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1. Background

Little Rann of Kachchh

Little Rann of Kachchh (LRK) landscape support tremendous physiographical variations in the
form of (i) saline desert- the little Rann; (ii) slightly higher lands amidst Rann- the bets and
Dhasis; (iii) saline & sandy transitional area between Rann & village uplands —the fringe; (iv)
sandy or rocky village uplands; and (v) tidal creeks of Gulf of Kachchh. LRK is a unique
landscape showing the characteristics of both deserts and wetlands. In simple terms, during the
monsoon, while several ephemeral rivers drain their water into the Rann, the saline sea-water
from Gulf of Kachchh also spread over the Rann. Mixing of both create a large and shallow
brackish water wetland. In post monsoon months, the flooded water gets evaporate and Rann
gradually transformed into a saline, dusty desert.

In addition to these, in the midst of Rann there are several slightly raised lands mostly composed
of sandy or rocky areas. These raised areas, known as ‘bets’, are low in salinity compared to the
surrounding Rann and support good vegetation cover including the grasslands and thorny-
scrubs. Better forage availability and green cover attracts many wild animal species to the bets.
High physiographical diversity in landscape coupled with seasonal dynamics of dry and wet
phases of Rann, create ideal mosaic of habitats for different wildlife species.

The LRK is the last home for the only surviving population of highly endangered Wild Ass
(Equus hemionus khur). Other than Wild Ass, it supports good population of wolf, fox, desert
cat, chinkara, houbara bustard and, more than 200 species of birds. The brackish-water wetlands
provide ideal condition for growth of large number of fish and prawns species, which in turn
support rich faunal diversity including the large congregations of breeding population of Lesser
Flamingo and many other aquatic birds. Presently, entire extent of LRK also forms part of a
Protected Area viz. Wild Ass Sanctuary (WAS).

LRK landscape spread over five districts (Kachchh, Rajkot, Surendranagar, Patan and
Banaskantha) and ten talukas. While the barrenness and inhospitable conditions in most part of
the year make LRK free from any permanent human settlements, about 2.7 lakh human
population (14.4% of which belong to SC/ST) and more than 52 thousand families in about 108
peripheral settlements are part of the landscape. Rain-fed farming, salt manufacturing, livestock
rearing, prawn fishing and charcoal making from Prosopis juliflora (locally called as Gando
Baval), are the major natural resource dependent livelihood base in the landscape. Of these,
while livestock rearing and charcoal making are year round activities, the rainfed farming, salt
making and fishing are seasonal activities. Except agriculture, all other sectors are heavily
dependent upon the resources of the Rann: salt farming on the dry Ranns and its underground
brine; prawn fisheries in the flooded brackish water in the Rann; livestock grazing in the bets
and fringe areas.

Conservation areas and human habitations share the boundaries in LRK landscape. Therefore,
most of the above described livelihood activities are directly or indirectly creating various
conflict situations with the conservation values of the LRK. Managing following three
livelihood supporting activities are thus critical for the conservation of biodiversity values in
LRK:



i Livestock grazing in the fringe and bet areas of LRK
it Fishing in the brackish water wetlands in the LRK

iii  Salt manufacturing in the Rann

While it is generally believed that the above three activities have important bearings on long-
term conservation prospect of biodiversity values in LRK and WAS, there exist serious lack of
data which can corroborate above views and aid in better livelihood and conservation planning.
Thus, this study intends to test following hypothesis: ‘Controlling of natural resource based
economic productivity (or livelihood activities) in the LRK landscape enriches its biodiversity
values’ by filling important gaps in knowledge related to above issues through rapid field
assessment.

Specifically, following objectives are set-in for this study:

1. To assess the extent, both spatial and intensity, of fishing activities in the LRK
landscape and its impact on biodiversity, particularly the wildlife

2. To assess the extent, both spatial and intensity, of grazing of livestock in the LRK
landscape and its impact on biodiversity, particularly the wildlife

3. To assess the extent, both spatial and intensity, of salt work in the LRK landscape
and its impact on biodiversity, particularly the wildlife

4. Based on rapid assessment, suggest framework for managing and improving the
livelihood activities for the sustained conservation of biodiversity in the LRK
landscape

Approach

It is understood that comprehensive impact assessment of livelihood activities on biodiversity
values need sufficiently rich and scientifically collected data on various aspects of both
livelihood activities and ecological systems. In the dynamic landscape like LRK, where the
ecology of the landscape completely shifts from one system to another with the changing
seasons (mainly in summer and monsoon), the importance of collection of such data is many
fold more. In the context of present study, where the time was seriously a constraint for seasonal
data collection on livelihood and ecological aspects, the focus was, therefore, to indicate rather
than assess the impacts.

