya,
B. M. and Upadhya,
K.B.

Cobra 54: 9-10

Spiders of Purna Wildlife Sanctuary

2003

Silival, M.,Suresh, B.
and Pilo,B.

Zo0's Print Journal 18(11):
1259-1263
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First record of Ophisops beddomei 2003 |Vyas, R. Hamadryad, 27(2): 280-281.
from Ratanmahal Wildlife Sanctuary,

Gujarat

Bird watching in Vansda National 2004 |Bhatt, M. Vihang 21: 9-10

Park.

Ethnobotanical values of certain plant (2004 |[Kumar, J.I.N., Soni, H. |Inter. J. Biosci. Repo. 2(1): 63-

species of Dangs Forest, extreme
northern part of Western Ghats, South
Guijarat, India

and Kumar, R.N.

74

Sighting of fieldfar (Turdus pilaris) in

2004

Joshua, J., Soni, H.,

Newsletter for Birdwatchers:

Firozpura of Banaskantha district, Joshi, N.M. and 59

North Gujarat, India Joshi,P.

Herpetofauna of Vansda National Park.[2004  |Vyas, R. Zo0's Print Journal, 19(6):
1512-1514

Socio-Economic impact of 2004  |Punjani, B.L. In: Focus on Sacred Groves &

Ethnobotanical plants on tribal of Ethnobotany, pp. 174-180

Aravalli ranges, Gujarat India

Herpetofauna of Ratanmahal Wildlife 2004 [Vyas, R. Tigerpaper, 31(3): 17-21.

Sanctuary, Gujarat, India

First record of the painted frog 2004 |Vyas, R. & Upadhya, |Herpinstance, 2(1): 1-2.

(Kaloula pulchra) from Jambughoda K.B.

Wildlife Sanctuary, Gujarat

Aesthetic values of selected floral 2005 |Kumar, J.I.N., Soni, H., |Indian J. Tradi. Know. 4(3):

elements of Khatana and Waghai
forests of Dangs, extreme northern part
of Western Ghats, India

Kumar, R.N. and
Bhatt, 1.V.

275-286

Assessment of Anthropogenic 2005 |Kumar, J.I.N., Soni, H. |Inter. J. Natu. Conserv. 17(1):
Interventions in Shoolpaneshwar and Kumar, R.N. 1-25

Wildlife Sanctuary, Gujarat, India

Resource use pattern of some tree 2005 |Kumar, J.I.N., Kumar, (Inter.J. Natu. Conserv. 17(1):
species by local inhabitants of Waghai R.N. and Soni, H. 169-176

forest, Dangs District, north extreme

part of Western Ghats, Gujarat

\ernacular name of amphibian fauna 2005 |Vyas, R. Herpinstance, 3(1): 8-9.

in the state of Gujarat

Assessment of Anthropogenic 2006 |Kumar, J.I.N., H. Soni |Int. J. Ecol. Envir. Conserv.
Interventions in Jambughoda Wildlife and R.N. Kumar 13(2): 233-246

Sanctuary, Gujarat, India

Phenology of some floral elements of 2006 |Kumar, J.I.N., H. Soni |Inter. J. Biosci. Repo. 4(1):
\Waghai forest, north extreme part of and R.N. Kumar 171-178

Western Ghats, Gujarat, India

Reptilian diversity of Jambughoda 2006 |Vyas, R. Tiger Paper 33: 20-23
Wildlife Sanctuary, Gujarat

Sighting of Crested Tree-Swift 2006 |Kala, H., Joshua, J. and |Indian Birds 2(1):13

Hemiprocne coronata in North Gujarat

F. Wesley Sunderraj,
S.F.
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Significant bird records and local
extinctions in Purna and Ratanmahal
Wildlife Sanctuaries, Gujarat, India

2006

Trivedi, P. and Soni,
V.C.

Forktail, 22:39-48

Protected Areas in Gujarat; Prospects
and Perspectives

2006

Sharma, D. and Gavali,
D.

Indian Forester, 132(10):

Avifauna of Taranga hill forest,
Gujarat

2007

Patel, C.D.,Prajapati,
S.H., Bharwad, R.B.
and Patel, M.1.

Adv. Biol. Sci. 6: 83-87

Studies on some plant species used by {2007 |Kumar, N.J.l., Kumar, |Indian J. Tradi. Know. 6(2):
tribal communities of Saputara and R.N, Patil, N. and Soni, |347-368

Purna forests, Dang District, Gujarat H.

Sighting of Rusty spotted cat from new 2007 |Vyas, V., Cat News 46

localities in Central Gujarat.

Lakhmapurkar, J.J. &
Gavali, D.

Remarkable genetic homogeneity in
unstriped, long tailed Ichthyophis
(Amphibian: Gemnophiona:
Ichthyopiidea) along 1500 km of
\Western Ghats, India

2007

Gower, D. J., Dharne,
M., Bhatta, G., Giri, V.,
VVyas, R., Govindappa,
V., Oommen, O. V.,
George, J., Schouche,
Y. & Wilkinson, M.

J. Zool., 272: 266-275.

Present conservation scenario of
Reptile fauna in Gujarat Stat, India

2007

\Vyas, R.

Indian Forester, 133(10):
1381-1394.

Herpetofauna of Purna Wildlife 2007 |Vyas, R. Reptile Rap, 8: 10-15.
Sanctuary, Gujarat, India
Avian diversity of Jessore Sloth Bear 2008 |Prajapati, S.H., Patel, |Adv. Biol. Sci. 7(1): 103-108

Sanctuary

C.D. and Patel, M.I.

Birds of Balaram-Ambaji Wildlife
Sanctuary

2008

Prajapati, S.H., Patel,
C.D. and Patel, M.I.

Adv. Biol. Sci. 7(1): 91-95

Birds at VVadatalav near Champaner, 2008 |Deshkar, S., Gavali, D. |Flamingo
Pavagadh and Lakhmapurkar, J.
A threat to small mammals in Central [2008 |Gavali, D., Cat News 48:

Gujarat

Lakhmapurkar, J.J. and
\Vyas, V.

Review of the current diversity and 2008 |Vyas, R. Indian Forester, 134(10):
richness of amphibians of Gujarat, 1381-1392.

India

Feeding patterns and den ecology of 2009 |Gajera,N., Dave, S.M. |Tiger Paper 36: 13-18

Striped Hyena (Haeyena haeyena) in
North Gujarat, India

and Dharaiya, N.

Nesting patterns of some terrestrial
birds in Danta Forest Range, Northern
Guijarat, India

2009

Gajera, N., Dave, S.M.
& Dharaiya, N.

J. Threatened Taxa, 1(3): 170-
173

The mangrove diversity of Purna
Estuary, South Gujarat, India

2009

Bhatt, S., Shah, D.G.
and Desali, N.

Tropical Ecology, 50(2): 287-
293

Record of Lygosoma albopunctata
Gray, 1846 from Vansda forest and
comments on its distribution in Gujarat
State

2009

\Vyas, R.

Reptile Rap, 10: 4-5.
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The record of Beddome’s cat snake
Boiga beddomei from Purna Wildlife
Sanctuary, Gujarat State, India

2009

Vyas, R. & Desai, S.R.

Reptile Rap, 10: 10-13.

An impact assessment of sustainable
forest management on socio-economic
development in Sabarkantha (South)
forest division of Gujarat state

2010

Singh. B. and Sharma
S.K.

Nature and Science, 8(8): 168-
173

Ethno-medicinal plants use for 2010 |Patel, N.K. Life Science Leaflets 7: 135-
impotence, frigidity and sexual 149

weakness in Danta taluka, Gujarat

Ethnomedicinal study of some selected 2010 (Jangid, M.S. and Patel, |Life Science Leaflets, 7: 201-

plants of family Capparaceae of
Modasa taluka, Dist. Sabarkantha,
North Gujarat

N.K.

205

Herbal folk medicines used for urinary {2010  |Punjani, B.L. Indian J. Tradi. Know. 9(1):
complaints in tribal pockets of 126-130

northeast Gujarat

Status of avifauna at Taranga hill 2010 |Patel, C.D. and Patel, |J. Threat. Taxa 2(2); 695-699

forest, Gujarat, India

M.I.

Study of tree species diversity of
Modasa taluka, Dist. Sabarkantha,
Gujarat

2010

Jangid, M.S. and
Sharma, S.S.

Life Science Leaflets 7; 119-
126

Study on parasite host of the genus
Cascuta and its traditional uses in
Palanpur taluka, Gujarat, India

2010

Patel, N.J. and Patel,
N.K.

Ethnobotanical leaflets, 14:
126-135

Survey of plant species used for the
treatment of teeth diseases by the
tribals of Ambaji Danta forest areas of
North Gujarat

2010

Patel, K.C. and Patel,
R.S.

Life Science Leaflets 7: 206-
209

Seasonal dietary composition of sloth {2010 |Mewada, T. & Tigerpaper, 37(2): 8-13
bear (Melursus ursinus) in the reserve Dharaiya, N.

forest of Vijaynagar, North Gujarat,

India

Ethno-medico-botany of Godhra forest 2011  [Yadaiah, G., Oza, B.  |Indian Forester : 948-960

division of Panchmahal district,
Guijarat State

and Joshi, P.

These articles were found published in different forms and grouped into five categories viz.
books, thesis (M.Sc. and Ph.D.), research articles and reports. Accordingly, out of 185
collected references, majority (116) were research papers published in journals, edited books
and proceedings. Technical reports on various aspects by different research institutes,
university departments, and forest departments were found in relatively less in numbers.
There were just 27 Ph.D. theses related to biodiversity aspects of the study regions (Table
4.2). Further to above, it is also important to mention that while for the purpose of this study,
we referred 184 published documents, only 77 were actually accessed (or available) either in
hard or soft copies. Remaining 107 documents were found as citations available documents.
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It is interesting to note that these documents are published in different years. The oldest
record is of year 1881 while a few documents are as recent as of year 2011. There were only
three records which belong to pre-independence era. Further analysis suggests that the
number of studies, as reflected by number of documents produced, increased at rapid rate in

Table 4.2: Number of Published Documents Available in Different Forms

Type Citation Hard Copy Soft Copy Total
Book 0 4 1 5
M.Sc.Thesis 1 1 2 4
Ph.D. Thesis 24 3 0 27
Research Paper 74 32 10 116
Technical Report 8 19 6 33
Total 107 59 19 185

the last decade (Table 4.3, Fig. 4.1).

4.2.

The collected literatures are aimed to understand about the past research focus on different
aspects of biodiversity, ecology and conservation in eastern hilly region. In the context of this
work, all those past studies were considered relevant where the emphasis was on any single
taxa. In the eastern hilly region, studies covered following specific taxa: plant, bird, mammal,

Table 4.3: Growth in studies in different periods

Period No. of Documents Produced
Up to 1950 4
1951-60 4
1961-70 9
1971-80 14
1981-90 21
1991-2000 40
Post 2000 93
Total 185
18 Fig. 4.1: Studies in Different Years
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herpetofauna, fish, butterfly, insect and spider. In addition, studies having conservation
oriented multi-taxa or multi-disciplinary focus were also included.

Furthermore, as spelled out in theoretical approach adopted for present study (see Section
3.1), research gaps need to be understood in the specific context and framework of
‘conservation biology’. Thus, we attempted to record and evaluated those studies which at
least covered any of the following four major aspects of ‘conservation biology’, across above
described taxa and multi-disciplinary studies:

i.  Species Accounts: Inventories of floral and faunal species including the rare and
endangered ones

ii.  Ecology: Community or species ecology that include species distribution, breeding,
population, abundance, habitat utilization, energetics (e.g. herbivory, pray-predator
relationships), landscape interactions etc.

iii.  People and Biodiversity: Relationships between people and biodiversity that include
traditional knowledge system like ethno-botanical uses, biodiversity linked livelihood
and socio-economic systems, land use alterations and patterns, and cost of
conservation in the form of human-wildlife conflicts

iv.  Conservation and Management: Conservation and management of biodiversity
including the analysis of anthropogenic threats (like over harvesting of resources, fire,
grazing, fragmentation etc.), eco-restorations, economics and tradeoffs in
conservation (e.g. valuation of ecosystem services), management planning,
monitoring etc.