Considering the constraints of time to undertake statistically rigorous data gathering (that
include random sampling and covering different seasons) system as well as non-availability of
studies on different ecological and livelihood aspects, the study team strongly believed that the
best way to understand the dynamic relationship of ecological and livelihood systems is by
probing traditional wisdoms of local people with different occupations and other key players like
front line staff of Forest Dept. Thus, study team approached the problem through following
ways:

e  Collection of relevant data from secondary sources like Government Dept., research
institutions, local individuals etc.

e  Focussed group discussion with maldharis, fishermen and agarias



e Intensive field checks jointly with the maldharis, fishermen and Agariyas to
understand finer aspects of their livelihood systems

e  Focussed group discussions with front-line staff of Forest Department to understand
major conservation —livelihood conflicts

Effectively, the attempt was to understand the finer points of modus operandi of extracting
economic productivity in different livelihood systems. Understanding of modus operandi was
then checked-up and related with spatio-temporally changing biodiversity elements of the
landscape. Importantly, since both livelihood and biodiversity elements were assessed in
qualitative terms, their dependency and relationships were also assessed in qualitative manner.

Thus, in order to identify and understand impacts of each of the production systems viz. salt,
fish/prawn and livestock, on biodiversity values, following spatio-temporal aspects of each of
the production (or livelihood) system were assessed:

il. Changes in the overall numbers or extent of units of production (e.g. number of
fishermen or number of livestock or total extent of salt pans)

iii. Changes in spatial location of production system (e.g. shifting of salt work to newer
areas or livestock grazing in newer areas)

iv. Changes in the production methods (e.g. use of fishing nets of smaller mesh size)
Important Caveats

Due to limitation of time and actual working periods (i.e. July to December), study has
deliberately gone into detail on the issues related with prawn fisheries and livestock grazing. The
salt work in the LRK landscape gets start only in the month of November, thus there was not
sufficient time for detailed investigation of this sector. Terefore, while the report presents
detailed account of fishing and grazing sectors, the salt sector was covered in much-restricted
manner.

Also, while the study describes key aspects of each of the three livelihood sectors in much
detail, their impacts on biodiversity cannot be described in certain terms mainly due to
inadequate valid data. Therefore, wherever possible various impacts of livelihood activities on
biodiversity values are understood within the framework of ‘Precautionary Principles’”.

The ‘precautionary principles’ are generally applied where there is serious ignorance about the underlying causes
and impacts. So, even if a management decision has to be made, it should be in favour of long-term environmental
welfare.






2. Fishing Assessment

2.1 Context

A lucrative monsoon fishery, especially of prawn species (mainly the Metapaenus kutchensis),
flourishes and provides livelihoods to sufficiently large number of fishermen families (belonging
mostly to Miyana Muslim and Koli communities) in LRK landscape. The fishing activities are
mostly concentrated in the southwestern part of the LRK. With the onset of rainy season, there is
an upswing of tidal water in the creeks of Gulf of Kachchh that facilitate movement of juveniles
of different species of fishes and crustaceans from the Gulf of Kachchh, into the Rann. After the
first spate of heavy rains, freshwater influx from the mainland inundates the Rann and mixes
with saline tidal water to create suitable nursery ground for M. kutchensis. The fishermen keep
track of entry and growth of juvenile (post larva) of prawns. During this period, the fishermen,
along with their families, left their villages in caravans and set up camps on different sandy
raised areas (locally known as Dhasis). On the southern arm, Kuda, Koparni, Jogad, and Tika
are important Dhasis. On an average, fishing season in LRK goes between July/August to
September/October, which obviously depends upon the amount of rainfall. In the context of
impact of fishing activities on biodiversity values of LRK, two issues are considered important
and of major concerns: (i) impact on diversity and abundance of winter migratory aquatic
avifauna, and (ii) impact on abundance and diversity of prawn and fish species

2.2 Methodology

As part of assessment of impact of fishing activities on biodiversity values in LRK landscape,
following approaches has been adopted:

a. Conduct field surveys of different fishing grounds in LRK landscape and interactions with
experienced fishermen in each site to understand modus operandi of fishing activities (e.g.
use of different gears, setting up of nets, actual fish catch practices etc). The understanding is
drawing based on fishermen’s traditional knowledge about relationship between physical
processes (e.g. tidal current, wind speed and direction, rainfall etc.) and biological
behaviours (e.g. reproduction, growth, feeding etc.) of fish and prawns. To probe above
aspects and dimension of fisheries in the LRK landscape, information was collected using
elaborated checklist of questions (Annexure-1). During the study, almost all the major
fishing sites were covered. Some of these fishing sites were visited more than once to
improve the understanding. Accordingly, many fishing sites were visited to collect
information about fishing operations in these sites (Annexure 2).

b. Collection of secondary data and review of existing literatures to mainly document (i) the
fishing activities (i.e. locations, variation in total catch etc.) in the LRK landscape in the
earlier times, (ii) food habits of reported aquatic birds with respect to fish and prawns

c. Meeting and interactions with technical experts from State Fishery Dept. and fishery
scientists to get relevant data and also to take their view on the sustainability of prawn
fishing in LRK (Annexure 3)



2.3 Fishing Practices

During the field visit fishermen suggested many fishing areas in the LRK landscape.
Accordingly, following are active fishing sites in the LRK landscape: Kharaghoda, Kanachar,
Kuda-Dhaka, Tundi, Koparni, Enjar, Jogad, Boda, Tikar, Banth, Venasar, Karadiya, Hanjiyasar,
Cherowari, Surajbari, Kajarda and Adesar (near Nanda & Shedwa bets). The approximate
locations of these fishing points are presented in Fig.1.

Fig. 1: Location of Important Fishing Centres In LRK

1=Kharaghoda; 2=Kuda Dhassi; 3=Tundi; 4=Koparni; 5= Ejar; 6=Jogad; 7=Boda; 8=Tikar;
9=Venasar; 10=Mandarki; 11= Karadiya; 12= Kajarda Talav; 13=Nangavadi (Hanjiyasar); 14=
Cherovari (Surajbari); 15=Shedava Bet; 16= Nanda Bet

Rao (1983) quoted Lakumb (1960) that in 1960 there were quite a many fishing camps along the
Suarajbari creek, many of which, according to him, fishermen abandoned off-late. Rao (1983)
recorded that in 1980 about 2770 active fishermen with substantial number of boats and nets
were engaged in the prawn fishery (Table 1).

Table 1: Fishing population and fishing gears in LRK Landscape in 1980
Landing Centres Fishermen Active No. of No. of Gunja
Population Fishermen Boats Nets

Surajbari 2500 600 200 550
Lakhiyasar (Hanjiyasar) 200 80 30 90
Nangavadi (Cherowari) 750 280 10 120
Kajarada 150 50 3 20
Karadia 1100 600 30 300
Venasar 150 80 2 35
Mandarki 500 200 3 100




Tikar 300 200 2 80
Koparni 600 400 5 200
Kuda 500 200 20 90
Kanachar 80 20 - 10
Kharaghoda 100 60 2 25
Total 6930 2770 307 1620
Source: Rao (1983)

During this study, efforts are being made to ascertain current magnitude of fishing operations in
different sites. While there is no authentic secondary data available about the number of fishing
families and different fishing gears (like boats, nets etc.), efforts were made to document these
through discussions with fishermen. Those numbers were reconciled and reconfirmed during the
course of meetings with fishermen at different sites. Based on these discussions, it is estimated
that currently approximately 1100 to 1300 families are engaged in prawn/ fish catching with
approximately 1500 -1700 number of boats (Table 2).