It is also understood that the comprehensive list of research areas, given by With (1997), are
key to support effective biodiversity conservation program in any given location/ region.
However, in the region like EHR, most of the research and studies in past were undertaken on
quite an ad hoc basis, without any systematic ‘research need assessment’ for conservation
and management. As a matter of fact, it is also highly unrealistic to expect all the research
areas suggested by With (1997) are undertaken in the PAs and surrounding areas of EHR.
Thus, for the purpose of this study, and in the context of EHR, the above four aspects of
biodiversity conservation are desegregated into 13 major study themes, that are considered
necessary (or bare minimum) to support different biodiversity conservation programs in the
region.

It is important to mention here that while indexing all the 185 collected references, a
particular study was grouped (or keyed) to either one or more than one study locations, study
aspects and study themes. For example, a study can cover Balaram WLS as well as Jessore
WLS. Similarly, a study can deal with species account, ecology and conservation aspects. In
case of study focus, however, each study was grouped exclusively into one of the nine focus
areas.
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Accordingly, in order to understand the state of knowledge about the biodiversity
conservation and related aspects in EHR, each of the collated 185 documents/articles were
indexed (classified) into following keys (a) geographical representation/ location of the study
(b) major focus (taxa) covered under the study (c) major study aspects and (d) major study

themes (Table 4.4).

Table 4.4: Key Classes Adopted for Indexing the Studies Reviewed

Study Location Study Focus Study Aspects Study Themes
PAs: Single Taxa: e Species Accounts | e Inventory
e Balaram WLS e Plant e Ecology ¢ Rare & Endangered
e Jessore WLS e Mammal e People & Species
e Jambughoda WLS ¢ Bird Biodiversity o Species Distribution
e Purna WLS e Herpetofauna | e Conservation & ¢ Population
e Ratanmahal WLS e Fish Management e Habitat Utilization
e Shoolpaneshwar WLS o Butterfly e Landscape Analysis
e Vansda NP e Spider ¢ Ethno-botany
Regions: ¢ Insects e Socio-Economic
e Central Gujarat Multi-taxa/ Multi- e Land use Pattern
e North Gujarat disciplinary e Human Wildlife
e South Gujarat Conflict
o Gujarat e Threat Analysis
e Economics of
Conservation
e Management

4.2.1. Study Location

In terms of study area, the studies were grouped into seven Protected Area sites in Eastern
Hilly Region. In addition to above, as discussed earlier, three regions viz. North Gujarat,
Central Gujarat and South Gujarat that represent contiguous forested tracts outside Protected
Areas were also considered as part of Eastern Hilly Region. Finally, there were several State
level studies where some focus is given to eastern hilly region. Therefore, all the studies were
grouped into one of the 11 locations i.e. seven PAs, three regions and one State.

Out of total 185 documents reviewed, only 45 were focused on the Protected Areas of EHR.
Shoolpaneshwar, Jambughoda and Purna WLS were most studied PAs. Just five Ph.D. Thesis
were produced on various issues of seven protected areas. Among the three regions,
maximum number of studies was recorded in North Gujarat (51) and South Gujarat (47).
Further, in terms of types of document available, maximum number of documents available
was research papers in north Gujarat (33) and south Gujarat (30) (Table 4.5).

Table 4.5: Number of Indexed Studies and Their Type Across Different Study Locations
L ocation Book M.Sg. Ph.D_. Research | Technical Total
Thesis Thesis Paper Report
Balaram WLS 1 1 2 4
Jessore WLS 1 4 5
Jambughoda WLS 6 2 8
Purna WLS 6 3 9
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Ratanmahal WLS 1 4 1 6
Shoolpaneshwar WLS 2 5 2 9
Vansda NP 1 4 1 6
Central Gujarat 3 9 12
North Gujarat 2 11 33 5 51
South Gujarat 2 7 30 8 47
Gujarat 5 1 18 6 30
Total 5 4 27 116 33 185

4.2.2. Study Focus

Referred studies were categorized into two main types: having target on single taxa and target
on multi-taxa/ multidiscipline. Further, studies were grouped into nine focus areas - eight
targeting separate taxa of flora and fauna, and one aimed to multi-taxa /multi-disciplinary
issues. Needless to say that out of all studies, those related to plants were common (74)
followed by herpeto-fauna (43) and birds (22). Knowledge about animal taxa like fish,
butterfly and spider was found quite limited as there was just one study on each as main
focus. Similarly, there were no research reports found on insect fauna (Table 4.6).

Importantly, out of 34 multi-disciplinary reports, 24 had looked into inventories and other
ecological aspects of different taxa, including five comprehensive biodiversity studies by
GEER Foundation (covered Ratanmahal, Jessore, Purna and Shoolpaneshwar WLS, and
Vansda NP). Similarly, a comprehensive multi-dimensional study was conducted by GUIDE
covering forest areas of north Gujarat including Balaram and Jessore WLS and Vijaynagar
forest. In addition, management plans of all the PAs also covered different aspects of
biodiversity conservation.

Table 4.6: Definition of Major Focus Area of Indexed Studies
Focus Area Total Definition
Single Taxa Focus
Plant 74 Studies which focus on vegetation and flora.
Mammal 9 Studies which focus on mammalian fauna
Bird 22 Studies which focus on bird fauna
Herpetofauna 43 Studies which focus on reptile and amphibian fauna
Fish 1 Studies which focus on fish fauna
Butterfly 1 Studies which focus on butterfly fauna
Spider 1 Studies which focus on spider fauna
Insects 0 Studies which focus on insect fauna
Multi-taxa/ 34 Studies which combine focus on more than one taxa /sectors
multi-disciplinary like ecology, social, economics, management etc.
Total 185

It is also interesting to find that in the seven protected areas, herpetofaunal related studies
were conducted mostly in Jambughoda, Purna and Shoolpaneshwar sanctuaries (Table 4.7),
while birds related studies were conducted in Jessore and Shoolpaneshwar sanctuaries (2
studies in each). Among the regions outside protected areas, there were 35 and 20 reports on
plants in North Gujarat and South Gujarat, respectively. Herpetofaunal and bird related works
were more commonly reported from South Gujarat.
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Table 4.7: Number of Studies on Different Focus Area Across Study Locations

Location Birds|Butter |Spider| Fish | Herpeto- | Mam- |Plant| Multi- | Total

-fly fauna | mals discipline

Balaram WLS 1 1 2 4
Jessore WLS 2 3 5
Jambughoda WLS 4 1 3 8
Purna WLS 2 1 3 1 2 9
Ratanmahal WLS 1 2 2 1 6
Shoolpaneshwar WLS 2 3 1 3 9
Vansda NP 1 1 2 1 1 6
Central Gujarat 2 1 1 2 6 12
North Gujarat 5 1 6 35 4 51
South Gujarat 6 13 20 8 47
Gujarat 1 14 1 6 8 30
Total 22 1 1 1 43 9 74 34 185

4.2.3. Study Aspects

In the context of this work and as discussed above, while each of the referenced study have
either a single taxa or multi-taxa/ multi-disciplinary focus, in terms of actual work, the studies
had covered one of the four biodiversity conservation related aspects (Table 4.8).

Table 4.8: Definition of Major Aspects of Indexed Studies

Study Aspects Sl\tlgd?efs Definition

Species 116 Covered studies to record checklists, inventories of floral and faunal

Account species including the rare and endangered ones

Ecology 69 Covered studies to understand some critical ecological aspects like
population, distribution, habitat utilization and configuration and
interaction of major communities and important landscape elements

People & 60 Covered studies where people interact with flora and fauna, within a

Biodiversity domain of traditional or modern knowledge system and thus influence
local and regional biodiversity.

Conservation & 26 Covered studies to understand various threats to biodiversity and their

Management causes and also to develop /recommend various management measures

Total 185

These conservation study aspects include:

(a) Species Accounting: Inventory of species of different taxa and record of rare and
endangered species are starting points of any biodiversity conservation plan. A total of
116 studies in the EHR had found covered this aspect.

(b) Ecology: The interactions of species and community with different biological and
physical parameters are critical for shaping the biodiversity profile of any given area.
Ecological understanding at species and community levels are important for sustainable
biodiversity conservation gains. The population, spatio-temporal distribution, use of
different habitats etc. has important bearings on designing biodiversity conservation

28



measures. A total of 69 studies covered the ecological aspects of biodiversity
conservation in the EHR.

(c) People and Biodiversity: People living in and around biodiversity rich areas like forests
and PAs, in many ways, influence the biodiversity, including the flora and fauna. Their
traditional knowledge system, especially related to various plant uses, is critical for
overall efforts of biodiversity conservation. Also, by adopting land use practices that have
serious implications on floral and faunal diversity, people generally influence the ecology
and biodiversity of the region. Often, poor people bear the cost of conservation in and
around PAs and reflected in relocation/rehabilitation and in many forms of human-
wildlife conflicts. A total of 60 studies covered similar aspects in eastern hilly tracts.

(d) Conservation & Management: In the context of this work, reflection on the knowledge
about conservation and management of biodiversity is the ultimate aim. Understanding of
threats and various proximate and root causes of theirs’ is important to design various
conservation measures. Considering that tradeoff issues are critical to garner policy
support across sectors, understanding of economics of ecosystem services and
conservation are paramount in emerging economies like ours. Also, planning and
applying different management prescriptions at various levels and their impact on
biodiversity values are important aspects to understand. It often needs multidisciplinary
approach to execute conservation measures. In the EHR, 26 studies covered aspects
related with the conservation.

4.2.4. Study Themes

As described above, each of the four study aspects have covered wide ranging themes, related
to biodiversity. For the purpose of this study in EHR, collected references were classified or
indexed into 13 critical study themes (Table 4.9).

Table 4.9: Definition of Major Themes of Indexed Studies

Aspects Themes Definition
Comprises the checklists, taxonomic assessments and information
Speci Inventory about the presence of different taxa in the area.
pecies
Account ] Survey and records and taxonomic assessments of rare and
R & E Species  |andangered species or taxonomic groups
Sps. Distribution New record of species in a location & spatio-temporal distribution
Age and sex wise records of number; birthrate and mortality; density,
Population abundance or encounter rate for animals; age and girth wise records,
regeneration counts, density for plants
Ecology Habitat Spatio-temporal use of resources by animal species, home ranges,
Utilization animal- plant interactions; micro-habitat for R&E species
Landscape Landscape level assessments; corridor functions; configuration
Analysis (number and size) of patches of habitat; fragmentation; edge effect
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Ethno- Different plant use by local people including for medicinal purpose;
Botany biochemical properties of plant parts used etc.
Socio- Livelihood and biodiversity interface; people’s dependency on
E?Op"? & |aconomics biodiversity for various purposes; economical and social aspects.
io-
diversity |Land use Spatio-temporal changes in land use pattern; encroachments
Assessment
Human-— Inventory of crop raiding; human/ livestock injuries/ death; property
Wildlife Conflict [losses; analysis of mitigatory measures
Spatio-temporal patterns of anthropogenic pressures like grazing, fire,
Threat . } . i b
hunting etc.; pollution loads; natural calamities; cause and effect
Conser-  |Assessment . .
- relationships
vation & - - —— -
Economics of Valuation of ecosystem services; trade- off mechanism
Manage- ;
ment Conservation
Conservation & |Conservation /management plans for species and /or ecosystems;
Management biodiversity/livelihood improvement.

On an overall basis, maximum numbers of studies were found on major themes of inventories
and distribution of species. Population status of plant (including density & regeneration) and
a few animal groups (like encounter rates of mammals and birds) were also studied across the
EHR. Similarly, ethno-botanical studies were also conducted quite commonly in different
forest areas across the EHR, especially of North and South Gujarat regions (Table 4.10).
Comparatively, however, studies related to rare and endangered species; socio-economic
dependency (for livelihood) on forest and its resources; and land use patterns in different PAs
as well as in different regions were found in limited numbers. Quite strikingly, studies on
landscape level interactions and characterization were found in only few cases, and those too
at very superficial levels. Similarly, there were no studies conducted on economics of
conservation, i.e. valuing the ecosystem services from the entire region, an essential to record
and design various management/ conservation tradeoffs.

Table 4.10: Number of studies on different themes across PAs and other regions

Loca- [Inven-| R | Sps. |Popu. [Habitat| Land-| Ethno- | Socio- |Land-| HW |Threats| Econo. |Mgmt.
tion tory | & |Distri. Utiliz. | scape | botany | Econ. | use |Conflict Conser.
E

Balaram 4 1 1 2 2 2 2
Jessore 5 2 1 1 1 1 3 1 3 3
J’ghoda 5 3 2 1 1 2 2
R’mahal 3 1 3 2 1 1 1 1 2 1 1 1
S’neswar| 6 1 5 3 3 1 2 3 1
Purna 6 1 3 2 1 1 2 2 2 2
Vansda 5 1 2 1 1 1 1 1 1
North G 22 1 11 15 11 2 21 3 2 3 2 2
Central G| 7 2 3 3
South G 28 1 10 10 4 7 3 1 2 3
Gujarat 24 7 9 3 2 5 5
Total 114 | 15| 48 42 23 3 37 16 10 4 22 21
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5. Current State of Research

The previous chapter presented an analysis of 185 annotated bibliographic references from
Protected Areas and different sub-regions falling within Eastern Hilly Region of the Gujarat
State. The analysis of those bibliographic materials actually indicate the availability of
studies at various levels i.e. locations, study focus, study aspects and study themes. Yet, the
analyses presented in the previous chapter do not provide any indication about the actual
content of the 185 referred studies.

However, it is appreciated that for the analysis of gaps in ecological research in PAs and
adjoining forest areas of EHR, it is essential to scrutinize the content of or key outputs from
each study, separately at the level of four study aspects i.e. species account, ecology, people
& biodiversity, and conservation & management. Once it is established that what kind of
studies had so far been undertaken in different PAs and sub-regions of EHR, it can be
compared with the research needs for biodiversity conservation as given by With (1997) (see
Table 3.1).

Keeping in view the above, this Chapter aims to analyze major outputs of the studies
undertaken so far at the levels of four identified study aspects (viz. species account, ecology,
people & biodiversity and, conservation & management) in different PAs and regions

5.1.  Species Account

It is well understood that in order to prepare conservation plan of any given area, systematic
listing and record of richness and diversity of species of different floral and faunal taxa,
including the rare and endangered ones, is pre-requisite. Clearly there are two facets of such
species accounting: the general inventories of floral and faunal species of different taxa and,
special focus on record of rare and endangered (R&E) species.

The analysis of literature suggested that out of total 185 documents reviewed, aspects of
species accounting were covered in 117 studies (i.e. 62.2%). Of these, inventories of species
of different taxa were covered in 115 studies. In the seven PAs, total 34 studies were found to
have focus on inventories of species of different taxa (Table 5.1). Also, species inventories
were done more frequently in North and South Gujarat regions, with more than 20 studies. In
Central Gujarat, however, only seven studies were reported.

Ironically, however, there were only 16 studies having some focus on R & E species, of
which seven were part of the State level studies and reports (Table 5.1). Only one study by
Joshi (1987) focused on R & E plants of Gujarat while coordinated study by GEC (2003)
systematically surveyed and recorded the status of R&E species in Gujarat including those
found in EHR. Among the PAs of EHR, only six studies provided inputs on R&E species,
five of which were multidisciplinary studies conducted by GEER Foundation. Only in one
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study by Trivedi and Soni (2006), some systematic efforts have been made to track local
extinction of birds in Purna and Ratanmahal WLS.

Table 5.1: Number of Studies Related to Species Account Across Locations
Location Total Inventory R&E
Balaram WLS 4 4 1
Jambughoda WLS 8 5 0
Jessore WLS 5 5 2
Purna WLS 9 6 2
Ratanmahal WLS 6 3 2
Shoolpaneshwar WLS 9 6 1
\Vansda NP 6 5 1
Central Gujarat 12 7 0
North Gujarat 51 22 1
South Gujarat 47 28 1
Gujarat 30 24 7
Total 185 116 16

Further to above, number of studies focusing inventories of different taxa in different
locations (i.e. seven PAs and four regions) indicate that the inventories of plants were made
well (Table 5.2). Among the faunal taxa, inventories of herpetofauna and avifauna were
made well in almost all the locations, except in Central Gujarat. Mammals were mostly
inventorized as part of multi-taxa studies conducted by GEER Foundation in different PAs.
Spiders and butterflies fauna are among the least studied groups and are only studied as a part
of multidisciplinary studies. Fish fauna, though it is very important as far as aquatic
ecosystem, is strikingly ignored. Except in one report, this group is not covered in any
systematic surveys in the PAs including those conducted by GEER Foundation.

Table 5.2: Number of Studies Under Inventories and R&E across Focus Areas and Study Locations
Inventories R&E
Location Plant | Bird |Mamm| Herpeto- | Fish | Butter-| Spider | Plant | Bird/Mammal/
al fauna fly Herpetofauna
Balaram WLS 3 2 2 2 0 0 0 1 0
Jambughoda WLS 3 2 2 4 0 1 0 0 0
Jessore WLS 3 5 3 3 0 0 1 2 1
Purna WLS 2 3 2 4 0 0 2 0 1
Ratanmahal WLS 2 1 1 2 0 1 1 0 1
Shoolpaneshwar WLS 3 4 2 3 0 0 2 0 1
\Vansda NP 2 2 1 2 0 1 1 0 1
Central Gujarat 4 2 0 0 1 0 0 0 0
North Gujarat 15 5 3 2 0 0 0 0 1
South Gujarat 19 7 3 7 0 0 0 1 0
Gujarat 7 5 5 14 1 1 1 1 6
Total 63 38 24 43 2 4 8 5 12

In the larger context of conservation, based on available information from different sources,
comprehensive lists of species for flora and fauna was prepared at two levels i.e. individual
PA and overall eastern hilly region. This is prerequisite step as from this comprehensive list,

32



actual numbers of rare and endangered species for the region can be identified. Checklists for
plant, birds, mammals, reptiles and amphibians groups have been compiled?.

5.1.1. Flora

The updated checklist of plant species recorded a total of 1057 species from the entire EHR®.
A Dbrief summary of these recorded numbers of species in different PAs is presented in Table
5.3. Accordingly, the total number of species showed an increasing trend as we move from
northern PAs (Jessore & Balaram) to southern PAs (like Shoolpaneshwar, Purna etc.). This is
also presented in Figure 5.1.

Table 5.3: Number of reported plant species across PAs
Type Jessore | Balaram- | Jambu- Ratan- | Vansda | Purna Shool- EHR
Ambaji ghoda mahal paneshwar

Tree 101 101 106 118 96 126 143 198
Shrub 70 69 3 36 35 30 47 110
Climber 62 62 7? 82 50 77 81 143
Herb 173 172 ?2? 209 174 213 266 513
Grass 9 9 ?7? 36 13 42 65 93
Total 415 413 109 481 368 488 602 1057

However, this list needs not to be considered as final one as there are no inventories of lower
plant groups like algae, fungi, bryophyta, pteridophyta etc. Also, in most of the locations,
grass species were not properly recorded. Also, in Jambughoda WLS floral inventory has not
been done properly and thus recorded only 109 species, which seems highly, underestimate
of what it actually has.

5.1.2. Fauna

The available information on the faunal species diversity were complied and prepared
checklists both at PA and EHR levels. The species list was prepared for taxa like Butterfly,
Spider, Amphibian, Reptile, Bird and Mammals. A summary of species richness of different
taxonomic groups across seven PAs is presented in Table 5.4.

Table 5.4: Number of Reported Species under Different Faunal Taxa in PAs
Taxa Jessore | Balaram- | Jambu- | Ratan- [Vansda| Purna | Shool- EHR
Ambaji ghoda mahal paneshwar

Bird 208 198 154 161 111 135 184 336
Mammal 37 37 20 27 34 23 20 56
Reptile 38 38 22 22 41 53 38 65
Amphibian 11 11 ?? 10 15 15 11 21
Fish ? ? ? ? ? ? ? ?

3 Considering the lists are too long, it is not presented in the report. However, computerized checklist of all the floral and

faunal taxa is available with the study team.

4 It is important to mention here that some of the collected literatures were not specifically focused on any PA but to certain
taxa (like bird study by Salim Ali) or theme (forest fragmentation by Sejal Worah) and, by default, cover the eastern hilly
region. Such studies were presented under EHR.
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Spider 120 ? ? 84 106 108 130 259

Butterfly ? ? 33 43 61 ? ? 75
Insects ? ? ? ? ? ? ? ?

It is clearly observed that the forest areas of EHR and PAs within it are quite rich in
supporting wild fauna species. Especially, the area is quite important for bird species
diversity as it support more than 300 species. It is important to mention here that many of
these bird species are listed under IUCN’s list of global rare and threatened categories. Most
notably, EHR possess habitats

that support rich diversity of | Fig.5.1

)

spiders. Actually, a total of 259 —
species of spiders had been listed [ &
from this area. The mixture of

dry and moist deciduous forest
and the hilly terrain also provide & o
an excellent habitat for reptilian

(65 species) as well as amphibian o
species (21 species). The varied I/-
forest types across the EHR r ‘WLS"‘SS D\l
provide suitable habitat for 56 *’*é“ hNMGB
different species of mammals.
Sloth bear and leopard are most
conspicuous species of EHR. Certain pockets (like in Ratanmahal WLS) also support
distinctive species like Large brown flying squirrel (Petaurista petaurista phillipensis), which
is one of the critically endangered species. PA wise, number of species under different taxa is
also presented in Fig. 5.2 to 5.7.

5.1.3. R & E Species

Species, which is not flourishing well in their natural habitats due to several reasons like
habitat shrinkage, competition, food unavailability, anthropogenic pressure etc. and their
population is declining in the wild, are called rare and endangered (R& E) species. While, it
is established earlier that EHR is one of the biodiversity rich areas of Gujarat, including the
home of many globally R & E species. While preparing checklists of species, this study also
attempts to document R&E species in EHR and PAs therein.

A total of 825 faunal species have been compiled from EHR, 47 among them were found as
R&E species. It is important to note that while there were good inventories of floral species,
except a preliminary listing of R&E species in Balaram and Jessore WLS, there was no
systematic listing of R&E flora in EHR and other PAs. Among the fauna, however, only
prominent groups like bird, mammal, reptile and amphibian were assessed for the presence of
R&E species. Accordingly, 19 species of bird, 22 species of mammal and six species of
herpetofauna were found as R&E species (Table 5.5). The Status of R&E species in spider,
butterfly and insect groups is not known due to limited efforts on their surveys.
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Table 5.5: Number of R & E Species in EHR
Taxa Total Species | GUJ | CITES | IWPA, | ZSI, IUCN Red Data
in EHR 1972 1994 Book 2000

Birds 352 19 13 18 6 10
Mammals 56 22 17 22 9 10
Herpetofauna 86 6 8 9 6 2

Spider 259 - - - - -
Butterflies 75 - - - - -

Total 825 47 38 47 21 22

With respect to record of R&E species in different PAs, it is clear that all PAs support good
number of R&E species (Table 5.6). Balaram WLS support 27 R&E species followed by
Jessore WLS (26). Shoolpaneshwar WLS, Jambughoda WLS and Ratanmahal WLS form the
parts of Central Gujarat and support 23, 18 and 18 R&E species, respectively. The PAs in
South Guijarat, viz. Vansda National Park and Purna WLS have 25 and 22 R&E species,
respectively. Despite the smaller size of the Vansda National Park, the smallest among the
PAs in EHR, it support relatively higher number of R&E species. However, it is poignant to
state that despite of having large no of rare and endangered species in these PAs and regions,
hardly any focus is given for further understanding of status of these species, except for a few
flagship species like sloth bear.