Table 2: Current Number of Fishing families and Boats in LRK Landscape
# Name of Fishing Site Approx. No. of Approx. No. of Boats
Fishing Families
1 Kharaghoda 50-55 10-15
2 Kanachar 12-15 8-10
3 Kuda/Tundi 100 80-100
4 Koparni 70-75 30-40
5 Enjar 15-20 8-10
6 Jogad 100-110 75-80
7 Boda 70-80 20-25
8 Mangadh Ni Dhassi 40-50 10-15
9 Tikar 200-250 400-500
10 | Mandarki/Ghantila 50-60 40-50
11 | Venasar 50-60 25-30
12 | Karadiya (Kajarda) 90-100 300
13 | Nangavadi (Hanjiyasar) 100 100-120
14 | Surajbari (Cherovari) 100 400-500
(5 motor boats)
15 | Nanda/ Shedwa 50-60 7-10
Source: Present Study (based on discussion with many fishermen in different sites)

It is important to mention here that there is no permanent fishing base exists in the LRK
landscape. With the onset of monsoon and once the Rann gets inundated, the fishermen families
from different parts of the landscape and even from far off places, set-up their transit camps on
most of the Dhassis and will remain there with their entire family till the end of the fishing
season (i.e. September or mid October). Discussion with fishermen at different fishing sites
suggest that people from places like Dhrangadra, Surendranagar, Maliya, Morbi, Ahmedabad,
Surat, Veraval, Porbandar, Jamnagar, Rajkot etc. are regularly joining the local fishing families
during good fishing season. Importantly, most of these people are actually the relatives of the
fishermen families of the LRK landscape. In the case of Nanda/ Shedwa, quite a many fishermen
from Bihar and Uttar Pradesh are regularly visiting the site and catch mostly the fishes.
According to a survey conducted by GEER Foundation, out of estimated 6500 active fishermen
in the landscape, around 4800 are local. Rest are coming from other places (GEER 1999). Tikar
Dhassi and Surajbari (Cherowari) are the largest fishing centres in the LRK landscape.



Based on physiographical variation, water inundation and drying pattern, and fishing practices,
four distinct types of fishing grounds are recorded in the LRK landscape:

(1) Extensive prawn fishing, restricted during monsoon, along the southern border of LRK-
what generally termed as Rann Fishing

(i1) Extensive prawn fishing in and along the Surajbari and other creeks, mostly during the
monsoon period, what generally termed as Creek Fishing. However, limited fishing is
extended even during the winter. In such area water level fluctuates diurnally due to tidal
effects.

(iii))  Extensive fishing around Nanda and Shedwa bets near Adesar what generally termed as
Winter Fishing. The prawn fishing is extended over winter season.

(iv)  Small scale, monsoon fishing near Kharaghoda in the eastern part of LRK

The broad characteristic of these four fishing grounds is given in Table 3.

Table 3: Major Characteristics of Fishing grounds in LRK landscape
# | Fishing Ground Key Fishing Sites Active Scale of Catch
Fishing Operation Type
Period
1 | Along the western | Kuda, Tundi, Koparni, Enjar, August— | Covering very Mostly
fringe of Rann Jogad, Tikar, Venasar, 1" Week large area with Prawns
(Rann Fishing) Mandarki, Karadiya, Kajarda, | of October | intensive catch in
part of Hanjiyasar each site
2 | Along the Cherovari, Part of Hanjiyasar, | August— Covering large Mostly
Surajbari creek Last Week | area with Prawns
(Creek Fishing) of October | intensive catch in
each site
3 | Near Nanda and Surrounding waters of Nanda August- Covering small Mostly
Shedwa bets and Shedwa bets Last Week | area with Prawns
(Winter Fishing) of intensive catch in | and
November | few location sufficient
fish catch
4 | Near Khara-ghoda | Khara-ghoda, Kanacha August- Localized and Mostly
(Khara-Ghoda September | very low fish catch
Fishing) intensity catch

0] Rann Fishing

Off late, however, in the Rann fishing sites, fishermen used long barrier nets (locally called as
Kattar) for driving and concentrating the prawns into their fishing ground and later by using
long bag nets (gumja) catch the prawn. The arrangement of Katfar nets in the Rann is
schematically presented in Fig. 2. In a fishing site, there are many lines of Kattar nets. While,
there are no fixed norms of leaving open space between two adjacent lines of Kattar, yet in most
of the cases a distance of about 100 to 200 meters separates them.