Table 5.6: Status of R&E Species in Different PAs

Taxa Jessore Balaram J’ghoda R’mahal Vansda Purna | ShI’neshwar
Total | R&E | Total| R&E |Total|R&E| Total | R&E | Total | R&E | Total |R&E | Total | R&E
Birds 207 8 197 13 155 8 161 5 110 5 134 6 184 8
Mammal 37 13 37 11 20 7 27 11 34 17 23 11 20 10
Herpeto- | a5 | 5 |38 | 3 | 22| 3| 22| 2 | 41| 3 |53 |5 | 3| 5
fauna
Spider 120 - - - - - 84 - 106 - 108 - 130
Butterfly - - - - 33 - 43 - 61 - - - - -
Total 402 | 26 | 272 27 230 | 18 337 18 352 25 318 22 372 23

5.2. Ecology

Eastern Hilly Region and PAs therein are considered as one of the most bio-diverse areas of
the State. As described earlier, the EHR is having a clear rainfall gradient i.e. lower towards
north western part of EHR where Jessore and Balaram WLS are located, while higher rainfall
occurs towards south-eastern part of the region where Purna WLS and Vansda NP are
situated. Furthermore, the EHR is also quite varied in terms of topography and thus having
both low and steep hills to wide inter-montane valleys. These diverse physio-climatic
situations actually create conditions for rich and diverse assemblage of vegetation
communities or forest types in the EHR. In addition, presence of many perennial and
ephemeral rivers/streams makes this region more heterogeneous in terms of ecological
systems. A brief description of key ecological characteristics of different PAs is presented in
Table 5.7.
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Table 5.7: Summary Description of Ecological Characteristics of Different PAs

PA

Key Ecological Characteristics

Jessore
WLS

The sanctuary is predominantly a hilly tract with the altitudinal variation between 320 to 1100
masl. The sanctuary is the part of catchment area of Banas and Sipu rivers. The Jessore is the
highest peak of the sanctuary. The average annual rainfall of the sanctuary is around 750 mm.
Sanctuary support different forest types like dry mixed deciduous in the south-eastern tract
and desert thorn forests mostly in the northern part of the sanctuary, adjoining the Thar desert.
At species level, sanctuary support following forest types: the Boswellia forest, Anogeissus
forest, Zizyphus forest, Butea forest, Acacia senegal forest, etc. Bamboo (Dendrocalamus
strictus) forests are restricted only to certain patches. These different forests actually help in
combating the desertification process and provide enhanced ecological security to the area.

Balaram
WLS

The sanctuary is predominantly a hilly tract with the altitudinal variation between 170 to 923
masl. The average annual rainfall within the sanctuary ranged between 600 to 750 mm. At the
courser level, physio-climatic heterogeneity within the sanctuary constituted different forest
types like Butea forests, Anogeissus forest, Acacia catechu forest, riverine forest etc.
Boswellia forests in this sanctuary are considered as best in the entire region, while Bamboo
(Dendrocalamus strictus) forests are restricted to certain patches.

Ratan-
mahal
WLS

It falls within the hilly catchments of Panam and Orsang rivers. Altitude varies from 230 to
670 masl. The sanctuary receives an average annual rainfall of about 980 mm. Sanctuary bears
diverse forest types including moist mixed deciduous, dry mixed deciduous, dry bamboo
brakes, dry teak and Sadad (Terminalia crenulata). Around 68% of the total forest area is in
the dense category. Forests on the plateau accorded higher conservation values as they support
the diverse forest types and other important habitats like caves and water bodies etc. Forests of
north-eastern side of the sanctuary are contiguous with the forest area of Jhabua division of
Madhya Pradesh which has fairly good population of Sloth Bear and other faunal species.
Therefore, the sanctuary is an important constituent of larger conservation unit.

Jambu-
ghoda
WLS

The sanctuary falls within the hilly and undulating catchments of Dev, Sukhi and Orsang
rivers. The highest point of the sanctuary is about 354 masl. The sanctuary receives an average
annual rainfall of about 900 mm and bears diverse forest types including the dry mixed
deciduous, dry teak, dry tropical riverine, dry deciduous scrub, Butea forest. Teak forest
occupies major part of the sanctuary. South-eastern side of the sanctuary had contiguous forest
and function as important linkage with Ratanmahal sanctuary.

Shoolpa-
neshwar
WLS

The sanctuary falls within the hilly catchments of Narmada river. The highest point of the
sanctuary (882 masl) lies in the eastern portion. The hilly tracts of the sanctuary along the
Narmada river support some of the best forests in the state. The sanctuary receives an average
annual rainfall of about 2000 mm and support varied forest types like moist mixed deciduous,
moist teak, dry tropical riverine, dry deciduous scrub and bamboo brakes. The north-eastern
boundary of the sanctuary goes along with the Narmada river, which acts as physical barrier
for the migration of many terrestrial wild animals.

Purna
WLS

Sanctuary falls within the rugged and hilly catchments of Gira and Purna rivers, altitudinal
variation between 130 to 574 masl. It is situated in the highest rainfall zone of the state and
receives an average annual rainfall of about 2500 mm. High precipitation in combination with
topographical variations resulted into different forest types including the moist mixed
deciduous, moist teak, bamboo, riverine forests etc. The south-western side of the sanctuary
had large contiguous forest which extends upto the Vansda National Park. The contiguous
forest tracts between the two PAs, serve the functions of a corridor and thus has critical role
for the the conservation of many wild animals reported from the sanctuary.

\Vansda
NP

It falls within hilly catchments of Ambika river with an altitudinal variation between 110 to
360 masl and receives an avg. annual rainfall of about 2000 mm. It supports diverse forest
types including moist mixed deciduous, bamboo brakes, riverine forests etc. Around 85% of
the forest are in dense category. North-eastern side of the park has contiguous forest area
which extends upto the Purna Sanctuary. This forested tract serves as corridor and has critical

role for the conservation of many wild animal species of the region.
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It is well understood that in order to design and execute effective conservation measures, it is
essential to have basic ecological understanding about the species and associated ecosystems.
However, it is also emphasized earlier that, in general, the scope for ‘ecological
understanding’ is having wide connotation and thus need to be specific and doable. Thus, as
discussed earlier, some of the basic parameters those have direct and significant implications
on conservation measures of biodiversity values in PAs and other adjoining forest areas of
EHR include, the spatio-temporal distribution of species and ecosystems; population structure
(including the regeneration, and age and sex ratios, density and abundance etc.) of key floral
and faunal species, especially the R&E ones; patterns of habitat utilization by species of high
conservation values; and, landscape configuration of key habitats. These are also essential
parameters for generating critical conservation related predictive models e.g. population
viability analysis, patch occupancy model etc.

The analysis of literature suggested that out of total 185 documents reviewed, ecological
aspects were covered in 70 studies (i.e. 37.8%; Table 5.8). Of these, species distribution and
population related studies were relatively more (49 and 42, respectively). The habitat
utilization and landscape configuration related studies were relatively limited in numbers (24
and 4 respectively).

Table 5.8: Number of Studies on Different Ecological Themes Across Focus Areas

Focus Area Ecology | Sps. Distribution | Population | Habitat Utiliza. | Landscape
Birds 9 5 6 5
Butterflies & Fish
Herpetofauna 23 23 4 1
Mammals 8 4 6 6 1
Spider & Insect
Plants 20 8 17 4
Multi-disciplinary 10 9 9 8 3
Total 70 49 42 24 4

In the seven PAs, total 19 studies were found to have focus on ecological aspects (Table 5.9).
Also, in North and South Gujarat regions quite a few studies had covered ecological aspects.

Table 5.9: Number of Studies on Ecological Aspects Across Different Locations

Location Ecology | Sps. Distribution | Population | Habitat Utiliza. | Landscape
Balaram 1 1
Jessore 1 1 1 1
Jambughoda 4 4 2 1
Ratanmahal 3 3 2 1 1
Shoolpaneshwar 5 5 3 3
Purna 3 3 2 1
Vansda 2 2 1 1
North Gujarat 20 11 15 11 2
Central Gujarat 5 2 3
South Gujarat 18 10 10 5 1
Gujarat 9 9 3
Total 70 49 42 24 4
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It is recorded that among various taxa, the ecological studies were focused more on plants
and herpetofauna, especially on the population and distribution related ecological aspects,
respectively. Also, few ecological studies were also focused on birds (9) and mammals (8).
Ironically, there were no studies on ecological aspects of spider, fish, butterfly and insects in
the eastern hilly regions and PAs therein.

While the above observations describe the number of studies on various ecological aspects,
for assessing the gaps in ecological knowledge, it is prerequisite to appraise the actual content
of the study i.e. what ecological aspects were actually covered in different studies for
different PAs and other regions? A summary of content of all the studies in different PAs and
other adjoining regions, having focus on one of the four ecological aspects, is presented in
Table 5.10. Accordingly, there are many studies that recorded new species of reptiles and
amphibians from EHR and a PAs. While there were no studies on age and sex records of
population of key faunal species, there were frequent reports of relative abundance of key
species of birds and mammalian species in almost all the locations. For plants, density and
relative abundance of major tree and shrub species were assessed. Importantly, often
regeneration status of tree species was well accounted. Studies related with habitat utilization
mainly focus on nesting patterns of terrestrial birds and use of different forest types by
different birds and mammalian species.

While there were no efforts in mapping of different habitats based on vegetation
characteristics, physiographic conditions, climatic variation and anthropogenic pressures in
any of the PAs and other forested regions of EHR, a couple of studies reported habitat use by
raptors in different forest areas. Recently there were few studies specially focused on ecology
of sloth bears mainly in North Gujarat areas. One study also focuses on the ecology of and
habitat use by one of the rare amphibian species i.e. Ichthyophis bombayensis. In plant, the
phonological survey of forest areas and the broad physical habitat characterization were
derived in some forest areas.

Studies focusing on landscape ecology are quite limited in the EHR. Only four studies were
recorded having such focus. While one study attempts to focus on habitat fragmentation
issues, all others focus on mapping out patches of different land-uses and forest covers. In
Ratanmahal WLS, however, as part of a comprehensive biodiversity assessment study, land-
use patterns were recorded specially for sloth bear habitats.

Table 5.10: Summary of Content of Studies on Different Themes of Ecological Aspects

Locations® Species Population Habitat Landscape
Distribution Utilization

Balaram Population structure of key

Ambaji WLS plant species in Ambaji

(@) forest area

Jessore Distribution pattern of  [Population structure of key Landuse

WLS (1) birds and snakes; plant species; relative pattern and
Distribution pattern of  [abundance of key birds landscape
sloth bear species; Study on vulture analysis

population; Abundance of
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mammal species;
population structure of
Sloth bear; Relative
abundance of spiders.

Jambughoda |Floral species Population structure of Habitat
WLS distribution; Bird species |plant; Population of bird |utilization by
4 distribution; New records |species bird species
of frog species
Ratanmahal  [New records of reptiles; |Population structure of key [Habitat Landuse
WLS (3) Distribution map of plant species; Abundance |utilization by |pattern of
selected tree species; of key bird species; lizards, birds |Sloth bear
Distribution of mammal [Population of Sloth bear and mammals [habitats;
species; Distribution of Forest cover
Spider species mapping
Shoolpane-  |New records and Population and abundance |Habitat Landuse
shwar distribution of amphibian |of plant species; Relative |utilization by |pattern; Forest
WLS species; Distribution of |abundance of birds; birds cover mapping
5) plants; Distribution of  |Relative abundance of
birds; Distribution maps |[uncommon bird species
of major tree species;
Distribution of key
mammal species
Purna New records of Snake  [Population structure of key |Habitat Landuse
WLS (3) species; Distribution plant species; Bamboo utilization by |changes
maps of selected tree density; Abundance of key |birds
species; Distribution of |bird species; Relative
bird species abundance of key mammal
Species.
Vansda NP [New records of reptile  |Population and relative Landuse
2 species; Distribution abundance of plant species; pattern and
maps of key tree species; |Relative abundance and forest cover
Distribution of key status of spider species; mapping
mammal species Relative abundance and
encounter rate of birds
North Distribution of plant Abundance of plant species |Habitat Landuse
Gujarat (19) |species in Khedbrahma; |in Khedbrahma, Danta, utilization pattern and
Distribution of plant Taranga, Dholvani range  |pattern of sloth [forest cover
species in North Gujarat |and Vijaynagar forest area; |bear & Hyena; |mapping
region; New records of  |Relative abundance of Nesting pattern
bird species; Distribution |[mammals; Relative of certain bird
of snake species in abundance and density of  [species in
Taranga hill and plants and major tree Danta forest
Mehsana city area; species; Relative area
Distribution of small abundance of small
mammals in north mammals; Relative
Guijarat region; abundance of sloth bear in
Distribution of sloth bear |Jessore and North Gujarat
in Jessore WLS and region.
North Gujarat region.
Central Records of bird species; |Abundance and population
Guijarat (4) Records of mammals structure of plant species;

Relative abundance of
small mammals
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South New records of lizard,  [Population status of crested |Habitat Landuse
Gujarat birds and snakes; serpent eagle in Rajpipla |utilization changes and
(18) Distribution pattern of  (forest area; Relative pattern of forest
rare plant species; abundance and population |raptors in fragmentation
Distribution of structure of plant species in |Rajpipla
endangered forest owlet; |Umarapada, Dediapada and |forest;
Distribution of rare Vapi; Regeneration of Phenological
amphibian species. certain tree species. study of plants
Guijarat Distribution of Relative abundance of
9 Amphibians, Reptiles |Amphibians

and Bird species;
Distribution of medicinal
plants; Distribution of
R&E species

# Value in parenthesis is actual number of studies reviewed for ecological aspects.

5.3.

People & Biodiversity

It is discussed earlier that Eastern Hilly Region (and PAs therein) is also known as tribal belt
of the Gujarat. Thus, there are substantial human populations who live either inside or in the
vicinities of forest areas. Considering the overall socio-economic condition of the region, i.e.
backward and poor, there exists strong association and relationships between the livelihood
of local people and biodiversity. A brief description of key socio-economical and resource
characteristics of different PAs is presented in Table 5.11.

Table 5.11: Summary Description of Socio-economic Characteristics of Different PAs

PA

Socio-Economic Characteristics

Jessore
WLS

There are 17 villages within the extent of the sanctuary with a total human population of
about 18000 and livestock population of about 50000. The rights and privileges of these
villages have yet not been settled. There are different communities such as Thakore, Koli,
Rabaris etc. The tribal communities of the sanctuary are Garasia, Dhajora, Vansia, Majirana
etc. Rainfed agriculture and animal husbandry are the main livelihood modes for majority of
population. Also, significantly large population has substantial dependency on forest
resources and extracting large guantity of fuel wood, fodder, grass and NTFP.

Balaram
WLS

There are 96 revenue villages spread all-over the sanctuary with a total human population of
83122 (1991 census). The rights and privileges of these villages have yet not been settled.
Agriculture and animal husbandry are the main livelihood modes for majority of population.
Also, significantly large population has substantial dependency on forest resources and
extracting large quantity of fuel wood, fodder, grass and NTFP. Presence of two famous
temples (Balaram and Ambaji) brings large number of pilgrims to the sanctuary,
highlighting its potential for ecotourism.

Ratan-
mahal
WLS

There are 11 villages within the extent of the sanctuary predominantly inhabited by the
Bhils and many of its sub-castes. Total human population of these 11 villages is about
10000. Traditional rainfed agriculture and rearing of local breeds of livestock is the main
occupation of most of the families. However, during the lean period there is substantial
migration for the wage labour. Collection of Tendu (Diospyros melanoxylon) leaves is one
major source of income. Tribal have substantial dependency on forests in terms of
fuelwood, fodder, small timber and NTFP.

Jambu-
ghoda
WLS

There are 25 villages within the extent of the sanctuary and another 26 villages are located
near the sanctuary. Most of the villages had large tribal population belonging to Rathwas,

Baria, Naikda, Tadva and Koli communities. Traditional rainfed agriculture, in small land
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holdings, is the main occupation and rice and maize are the major crops. Most of the
families also rear local breeds of livestock. However, during the lean period there is
substantial migration for the wage labor. Tribal have substantial dependency on forests in
terms of fuel wood, fodder and small timber. Collection and sale of different NTFP is also
substantial and provide subsistence to the large number of tribal families.

Shoolpa- [There are 82 village settlements within the extent of the sanctuary. Most of the villages had
neshwar |relatively large tribal population belonging to Tadvi and Vasava communities. Traditional
WLS rainfed agriculture and livestock rearing are the main livelihoods. However, there is large
degree of migration in the search of wage labors during the lean period. Tribal have
substantial dependency on forests in terms of fuel wood, fodder, small timber and NTFP.
Dependence of tribal on Bamboo is substantial. Submergence area of Sardar Sarovar dam
also touches the boundary of the sanctuary.

Purna  [There are 26 villages within the extent of the Sanctuary with about 14000 human and 12000
WLS livestock population. In 1972, some parts of the protected forest land near the village were
given to the tribal for agriculture purpose (such lands are known as Maliki land).
Subsequently, more lands were diverted for the Maliki pupose in 1992. Poverty is a
prevailing phenomenon. The rights and privileges of these villages have yet not been settled.
Traditional rainfed agriculture and wage labor are the main livelihood mode for majority of
tribal population. They extract large quantity of fuel wood, fodder, grass and NTFP from the
surrounding forests. Barter system is still prevailing in majority of the cases.

Vansda |There are 11 villages around the park with a human population of about 12000 (1991
NP census). Large number of tribal families received forest lands for cultivation purpose (i.e.
Maliki lands). Traditional rain-fed cropping (of nagli) and wage labor in the nearby
sugarcane fields are the main livelihood mode and their dependency on forest resources like
fuel wood, fodder, grass and NTFP are substantial. Mahua (Madhuca indica) collection is a
major activity for tribal during the summer. Fishing is also a crucial component of their
subsistence and large number of tribal shifts their base near the river and stream courses.

Implicitly, in order to design and execute effective conservation measures, it is essential to
have basic understanding about the relationship and interactions between people and
biodiversity. However, such interactions are wide ranging and very complex, too. Therefore,
in the present context, only those people-biodiversity interactions which have direct and
significant implications on biodiversity conservation measures in forests and PAs in EHR,
need to be assessed. A few of these interactions comprise: traditional ecological knowledge
system including the ethnobotany; socio-economics of forest dependent people mainly to
understand the biodiversity-livelihood linkages; land use changes by various activities of
local people mainly in terms of agriculture expansion, pasture land conversion, alteration of
wetlands or river courses etc.; and, various forms of conflict between rising population of
human and wildlife especially the crop raiding and injuries and killing of human and
livestock. Unequivocally, these are essential parameters to understand for generating
meaningful and long term engagement of local people in conservation practices.

The analysis of literature suggested that out of total 185 documents reviewed, people and
biodiversity aspects were covered in 60 studies (i.e. 32.4%; Table 5.12). Of these,
ethnobotany and socio-economic related studies were relatively more (39 and 18,
respectively). The Land use assessment and human wildlife conflicts related studies were
relatively limited in numbers (10 and 4, respectively).
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Table 5.12: Number of Studies on Different People & Biodiversity Themes Across Focus Areas

People & Biodiversity
Study Focus Traditional Socio- Land use .
. HW Conflict
Knowledge Economic Assessment
Bird 2
Butterfly & Fish
Herpetofauna
Mammal 1 2
Spider & Insects
Plant 36
Multi-disciplinary 3 18 7 2
Total 39 18 10 4

In the seven PAs, total 17 studies were found to have focus on people & biodiversity aspects,
of which 6 and 12 were having ethno-botanical (traditional knowledge) and socio-economic
themes, respectively (Table 5.13). On overall basis, maximum studies (21) were reported on
ethno-botanical themes in North Gujarat Region. Similarly, out of four studies on human
wildlife conflict related themes, three were from North Gujarat region.

Table 5.13: Number of Studies on People & Biodiversity Aspects Across Locations

Location People & Biodiversity
Trad. Knowl | Socio-Econ. | Landuse Assess. | HW Conflict

Balaram WLS 2 2
Jessore WLS 1 3 1
Jambughoda WLS 1
Ratanmahal WLS 2 1 2 1
Shoolpaneshwar WLS 1 2
Purna WLS 1 2 2
Vansda NP 1 1 1
North Gujarat 21 3 2 3
Central Gujarat 3
South Gujarat 7 3 1
Gujarat 2
Total 39 16 10 4

While the above observations describe the number of studies on various people &
biodiversity themes, for assessing the gaps in knowledge about the interactions between
people and biodiversity, it is prerequisite to appraise the actual content of the studies
undertaken so far i.e. what people & biodiversity aspects were actually covered in different
studies for different PAs and other regions? A summary of content of all the studies in
different PAs and other adjoining regions, having focus on one of the four people &
biodiversity themes, is presented in Table 5.14.

Accordingly, there were quite a many efforts on recording ethno-botanical knowledge of

local people in almost all the PAs and other major forest areas of the region. Also, there was a

documentation of knowledge about the medicinal plants at State level, including the regions

within EHR. On socio-economic theme, there were efforts in preparing socio-economic

profiles for all the PAs. In addition, there were some studies which determined dependency of

local people on forest resources, especially in some of the North Gujarat forests. However,
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there were hardly any efforts in characterizing and assessing the biodiversity dependent
livelihood system in EHR as whole.

Studies focusing on land use pattern and changes in and around PAs and other forested tracts
of EHR are quite limited. As discussed earlier, in majority cases, the land use and forest
cover maps were prepared for PAs. However, there were no studies to assess the trends in the
land use patterns and their driving forces. On the other hand, couple of studies attempted to

assess the effect of land use changes and forest fragmentation on bird communities.

Table 5.14: Summary of Content of Studies on Different People and Biodiversity Themes

Location# Traditional Socio - Economics Land use H-W
Knowledge Assessment Conflict
Balaram Ethno-botany of Socio economic profiling;
WLS Ambaji forest Forest dependency of local
3 people; Agro diversity
Jessore Socio economic profiling;
WLS Forest dependency of local
3 people; Agro diversity &
Cropping patterns
Ratanmahal  |Ethno-botany of Socio economic profiling;
WLS (3) Ratanmahal hills Forest dependency of local
people
Jambughoda Human-Sloth
WLS (4) bear conflicts
Shoolpane- Effect of Land
shwar WLS use changes on
(5) bird population
Purna Ethno-botany of Effect of Land
WLS Saputara and Purna use changes on
(@) forests bird population
Vansda Ethno-botanical Land use pattern
NP (2) documentation
North Ethno-botany of Forest dependency of local |Effect of land use|Sloth bear-
Guijarat Khedbrahma, people in Danta & changes; forest  |Human conflict
(27) Sabarkantha, Taranga, |Sabarkantha area fragmentation in |in Jessore,
Danta, Modasa and North Gujarat |Balaram and
Palanpur forest areas; North Gujarat
Ethno-veterinary region
records from Aravalli
hills
Central Ethno-botanical
Gujarat (3) |documentation
South Ethno-botany of Forest dependency of local |Analyze forest
Gujarat Dangs, Umarpada, people in Waghai forest fragmentation
(18) Vapi, Khatana, area; Effect of Raab and effects on
Wagahai & Dediapada|Cultivation in Forested birds
forest areas tracts
Gujarat Medicinal plant
(2) survey in Gujarat state

# Value in parenthesis is actual number of studies reviewed for People & Biodiversity aspect
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The studies to understand various aspects of human wildlife conflicts in EHR are quite
limited. Almost every PA specific study by GEER Foundation indicates the issues of human
wildlife conflicts in form of crop damage by wild herbivores and injury or death of human
and livestock by wild animals. However, there were only some systematic efforts had gone
into understanding the conflicts between human and sloth bear population in North Gujarat
regions including Jessore WLS. Ironically, while many reports suggests the rise in man-
leopard conflicts in Central and South Gujarat regions, no study has been undertaken on that.
Similarly, no study has been undertaken to assess the distribution and magnitude of crop
damage by wildlife like nilgai, wild boar, etc.

5.4. Conservation & Management

It is established that the PAs and other adjoining forest areas in Eastern Hilly Region possess
rich biodiversity values and thus has higher conservation significance. However, the region
and PAs therein are facing several management challenges towards achieving sustainable
conservation goals, both at the level of individual sites and regions. Identifying and assessing
various threats and undertake various measures to manage those threats are critical for
conservation of biodiversity values of PAs and entire EHR. Based on reviews of different
reports and field level discussions with concerned personnel, a summary of key conservation
& management concerns in PAs is presented in Table 5.15.

Table 5.15: Summary Description of Conservation & Management Issues of Different PAs

PA Conservation and Management Concerns

Jessore |Spread of Prosopis juliflora degrades key habitats in both quantitative and qualitative terms.
WLS Incidence of habitat fragmentation is increased due to encroachment of forest lands for
agriculture purpose & mining activities close to the sanctuary. Extensive biomass removal
in the form of grazing (by both local & migratory livestock), firewood and fodder enhances
the process of soil erosion in the upper slopes degrading the overall health of ecosystems of
the sanctuary. The incidences of human-wildlife conflicts are also increasing in the area.
Balaram |Incidence of habitat fragmentation has been increased due to agriculture expansion and
WLS illegal encroachments. In addition, mining activities within the sanctuary limits (50 leases of
1610 ha) and near to its boundary (75 leases of 977 ha), worsen the situation of habitat
fragmentation. Incidences of fires are regular in certain parts of the sanctuary. The overall
degradation of key resources (biomass and water) in the sanctuary finally leads into man-
animal conflicts in the form of crop and livestock depredation. While, the western border of
the sanctuary is very close to the Jessore sloth bear sanctuary, the eastern border is also very
close to other biologically rich forest tracts (Polo Forest) of Vijaynagar taluka in
Sabarkantha district. These form a larger conservation unit which is important for the
survival of many ranging animals like sloth bear, leopard etc.