The setting-up of Kattar nets is a specialized job and each fisherman had an informal right over
the fishing space where they used to set-up their Kattar, every fishing season. It is important to
mention here that the right over fishing space is strictly followed in the near-shore, deeper water
areas (in local term most of these deep-water drainages are known as ven). But, in the farther
from shore, shallow water areas no such strict rights over fishing space are followed (obviously
such areas are least preferred for fishing purpose).



Katter Nets

Chatti Net Prawn Movement

«—

Inundated
Rann

Fig. 2: Schematic diagram
showing arrangement of Katar
nets in Rann area

Kattar nets are placed in ‘V’ shaped manner and normally measured in terms of weight of nets.
For example, while some fishermen placed about 10 kg of nets, some other can place 25 kg or
50 kg of nets. Obviously, more the weight of nets the larger the coverage area and thus in each
site one can find different sizes of Kattar (reflecting the economic condition of the fisherman!!).
Upper part of the net is fixed by rope while bottom part of the net is fixed by wooden hooks.
Between two poles 3-4 hooks are fixed which protect net from the water current force and stops
prawns and fishes to escape from net area. The height of Kattar nets varies between 3 to 5 feets
and fishermen used the nets according to the water depth i.e. as water depth increases fishermen
stretch the nets upto six feet
height and thus optimize the
catch.

Still recently, the fishermen
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the chatti net and periodically
collected by fishermen (Fig. 3). It is important to mention here that while the use of Puchha net
is a recent phenomenon (according to local fishermen, the technique was introduced to them by
some Bihari fishermen) but as it substantially save the fishermen’s labour of using hand held
gunja within the Kattar area (the local traditional practice), most of the fishermen are now
adopting this method of prawn catching. Many of the local fishermen, however, considered this
method as highly unsustainable practice as it does not allow escaping even the smallest
(juvenile) fish and prawns from the catch.




(ii) Creek Fishing

In the creek areas, where due to the effect of the tidal waves, flow of water is quite rapid and
also depth varies significantly. In such areas, fishermen used large bag nets (the Gunja nets),
which are fixed against the tidal current upto 4-meter depth. Fishermen generally setup
continuous series of many gunja nets in the creek. The nets are tied up with long wooden poles
in such a manner that net’s height can be adjusted, as per the tidal amplitude and speed of the
current. The schematic arrangement of setting-up of Gunja nets in the creek areas is presented in

Fig. 4.
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Fig. 4: Schematic diagram of arrangement of Gunja nets in Creek areas

(iii)  Winter (Adesar) Fishing

In the areas close to Nanda and Shedwa bets, two types of fishing is taking place. About 20-25
fishing families from Bihar are setting-up ‘drag nets’ in the shallow water areas near the Nanda
bet and exclusively catch different varieties of fishes. Actually, by the first week of October,
water in this area normally cut-off from the rest of the Rann area, forming large pool of water.
The prawn catch from this area is generally extended upto the month of January (in good rainfall
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year even extended upto the month of February). While the prawn is the main catch, fish are also
caught in quite large quantity compared to other parts of the Rann. Interestingly, while prawns
are mainly caught by local fishing communities, fish are caught by fishing communities from
outside mainly from Bihar and Uttar Pradesh. These outsider fishers dry the fishes in the sun and
then send to different parts of UP, Bihar and Orissa. A list of fish species caught in the Nanda
and other parts of LRK is presented in Annexure 4.

The fishing near the Shedwa bet is generally done by setting-up of Kattars. Kattars in this part is
generally smaller in size as compared to those in the sites like Tikar, Koparni, Kuda etc. Also,
the design of Kattar in this part is quite different than those described in above sites. Each Kattar
is a long, curved net and are placed perpendicular to the land boundary. The prawns are moved
inside the Kattar and are caught by fishermen in the curved end using small, hand held Gunja
nets. In a sense, the setting is quite simple where the geographical features of fishing area is
effectively utilized in concentrating and trapping the prawns in the kattar nets (Fig. 5). This
practice is effective in the water depth upto 3-4 feets.

Importantly, the size of prawn in this water is largest amongst all the sites in LRK.