Ratan- (Increasing man- wildlife conflicts, in the form of attack to human by sloth bear and leopard
mahal |and livestock killing by leopards, is one of the major concerns for the conservation efforts in
WLS the area. Extensive biomass removal in the form of grazing (by both local and migratory
livestock), firewood, fodder and timber and intensification of agriculture along the slopes
enhances the process of soil erosion, impacting natural ecosystems of the sanctuary. High
density of Bamboo, repeated fires and livestock grazing in several parts of the park resulted
into poor recruitment of many important fruit and fodder trees.

Jambu- |Poor prey-base in the forested tract resulted into frequent killing of smaller livestock by
ghoda |leopards and crop raiding by wild ungulates, actually escalates human-wildlife conflicts.
WLS Extensive biomass removal in the form of grazing (by both local and migratory livestock),
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firewood, fodder and timber and intensification of agriculture along the slopes without
proper soil conservation measures enhances the process of soil erosion, impacting natural
ecosystems of the sanctuary. Invasion of weeds like Prosopis juliflora and Lantana camara,
repeated fires and intensive livestock grazing in several parts of the sanctuary resulted into
poor recruitment of many important fruit and fodder trees.

Shoolpa- [Extensive biomass removal (grazing, firewood, fodder, timber, bamboo) and intensification
neshwar |of agriculture along the slopes without soil conservation measures enhances the process of
WLS soil erosion, impacting natural ecosystems. Poor prey-base in the forested tract resulted into
frequent killing of smaller livestock by leopards and crop raiding by wild ungulates, actually
escalates human-wildlife conflicts. Recurrent forest fire is a serious problem, especially in
the hill-tops causing serious damage to the new recruitment. Expansion of tribal settlements
and agricultural areas increase the process of habitat fragmentation.

Purna  |Unsustainable ‘Rab’ practice i.e. lopping the branches of trees and burn them in the seed
WLS beds of cereals like paddy and nagli, puts tremendous pressure on many species of the trees.
Intensification of agriculture along the slopes enhances the process of soil erosion, affecting
the health of natural ecosystems. Incidence of habitat fragmentation also increased recently
due to agriculture expansion and encroachments. On the other hand, excessive growth of
bamboo in many parts of sanctuary, affect the population of many important plant and
animal species. Regeneration status of many important fruit and fodder trees is very poor.
Vansda |Intensification of agriculture & practice of lopping of trees for ‘Rab-burning’ along the
NP slopes enhances the process of soil erosion. Incidence of habitat fragmentation due to illegal
encroachments of lands for agriculture expansion is also common, especially in the forested
tract between Vansda NP and Purna WLS. High density of Bamboo and repeated fires in
several parts of the park, and intense grazing by livestock, resulted into poor regeneration
status of many important fruit and fodder trees.

It is understood that effective conservation and management of biodiversity requires various
inputs. However, the careful assessments of, internal and external threats to biodiversity
values, and impacts of different management inputs to nullify the threats on biodiversity
values of PAs and other biodiversity rich forest areas, are essential research inputs needed
that for conservation of biodiversity. In addition to these, in order to strike appropriate
tradeoffs between conservation and other developmental demands, research on the economics
of ecosystem and biodiversity are equally essential. Briefly, thus, the research on various
threats to biodiversity; impacts of management and economics of biodiversity conservation
are considered essential themes. Notably, these are essential factors for effective conservation
and adaptive management of PAs as well as for shaping better conservation policies.

The analysis of literature suggested that out of total 185 documents reviewed, conservation
and management aspects were covered in 26 studies (i.e. 14.0%; Table 5.16). Of these,
threats to biodiversity and management related studies were 22 and 21, respectively.
Furthermore, in the seven PAs, total 14 studies were found to have focus on conservation and
management aspects, of which 13 and 11 were having threats to biodiversity and biodiversity
management themes, respectively (Table 5.17). Ironically, there were no studies undertaken
on conservation economics in the EHR.
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Table 5.16: Number of Studies on Different Conservation & Management Themes
Threat to Economics of Biodiversity

Focus Area Biodiversity Conservation Management

Birds

Butterflies & Fish

Herpetofauna 1

Mammals

Spider / Insects

Plants

Multi-disciplinary 22 20

Total 22 0 21

Table 5.17: Number of Studies on Conservation & Management Aspects Across Locations
L ocation '_I'hr_eat tp Economicg of Biodiversity
Biodiversity Conservation Management
Balaram 2 2
Jessore 3 3
Jambughoda 2 2
Ratanmabhal 1 1
Shoolpaneshwar 3 1
Purna 2 2
Vansda 1 1
North Gujarat 2 2
South Guijarat 2 3
Gujarat 5 5
Total 22 0 21

While the above observations describe the number of studies on different conservation and
management themes, for assessing the gaps in their knowledge, it is prerequisite to evaluate
the subject of the studies undertaken. A summary of content of all the studies in different PAs
and other adjoining regions, having focus on one of the three conservation and management
themes, is presented in Table 5.18. Interestingly, as stated above, there are no studies on the

economics of conservation including valuation of biodiversity & ecosystem services.

Table 5.18: Summary of Content of Studies on Conservation & Management Themes
Location Threat to Biodiversity Biodiversity Management
Balaram Identification of threats to Prepare management plan
WLS (2) biodiversity
Jessore Identification of threats to Prepare management plan; Conservation plan
WLS (3) biodiversity for floral diversity; Biodiversity management
recommendation
Jambughoda | ldentification of threats to Prepare management plan; Suggest
WLS (4) biodiversity; Assessment of conservation plan for bird diversity;
anthropogenic activities in PAs
Ratanmahal Identification of threats to Prepare management plan; Biodiversity
WLS (3) biodiversity management recommendation
Shoolpane- Identification of threats to Biodiversity management recommendation;
shwar biodiversity; Assessment of Suggest land-use plan
WLS (5) anthropogenic activities in PA
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Purna Identification of threats to Prepare management plan; Biodiversity

WLS (4) biodiversity management recommendation

Vansda Identification of threats to Biodiversity management recommendation;

NP (2) biodiversity Suggest landscape planning for larger
ecological zoning

North Identification of threats to Prepare management plan; Suggest conflict

Gujarat biodiversity; Quantification of management strategies

(2 various anthropogenic pressures

South Identification of threats to

Guijarat biodiversity; Assessment of

(1) ‘raab’ agriculture

Guijarat Conservation plan for R&E species;

(6) Conservation perspectives of PAs;
Conservation plan for reptiles

It is very clear from the above summary that while there were some efforts of listing /
identification of threats to biodiversity values in different PAs, no study had been conducted
on detailed assessment of those threats. For example, livestock grazing, fuel wood removal,
forest fire and cutting of trees were the most widely and frequently reported threats in the
PAs and other adjoining forests. But, no study actually tried to map and quantifies those
threats. Most importantly, no cause and effects relationships were established in the context
of different threats and their impacts on biodiversity values.

About the conservation and management theme, the review of literature indicate that most of
the PAs had their management plans and all the forests areas have the working plans.
However, in most of the cases, the management plans lack scientific data and information
base. Nevertheless, all the management plans of PAs and other multi-disciplinary studies by
GEER Foundation provide broader management recommendations. For example, the study in
Vansda NP suggested management of a larger conservation area (zone), without much
detailing.

48



6. Research Gaps and Needs

6.1. Gap ldentification

The deliberations in previous chapter present the existing state of studies and their contents. It
is logical, therefore, to find-out what are the missing areas of the research to support
biodiversity conservation in the eastern hilly region in general and in the seven PAs, in
particular? In the above context, it is interesting to note here that out of a maximum 117
possible ‘cells’ of research areas (as derived from a cross matrix of nine study focus and
thirteen study themes), some research aspects are practically not relevant. For example,
human wildlife conflict with butterflies and spider are irrelevant. Similarly, animal taxa like
birds, butterfly etc. and traditional knowledge have almost no research relevance. Thus, in the
context of the present study, only 90 research areas were found relevant to undertake for
supporting biodiversity conservation cause in EHR. In other words, these 90 research areas
formed basic and critically important ‘research space’ for conducting scientifically managed
biodiversity conservation in EHR.

One obvious way to identify the gaps in ecological or biodiversity conservation oriented
research in EHR is to count the number of research areas covered so far. Surprisingly, based
on review of 185 indexed references, it was revealed that only 38 out of total 90 research
areas had so far been targeted in EHR (Table 6.1) which is about 42% of the total research
space necessary to provide critical knowledge support for biodiversity conservation.

Table 6.1: Research Areas Tackled under Different Focus and Themes.

Study Sps. Account Ecology _ People & Biodiversity Conserv. & Management
Focus nv. IR&E S.ps. Popu. Hz?\t_n. Land-| Trad. |Socio-|Land HVV_ Threat | Econ. of Manag.
Distr. Utiliz- | scape | Knowl. | Econ. | Use | Conflict| to BD | Conserv.
Birds 18 1 5 6 5 0 0 2 0 0 0
Butterfly 1 0 0 0 0 0 0
Fish 1 0 0 0 0 0 0 0 0 0 0
Herpeto- | 53 | o | 23 | 4 1| 0 0 0 0 0 1
fauna
Mammal 3 0 4 6 6 1 0 1 2 0 0 0
Spider 1 0 0 0 0 0 0
Insect 0 0 0 0 0 0
Plant 44 2 8 17 4 0 36 0 0 0 0 0
Malt- 1 o 1 13| 9 | o | 8 | 3 3 [ 18] 7| 2 22 0 20
discipline
Total 113 16 49 42 24 4 39 18 10 4 22 0 21

Dark filled cells indicate irrelevant research area for biodiversity conservation focus in EHR. Value in each cell
indicates the number of studies conducted in Eastern Hilly Regions.

Furthermore, review of literatures also suggested that the research focus significantly varies
across the PAs and sub-regions of EHR. Thus, a protected area level assessment of
representation of critical research areas was attempted. It was found that in the
Shoolpaneshwar WLS a maximum of 20 research areas were studied, followed by Purna

WLS (18) & Ratanmahal WLS (17). In Balaram, Jessore and Jambughoda WLS the number
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of studied research areas were still less (Table 6.2). Clearly, there is serious lack of research
inputs in the PAs of EHR. Among the regions, however, 29 research areas were covered in

the North Gujarat, compared to 20 in South Gujarat and 8 in Central Gujarat.

Table 6.2: Number of Research Areas Tackled in Different PAs and Regions
L ocation Resea_rch Areas % of 90 Critical
Studied Upon Research Areas
Jessore 11 12.2
Balaram WLS 10 11.1
Jambughoda WLS 12 13.3
Ratanmahal WLS 17 18.9
Shoolpaneshwar WLS 20 22.2
Purna WLS 18 20.0
Vansda NP 15 16.7
North Gujarat 29 32.2
Central Gujarat 8 8.9
South Gujarat 20 22.2
Gujarat 17 18.9
Overall (EHR) 38 42.2

Further to above identification of gaps in various areas of research inputs in different PAs,
attempts had been made to record gaps in specific subject areas of research in different PAs
and in different regions of EHR. This is based on general understanding about the ecological,
social and management related issues of PAs in EHR, coupled with the analysis of collected
literatures, especially the key contents of studies (as presented in above sections). Table 6.3
present the key research gaps across four research aspects and 13 research themes.

Table 6.3: Identification of Research Gaps across Research Aspects and Themes in EHR

Aspects Themes Key Research Gaps
Inventory |e No systematic survey of lower plant groups (like bryophyte, algae; lichen)
o No systematic survey of climber plants (lianas) in PAs and EHR
o No amphibian survey in Jambughoda WLS
o No spider survey in Balaram & Jambughoda WLS
o No butterfly survey in Jessore, Balaram, Purna and Shoolpaneshwar WLS
Species ¢ No riverine fish survey in any PAs (except one study near Baroda district)
Account o No status survey of small mammalian fauna, except in North Gujarat
R&E ¢ No systematic survey for conservation status of R&E species of Plants in
EHR including its PAs
¢ No records of R&E species of birds, mammals and herpetofauna in
Balaram and Jambughoda WLS
o No survey of flying squirrel
Distribution |e No record of distribution of floral and faunal species in Balaram WLS and
forests in Central Gujarat
¢ No quantitative study on vegetation classification, ordination and mapping
o No detailed distribution survey of flying squirrel in EHR
Ecology
Population e No monitoring of population (age and sex records) of key herbivorous and

carnivorous species in PAs and other important forests of EHR
No assessment of population of raptors in most of the PA, especially the
R&E species
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No assessment of snake population, especially the population of venomous
snakes and python, in most of the PAs and other adjoining forests

No assessment of population of amphibian species in all the PAs

No survey to record population details of flying squirrel in South and
Central Gujarat forests

Habitat
Utilization

No comprehensive mapping of different habitats based on vegetation
characteristics, physiographic conditions, climatic variation and
anthropogenic pressures

No assessment of habitat use by key mammalian, birds and herpetofauna in
Balaram and Jessore WLS

No systematic assessment of habitat utilization by Sloth Bear in
Ratanmahal and adjoining corridor forests

No assessment of use of specific habitats like riparian, grasslands by wild
animals

Landscape

No assessment of habitat fragmentation in PAs and other adjoining forests
at landscape level

People &
Bio-
diversity

Traditional
Knowledge

No documentation of traditional ecological knowledge on forest and
biodiversity use and conservation

No efforts in documenting the community conservation efforts in EHR
No efforts in generating quantitative ethnobotanical information

Socio-
Economics

No assessment of biodiversity linked livelihood system in PAs and other
forested tracts in EHR

No assessment of contribution of major and minor NTFP items in the local
and regional economy

Land use

No assessment of spatio-temporal changes in land use pattern in and around
PAs and other forests in potential corridor areas

No serious efforts on application of Remote Sensing Data in inventory of
forest and other resources

H-W
Conflict

No systematic assessment of distribution, magnitude and impacts of crop
damage by wild ungulates around PAs

No assessment of human-leopard conflicts in the landscape of South and
Central Gujarat

Conservati
on &
Manageme
nt

Threats

No systematic assessment of impacts of anthropogenic pressures like
livestock grazing, fire and wood removal on biodiversity values of PAs
No assessment of impacts of NTFP collection from PAs by local
communities on biodiversity values

No cause and effect oriented assessment of spread of Prosopis juliflora on
biodiversity values in Balaram and Jessore WLS

No study on effect of forest fragmentation on key faunal groups

Economics
of Conser-
vation

No study about the ecological-economics of PAs and other forest areas

No study to document the ecosystem services provided by PAs in EHR
No assessment of role of PAs and other forests in maintenance of river
systems and associated hydrological regime of the region

No assessment of cost & benefits of conservation vis-a-vis creation of PAs

Conser-
vation and
Manage-
ment

No assessment of identifying potential areas for creating new community
run PAs i.e. Conservation Reserves and Community Reserves

No systematic evaluation of impacts of various management inputs in PAs
and other biodiversity rich areas
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6.2. Key Research Questions

Considering the overall state of ecological research in the forests of EHR and its PAs, as
highlighted by review of earlier conducted studies (see Chapter 4 & 5), and subsequent
identification of key gaps in the research areas (see Chapter 5), it is very clear that in order to
improve the research based conservation and management in PAs and adjoining forest areas
of EHR, a lot needs to be initiated. Thus, in the above context, while the list of ecological
research areas may go very long, it needs to be prioritized for different aspects, themes and
locations.

However, before identifying site / theme specific research topics, it is important to look into
the critical questions we need to address to support sustainable biodiversity conservation
program in EHR. Based on various levels of consultations with Forest Department officials,
PA managers, naturalists and researchers, five questions were recognized as critical to
improve knowledge and understanding of biodiversity of the region. Furthermore, for better
comprehension key research/ study topics were also discern to get the answer of those
questions. In total, 18 research /study focus were suggested.

a. What is Eastern Hilly Region’s biodiversity?
i. Identify and map ecological communities and ecosystems that may be threatened, or

are poorly understood

ii. Make inventories of species present in different ecosystems or poorly understood
taxonomic groups such as invertebrates, non-vascular plants, fish etc. and record
their distribution with special focus on R&E species

iii. Describe ecological communities in soils across natural and managed ecosystems

iv. Develop biodiversity data / information systems so that the information can be
retrieved for a range of reporting areas including ecosystems, forest range and
division, taluka or district and PAs and sub regions

b. How the components of biodiversity (i.e. species and environment) interact with each
other (i.e. how the ecology of species and community work)?

i. Population ecology/ dynamics of important floral and faunal species especially the
R& E Species of EHR

ii. Habitat use /occupancy by key floral and faunal species, especially the R & E species
across spatio-temporal scales (e.g. patch to landscape)

iii. Pray-predator (including herbivory) relationship

c. How does the biodiversity help functioning and maintaining various ecosystem functions
and services? (i.e. what is the value of biodiversity)?
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Identify various functions of key species and ecosystems

Investigate ecosystem processes across a range of scales from micro-habitats to PAs
and eco-regions

Develop methods and approaches to estimate environmental, social and economic
values of ecosystem services of different ecosystems (e.g. forests, riparian tracts,
grassland) or areas like PAs, sacred groves etc. present in EHR

Investigate and develop financial and other incentive structures and institutional
arrangements which foster biodiversity conservation and restoration.

Identify key bio-physical, climatic and anthropogenic causes/threats for changing the
biodiversity? ( i.e. how the biodiversity changes over the years?)

Determine the conservation status of plant and animal species and ecological
communities

Detailed investigation of threat causing processes in native terrestrial and fresh water
ecosystems

Inventory of exotic and invasive species and their impact on native biodiversity

What are the restoration, conservation and management options?

Identify and investigate measure to strengthen existing network of PAs, covering all
types of ecosystem

Identify and assess measures to strengthen participatory conservation practices in and
around PAs

Identify and assess the prospect of reintroduction of those species which are locally
exterminated or at the verge of local extermination

Identify ecosystem health indicators and develop framework to monitor changes in
biodiversity at different spatio-temporal scales and at various management systems
(like RFs, JFM areas, PAs, Village Community Lands etc.)

Priority Research Needs

It is important to realize here that while the above suggested 18 areas of research focus are
critical for biodiversity understanding, due to their vastness of subject, for operational point
of view they may be considered as guiding framework for biodiversity research in EHR.
However, in order to execute the biodiversity related research in the field, it is important to
identify and prioritize research topics at different taxa or discipline levels. Keeping above in
view, this study finally identified some of the priority research topics that need to be
undertaken to improve the overall ecological understanding / knowledge about the
biodiversity of EHR. Table 6.4 presents a proposed list of 50 taxa specific research topics
and their research locations within EHR.
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Table 6.4: List of 50 Proposed Research Topics and Their Locations in EHR

# | Research Topic | Research Locations
PLANT
1 |Inventory and Distribution of Algae, Bryophytes, Lichen |Entire EHR including PAs
2 |Inventory, distribution & population of Liana species Entire EHR including PAs
3 |Inventory of Tree, Shrub, Herb Jambughoda WLS
4 |R & E Survey & Inventory Entire EHR
5 |Effect of anthropogenic pressure on natural regeneration |2-3 sites each in North, Central and South
Gujarat
6 |Quantitative vegetation classification & ordination with  |2-3 sites each in North, Central and South
physical, climatic & biotic parameters Gujarat
7 |Mapping of vegetation types All PAs and important forests of EHR
MAMMALS
8 |[Status and Distribution of Small Mammals vis-a-vis Central & South Gujarat
forest fragmentation
9 |Ecological Study of Indian Giant Flying Squirrel Central & South Gujarat (Ratanmabhal,
Jambughoda, Dangs)
10 |Ecological Study of Jackal & Fox One site each in North, Central and South
Gujarat
11 |Status and Distribution of Indian Otter South Gujarat (Shoolpaneshwar WLS)
12 |Inventory, Distribution and Abundance of Bat species 2-3 sites each in North, Central and South
Gujarat
13 |Habitat use by Sloth Bear population with reference to North & Central Gujarat
corridor areas
14 |Ecological study of major ungulate sps. (e.g. chowsingha, |[Jambughoda, Ratanmahal, Purna
barking deer etc.) vis-a-vis habitat fragmentation Shoolpaneshwar WLS & Vansda NP
BIRDS
15 |Inventory of Important Wetlands of Conservation Entire EHR
Significance
16 |Inventory of migratory terrestrial species and their 2-3 sites each in North, Central and South
distribution Gujarat
17 |Effect of Forest loss and fragmentation on population and |North Gujarat (Jessore WLS) & South
habitat use pattern of Gujarat (Shoolpaneshwar, Vansda and
a. Forest Birds (like Great Tit) Purna WLYS)
b. Frugivorous birds (like Grey hornbill)
c. Birds of Prey (Raptors)
18 |Effect of management on diversity and production of Rampara Vidi in Dahod
grasses and other trophic levels including insects, reptiles
and birds
HERPETOFAUNA
19 |Conservation Status of R&E Species of Amphibians (e.g. |South Gujarat
Ichthyophis bombayensis)
20 |Ecological study of tree frogs South Gujarat
21 |Ecological study of python including population and Central Gujarat (Jambughoda &
habitat use Ratanmahal WLYS)
22 |Ecological study of Bamboo Pit Viper including South Gujarat (Dangs)
population and habitat use
23 |Ecological survey of Uropeltid snakes South Gujarat (Dangs)
24 |Interpretation and awareness generation about snake in  |South & Central Gujarat
tribal areas
25 |Distribution and Population of spiny tailed lizard North Gujarat
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FISH, MOLLUSCAN & CRUSTACEAN

26

Species inventory of freshwater fish

In all PAs; major rivers, large reservoirs

27

Ecological survey of Hilsa fish

Narmada / Tapi Rivers

28

Ecological assessment of species diversity and abundance
across natural and anthropogenic gradients along the
major river courses

Narmada/Mahi /Tapi Rivers and South
and Central Gujarat Region

29

Inventory of Molluscan and Crustacean Species

In all PAs

BUTTERFLY, SPIDER & INSECTS

30

Inventory and Distribution of Butterfly species

Jessore, Balaram, Shoolpaneshwar &
Purna WLS

31

Effect of forest degradation and fragmentation on
diversity and abundance of butterfly species

One site each in North, Central and
South Gujarat

32

Inventory and Distribution of Spider species

Balaram and Jambughoda WLS

33

Ecological studies on Giant Wood spider

South Gujarat (Vyara & Dangs)

34

Ecological study on Talentula spider

Vansda NP

35

Effect of anthropogenic pressures like grazing and fire on
diversity & abundance of ground dwelling spider species

Jessore & Balaram WLS

36

Inventory of Insects Species

All PAs

MULTIDISCIPLINARY

37

Assessment of sustainable harvesting levels of different
forest produce

2-3 sites each in North, Central and South
Gujarat

38

Assessment of key biodiversity components in the geo-
physical confluence areas of three mountain ranges
(Satpuda, Western Ghat and Vindhyan)

Entire EHR with focus in Central and
South Gujarat

39

Assessment of Human Wildlife conflicts with reference
to Sloth Bear Population

Central Gujarat (Jambughoda and
Ratanmahal WLS)

40

Ecological study of Leopards using Radio-telemetry with
special reference to human-wildlife conflicts

Central and South Gujarat

41

Inventory of wildlife diseases

All PAs

42

Assessment of crop-raiding by wildlife and its socio-
economic impacts

North Gujarat

43

Assessment of forest fragmentation and degradation along
the gradients of anthropogenic activities e.g. mining,
agriculture expansion etc.

North Gujarat and South Gujarat

44

Ecological assessment and spatial characterization of
forests patches for development of corridor

Between Purna and Vansda WLS;
Ratanmahal and Jambughoda WLS and
Kathiwada range of Jhabua District

45

Identification of potential wildlife habitats and its
feasibility assessment for community conservation areas

Entire EHR (especially in potential
corridor areas)

46

Identification and ecological assessment of potential sites
in EHR for reintroduction of locally exterminated tiger
and bison population

PAs and Forests of South and Central
Guijarat region.