AdesaI;
o w Kattar Net
QE/VN anda Bet
J Shedwa Bet Prawn
Movement
) _wKattar Net .
L) >

|

Fig. 5: Schematic diagram of arrangement of Kattar near Shedwa bet

(iv)  Kharaghoda Fishing

In Kharaghoda area an indigenous fishing method were found in operation, specifically designed
for catching small fishes. Only about fifteen fishermen of Kharaghoda area are engaged in this
method of fishing locally known as ‘Udhavaro’ method. In this method, major stream was
blocked by plastic gunny bags filled with muds (considered as 1*' barrier wall) to make the flow
of water through secondary channel. At appropriate place, gunny bags blocked the secondary
water channels (considered as 2" barrier wall) with small passage left at one end. This small
passage is partially blocked by wooden sticks so that only water can pass through it but fishes
cannot cross it. Just adjacent to the second barrier wall, one smaller square or round shaped pit
of approximately 1.5 ft wide and 4 ft deep is made. In this pit a wooden basket with small holes,
is fitted into. Fishermen sets-up this trap according to their traditional understanding of
movement of water and salinity gradient. Fishes generally move against the flow of water and
from higher to lower salinity. In the secondary water channel water flows through the wooden
sticks and fishes tried to cross the second barrier wall through small passage, which is also
blocked, by wooden sticks. Since fishes cannot cross the wooden sticks, and there is good flow
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of water, the fishes gets slipped into the pit and thus into wooden basket. The basket has small
holes so that water gets drained out and fishes get trapped. This method of fishing is generally
practiced during the night hours. As per experienced fishermen, if condition is favourable,
within a span of 15-30 minutes, they can catch upto 10-12 kg of fishes. The entire arrangement
of Udhvaro method of fishing is schematically presented in Fig. 6.
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Fig. 6: Schematic diagram of setting-up of
Udhvaro fishing trap

2.4 Prawn Catch (Production)

In the LRK landscape, the Suarajbari Creek is known as traditional prawn fishing grounds,
where from the early days large numbers of families are engaged in fishing activities. The
Miyana Muslims are the main fishing community. Fisheries Dept. records suggest that in the
early 1950s Fisheries department used to give license to the fishermen and also used to collect
some revenue from these fish catches. During those early days, the prawn fishing was restricted
only to the Surajbari (Cherowari) creek areas. However, there are no records that suggest prawn
fishing from current fishing sites like Tikar, Koparni etc. during the late 1960s or early 1970s”.

: Actually, Dhrangadra based prawn trader Sri Kanuba Jadeja informed study team that till 1970s, the prawn fishing was quite
limited and unorganized in most parts of the Rann and only with their business interests and initiatives the practice of prawn
fishing was established in the Rann
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Site-specific time series prawn production data for LRK landscape is not available. Fisheries
Dept. provided aggregated annual catch data for Surendranagar District (Table 4). Accordingly,
the annual prawn catch in the district varies from a minimum of 176 to a maximum of 10925
tons. This is obviously having direct correlation with total annual rainfall.

Further, number of fishing days is one important determinant of total prawn catch. Among all
the fishing sites, while amount of rainfall mainly

determine the number of fishing days, the local micro- | Table 4: Yearly Variation in Prawn
topography and inundation and drying-up patterns of Catc'h in Surendranagar Dist.
. . . Year | Rainfall (mm) | Catch (tons)
Rann has major influence on this. Rao (1983)
. L. . 1990 229 NA
recorded 70 fishing days at Surajbari, Lakhiyasar,

. . > 1 1991 158 NA
Nangavadi and Kajarda; 65 days at Venasar, Mandarki 1992 420 5069
and Tikar; 55 days at Koparni and Kuda and; 50 days [7g93 137 1777
at Kanachar and Kharaghoda. This clearly shows a [7q94 1019 10925
pattern of decreasing fishing days as we move away [(995 276 2086
from Surajbari Creek towards the eastern side of the [99g 336 2035
LRK. Furthermore, discussion with fishermen | 1997 719 4730
suggests that in each year out of entire fishing season, | 1998 345 4297
actual fishing days are quite low. The personal records | 1999 277 176
of Bandhani bhai and Kanuba Jadeja, also recorded | 2000 324 2260
similar pattern (Table 5). Their records also suggest | Source: Office of Fishery Commissioner,
the range of fishing season, which extend from first | quoted in Deshmukh (2006)

week of August to mid October. Local fishermen
describe the extension of fishing season in terms of how frequently the Rann inundated. In their
definition good fishing year will be the one when Rann gets inundated regularly.