47

Quantitative assessment of livelihood- biodiversity
interface across forest types and management regimes

Jessore, Ratanmahal and VVansda/Purna

48

Economic valuation of Ecosystem Services of PAs

Jessore, Ratanmahal, VVansda/Purna

49

Assessment of impacts of major management
interventions on biodiversity values

All PAs and other biodiversity rich forest
areas in EHR

50

Create a single GIS based biodiversity data /
information / retrieval system

Cover all PAs and other regions of EHR
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Annexure 1: Consultations and Meetings

Name & Affiliation

Content of Discussion

BH Patel, DCF, General ecology of the eastern hilly region; logistic arrangements; details
Training/Research, about earlier studies

G’Nagar

YL Verma, DCF, Visited Jessore Wildlife Sanctuary; habitat fragmentation is the key issue
Banaskantha mainly due to mining and agriculture expansion; lack of management zoning

and delineation of core areas is important; Problem of invasive species and
heavy grazing pressure; for sloth bear plantation of Zizyphus species are
undertaken; very limited studies and thus poor level of inventories of flora and
fauna; human wildlife conflicts are increasing; being sharing border with
Rajasthan problem of desertification is obvious; prospect of developing eco-
tourism is important; vegetation change across physical geography and
anthropogenic pressures need to be understood properly; corridor assessment
between Jessore and Ambaji sanctuaries need to be undertaken; Salai forests
almost vanished mainly due to unsustainable practices of gum harvesting

NM Bhatol, ACF,
Palanpur

No long term plan for conservation of sloth bear; corridor maintenance is
critical; increasing cases of human wildlife conflicts affect conservation
values among local youths; concerted and long-term research on wildlife
needed

DS Solanki, RFO.
Dantivada

Effect of forest fragmentation on wildlife; grazing and human wildlife
conflicts are key issues; water scarcity during pinch period is a serious
management issue and thus more checkdam like structures needed; in general
forests had good regenerative capacity

Mr. Vyas, RFO,
Jambughoda and JP
Ramani, Forester,
Jambughoda

General ecology of the Jambughoda Sanctuary; location of caves of sloth bear
and movement corridors through Dungarvat; termite a favorite food for sloth
bear thus prefer soft soil areas (like Reechbar and Dandiapura; issues related
to crop raiding by increasing Nilgai population; positive and negative effects
of plantations; water reservoirs with rich aquatic avifauna diversity; livestock
grazing during rainy seasons; good population of leopard mainly in Bhat,
Katkuva, Kada dam locations; .

Sukhram bhai, Local
villager

Good collection of mahuva flowers from the forest as well as private lands for
alcoholic beverage preparation; Villagers also collect mahua fruits for oil
extraction; Good collection of Sitaphal from Chalwal and Dharia areas;
knowledge of trails of sloth bear; forest fire by tribals due to their religious
belief systems;

Popatbhai, Local
villager & herbal
healer, Mota Raska

Jambughoda forests are rich and diverse source of medicinal plants; overall
population gets declined, many species are not available now, still some forest
patches are good for medicinal plants

Sandip bhai, local
naturalist

In Jambughoda, human wildlife conflicts especially with Leopards;
commercial level firewood collection is serious threat to forests and wildlife;
collection of eggs of many bird species and sold in local market; no forest
check-post in sanctuary area; development of tourism resorts increasingly
causing problems to wildlife; effects of highway on wildlife need to be
assessed; NTFP collection, forest fire are key threat; jackals are now almost
vanished from the area.

Harishchandra
Sinhji Naturalist,
Jambughoda

Explained wildlife history of Jambughoda area, in 1942 there was a report of
golden frog; area used to be quite rich in wildlife like chital, sambhar,
chinkara; even tigers were found till 1952-53 Floral diversity, Distribution of
Sloth bear in sanctuary and adjoining areas, recently reported increase in
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python population; grey hornbill used to be frequently sighted; Safed sadad
(Terminalia arjuna) is almost exterminated because of its exploitation for
medicinal values; good population of leopard in Jambughoda

Chetan Jha; FES,
Dahod

FES mostly work near Ratanmahal sanctuary area; described overall ecological
factors and issues; ‘Vidi’ grassland of Rampara village is to conserve Lesser
Florican; grey hornbill population is increasing near Ratanmahal sanctuary,
good varieties of Orchids present; Terminalia arjuna & Gmelina arborea are
almost vanished from Ratanmahal mainly due to change in hydrological
regimes;,  understanding of ecological gradients important for forest
maintenance;

Pratik Jain, Dahod
Nature Club, Dahod

Overall description of Ratanmahal Sanctuary; sloth bear ecology and behavior;
suggest mahua flower and Jamun collection by tribal people affect sloth bear’s
food during their breeding time; described distribution of floral species in
sanctuary e,g, bamboo in rocky areas and mahua in flat plain areas; sites like
Choro ni gufa, Bhuvero gufa, Kanjeta and Sagtara are good for sloth bear and
leopard; major threat is the conversion of grasslands into forests e.g. in
Rampara vidi resulting into decline of lesser florican population; provide
information about the population of large brown flying squirrel in Panam and
Keodi village; vultures are almost vanished.

Villagers, Panam
Village, Ratanmahal
WLS

Conserve patch of forest near village that support a population of 30-35 flying
squirrel (Pankhro); forest patch treated as ‘sacred grove’; described sticky
substance on twigs of mahua trees as preferred food item of flying squirrel;
described rich diversity in fish fauna near their village; cycle of the area,
Annual migration of people, Fish diversity; continue cultivation of many local
crop varieties without any chemical fertilizers and pesticides; listed collected
NTFP items; information about Bamboo patches and their flowering in the
area.

Dr. Geeta Padte
M.S. University of
Baroda, VVadodara

Provide information about the ecology of Jambughoda WLS, especially the
avifauna; shared her report on biodiversity assessment.

Raju Vyas, Discussed about the overall diversity of herpetofauna in the eastern hilly
Herpetologist, region; discussed about the ecology and issues related with python in that area;
Vadodara shared some of his research articles

Ankur Patel, Described general vegetation ecology of Jessore WLS; importance of drainage

Researcher, GEC
Ghandhinagar

system for the sanctuary; provided list of biodiversity rich areas within
sanctuary; described different types of forest types and their patches; excessive
collection of medicinal plants like Safed musli; seasonal distribution pattern of
Sloth bear.

SH Prajapati,
Lecturer Zoology,
Palanpur

Provide information about important bird areas of Balaram-Ambaji WLS; the
high canopy trees provide good nesting sites for honey buzzard; grey hornbill
population is declining fast linked to decline in Ficus tree population; Good
population of Paradise flycatcher; Vanjaru talav good for aquatic birds;
uncontrolled mining activity is major threat; shared some of his research
articles

Dr. Hiren Soni,
lecturer, ARIBAS,
V.V.Nagar

Explained the broad view of ecological condition of EHR; focus should be
given to invertebrate fauna; talked about the botanical studies on Khatana and
Waghai forest of Dangs; prime location for medicinal plants in dang forest
area; explained the effect of anthropogenic activities on Shoolpaneshwar and
Jambughoda WLS; Provide some information on distribution of avifauna and
avian ecology in Khatana and Waghai forest area. Described the status of
traditional knowledge of medicinal plants.
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Dr. Esha Desai,
Lecturer, NVPAS
college, V.V.Nagar

Explained details of avian ecology and status of avifauna of Shoolpaneshwar
WLS; Described the finer details about the feeding ecology of different species
of birds of prey, provide some information about the stratification of birds in
different types of forest; the effect of uncontrolled harvesting of trees and its
effect on birds; adverse effects of ecotourism; described the past and present
status of forest vegetation of Shoolpaneshwar WLS; Brief about the pollination
by bats; described the location of important bird areas of sanctuary.

Viral Prajapati,
Surat Nature Club,
Surat

The dang forest has dense vegetation but it hasn’t have rich wildlife specially
herbivore species; described the future plan for dear breeding program in
Purna WLS and Vansda NP; chital and barking dear will be targeted species
and the F2 generation will be released in the forest to restore the herbivore
population; vulture conservation and vulture feeding centre in the adjacent area
of the sanctuary and this project has caused positive impact on the population
of vultures; awareness program to save the roosting and nesting sites of
vultures; described the status of herpetofauna of the sanctuary; provide
information about the hunting and poaching of herbivores, birds and leopards;
brief introduction about the habitat utilization pattern of leopard and leopard
human conflict due to sugar cane plantation; wetland conservation program
and removal of exotic species; provide some information about some
important birding areas and some RET species of the sanctuary as well as
national park.

Dr. Mohiniben
Ghadhiya Head of
Department, Dept.
of Aquatic Biology,
South Gujarat
University, Surat

Brief introduction about the fresh water studies in Gujarat; no studies have
been done on PA level on fish diversity; Narmada river is a prime location for
some migratory fish species for e.g. Angulla and Garra sp.; According to her,
the fish inventory in several stretches of natural streams and rivers etc. need to
be undertaken. She indicated strong effects of land use alteration on fish
diversity and abundance.

Dr. Minu Parabia
Retired Professor of
Botany, South
Gujarat University,
Surat

Overall condition and diversity of medicinal plant of EHR; provide
information about the rare medicinal plants ( 241 sp. are rare); talked about the
forest fruit production and their selling trend and also gave description about
the use of fruits in medicinal use; detail information about the important area
for medicinal plants and also gave pressure to make some conservation plans
to provide legal protection for medicinal plants; sustainable harvesting is
needed to conserve the diversity and species richness of some rare medicinal
plants; talked about the some insectivorous plants of Dharampur forest
division; described the detail method to make the passport data for medicinal
plants; specially recommend that study must be done on the interaction of
medicinal plants and animals; studies should be done on ethno-zoology;
Vadvad area which is having rich diversity of orchid, Pteridophyte and
insectivorous plants and legal protection should be given to this area.

Pradeep Singh,
DFO, Dang south
division, Ahwa.
(Vansda NP)

Gave brief description about the overall diversity of Vansda NP; Rajpipla
forest is facing high level of leopard human conflict; talked about the key
NTFP products of dang forest and their sustainable harvesting strategy;
recommend the value addition study for bamboos; talked about the invasion of
Lantana camera and its adverse effects on biodiversity; explained the need of
corridor between Vansda and Purna PA and the Chichingathva, Bhenshkatri
and Kalibel forest range are the most important areas for the corridor
formation; main threats for the herbivore species are illegal hunting and
poaching.

Dr. B. Suchindra,
DFO, Dang north
division, Ahwa.
(Purna WLYS)

Described the diversity of Purna WLS; detail description about the corridor
between Purna and Vansda PAs and corridor is most important for the
migration of the Chowsingha population and he has stated that the population
will be increase after the formation of the corridor; talked about the
development of community conservation practices and stated that Geera river
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site can be a very good campsite for the tourism; described the future plan for
deer breeding centre; provide some information about Gadad village which is
very good site for vulture population and its needs of protection

Darshana Patel,
Research Scholar,
Dept. of life
sciences, HNGU
Patan.

Gave brief description about the wetlands of north Gujarat; Kurda wetland
near Patan is important site and having rich bird diversity, 30 migratory
species of birds have been recorded; Jessore WLS wetland is another important
wetland of the area; provide information about the human wildlife conflict and
the crop damage by herbivore species in north Gujarat; stated that bluebull
population is increasing because of the absence of large predator and now it
has become problematic or pest species causing crop damage.

Mayur Mistri,
Naturalist &
Researcher

Provide detail description of the biodiversity of Vijaynagar forest; Polo forest
of Vijaynagar is one of the most important areas for bird life; endangered
species like Indian Pitta and Grey Hornbill prefer this place for nesting.
Suggested that due to Tribal Right Act, large number of ecotonal areas had
been created, also change in cropping patterns affect the bird populations.
These may be considered for systematic research. Few sites are possessing rich
agro diversity, which need to be documented and conserved.

Dr. Nishith Dharya,
Lecturer, Zoology,
North Gujarat
University, Patan

Described mostly about the issues related with Sloth Bear- human conflicts,
ongoing research identify some of the key factors for such conflicts; quite
recently one Ph.D. Thesis was submitted on the subject. He emphasized the
need of basic inventories of different taxa as starting point of any research in
PAs.

Mr. Joshi, RFO,
Vansda NP

Described rich spider diversity in the forests; good collection of photographs
of insects and spiders; Photographic evidences of rare Tarantula Sps. of spider
from Vansda NP. Suggested, a systematic inventory of spiders from other
adjoining forests.
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