Table S: Variations in fishing period across the sites and years.
Site Year Starting Ending Total Length of Actual
Date Date Fishing Season Fishing Days
Koparni 1990 15-Sep-90 10-Oct-90 25 19
1991 16-Aug-91 22-Sep-91 38 37
1994 21-Aug-94 29-Sep-94 50 33
2001 01-Aug-01 22-Sep-01 53 38
Kuda 1990 16-Sep-90 16-Oct-90 30 25
1991 16-Aug-91 18-Sep-91 34 27
1993 6-Aug-93 8-Sep-93 34 21
1994 5-Aug-94 26-Sep-94 53 44
2001 9-Aug-01 27-Aug-01 19 15
Tundi 1990 15-Sep-90 10-Oct-90 26 19
1991 15-Aug-91 18-Sep-91 35 27
1993 11-Aug-93 28-Aug-93 18 12
1994 5-Aug-94 2-Sep-94 29 26
2001 3-Aug-01 23-Aug-01 21 19
Enjar 1994 6-Aug-94 29-Sep-94 55 44
2001 3-Aug-01 19-Aug-01 17 11
Hanjiyasar 2006 12-Aug-06 9-Oct-06 59 43
Source: Personal Records of Kanuba Jadeja and Bandhani Bhai

Sarvaiya (1981) recorded a total of 381 tons of prawn production from Cherowari site
(maximum catch of 297.8 tonnes in the month of October) and only 11.2 tonnes from Sukhpar
and Lakhpat sites (maximum catch of 5 tonnes in the month of January). However, he observed
better prawn size from Sukhapar and Lakhpat sites compared to Cherowari site. It is important
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to mention here that Cherowari site is considered as monsoon fishery site while Sukhapar and
Lakhapat sites are known as winter fishery sites. Sarvaiya further reported that fishermen from
Cherowari area used to shift their base to Sukhapar and Lakhpat areas during the winter,
suggesting that at those days fishing operations were quite restricted and only few families were
engaged in the activities.

Since, neither Fisheries Dept. nor fish industry maintained prawn catch (or production) data, no
site-specific data is available for assessment and analysis. In that condition, study team resorted
to production data from secondary published reports and papers. Most importantly, a few fish
traders had shared production data from their personal records. As part of this study, therefore,
site-specific prawn catch data from various sources were compiled (Table 6). It clearly suggests
that the prawn catch varies from one site to other and also in different years, indicating a highly
fluctuating system.

Table 6: Summary of Prawn Catch Data in Different Fishing Sites of LRK
Fishing Fishing Site | Approx. Prawn Year of Source
Ground Catch (Tons) Catch
Rann Koparni 300 1980 Rao (1983)
Fishery 57.4t0 275.7 1990 to 2001 | Kanuba Jadeja (Pers. Record)
14 2007 Hasan Mohd. Movar (Pers. Comm.)
Kuda 126 1980 Rao (1983)
8.8t0193.1 1990 to 2001 | Kanuba Jadeja (Pers. Record)
Tikar 128 1980 Rao (1983)
9.1 1990 to 2001 | Kanuba Jadeja (Pers. Record)
275 2006 Karim bhai (Pers. Comm.)
165 2007 Karim bhai (Pers. Comm.)
Mandarki 160 1980 Rao (1983)
Venasar 56 1980 Rao (1983)
Kajarda 512 1980 Rao (1983)
Tundi 154 to 138.2 1990 to 2001 | Kanuba Jadeja (Pers. Record)
Enjar 39.7 1990 to 2001 | Kanuba Jadeja (Pers. Record)
Creek Surajbari 688.7 1980 Rao (1983)
Fishery Lakhiyasar 103.3 1980 Rao (1983)
(Hanjiasar) 224.65 2006 Bandhani bhai (Pers. Record)
Nangavadi 192 1980 Rao (1983)
(Cherowari) | 381 1973-74 Sarvaiya (1981)
Adesar Sukhpar/ 11.2 1973-74 Sarvaiya (1981)
Fishery Lakhpat
Nanda/ 80 2006 Gafur bhai/ Amir Bhai (Pers. Record)
Shedwa 65 2007
Khara- Kharaghoda | 32.5 1980 Rao (1983)
ghoda 2.0t0 5.0 2005 to 2007 | Umar bhai (Pers. Comm.)
Fishery Kanachar 13 1980 Rao (1983)

Furthermore, in a particular site both the quality and quantity of catch varies during the entire
season, as reflected by daily catch figure in different fishing sites. The daily catch data of
Hanjiyasar creek for the 2006 season was provided by Bandhani bhai. It suggested that in this
creek site, fishing was started on 12 August and end on 9™ October 2006 (a total of 59 fishing
days). The daily quantity and grade (‘count’ per kg) of catch fluctuates quite significantly (Fig.
7). This highlights the complex relationships between prawn catch and different natural factors
and catch efforts. It is important to understand that in open catch system like in Hanjiyasar, other
than the changing natural factors, number of fishermen also fluctuates daily and thus the total
catch varies. Especially, at the start of the season, there are only few fishermen engaged in
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prawn catch. However, with the progress of season, as determined by the rainfall, more number
of fishermen joined in the fishing operations. It is thus very difficult to comprehend upon the
reasons for fluctuating catch, unless we have systematically collected data.

Fig. 7: Daily variation in Prawn Grade and Catch in Hanjiasar
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Similar to above, based on the data provided by Kanuba Jadeja, prawn catch were found varying
both within and across the sites located in Rann fishing ground (Table 7). The daily catch data

of year 2001 in Koparni recorded quite extreme fluctuations. In this case, one major and two
minor peaks of catch observed (Fig. 8).

Table 7 : Site wise variation in Prawn catch across the different years
1991 1994 2001

Fishing | Total | Actual | Total Total Actual Total Total | Actual Total
Site Fishing | Fishing | Catch | Fishing | Fishing | Catch | Fishing | Fishing | Catch

Days Days | (Tons) Days Days (Tons) Days Days (Tons)
Koparni 38 37 574 50 33 275.7 53 38 91.1
Kuda 34 27 50.2 53 44 193.1 19 15 45.6
Tundi 35 27 23.0 29 26 138.2 21 19 102.6
Ejaar NA NA NA 55 44 39.7 17 11 7.5
Source: Kanuba Jadeja (Personal Records)
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Fig. 8: Prawn Catch in Koparni Site in 2001 Season
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It is important to state here that the above catch data represents only those values which were
actually supplied to different traders in fresh form. However, in case of prawn, the commercial
companies purchased only those prawns which attain a specific ‘count™. All the prawns above

3 Quality of catch (i.e. the size and weight of prawns) is internalized as ‘counts’. A count indicates total number of individuals in
one kilogram of fresh weight. Thus a catch of young prawns have large count than the mature ones. Generally, companies took
prawn catch of a maximum limit of 350 counts. Thus companies reject all the prawn more than 350 counts.
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specified ‘count’ gets rejected. The price of prawn catch varies as per the ‘counts™. The rejected
prawns are boiled and dried and sold separately in unorganized manner at relatively lower price
(Rs. 1000 -1500 per 20 kg). Local fishermen indicated that it needs 5 kg of fresh prawn to get
one kg of dry prawn. Ironically, no systematic data is available on this aspect of prawn
production. However, during this study, fishermen reported that in a normal fishing season on an
average between 10 to 20% of total catch are normally rejected (due to higher count) and thus
sold in dry form. However, in a poor fishing season the rejected catch can go to as high as 50%
of total catch (Karim bhai, Pers. Comm.). Thus, in a sense, the ‘count’ values reflect the overall
ecological health of the fishing ground.

The above observations clearly showed the fishermen generally operate at highly uncertain catch
environment and thus trying to maximize the catch with little concerns for sustainability.

2.5 Factors Responsible for Prawn Catch

Based on the discussions with fishermen and actual visits of fishing grounds, it was found that
that the volume and quality of prawn catch in the LRK landscape is the result of many natural
and anthropogenic factors and also the practices adopted by the fishermen. Since most of these
factors are dynamic in nature and also correlated with each others, the catch quality and quantity
in different sites varies substantially. Broadly, three factors are considered important (Table 8).
A brief description of these factors and key parameters is presented below.

Table 8: List of Important Factors Determining Prawn Catch
Factors Parameters

Natural Amount of Rainfall

Availability of food items

Direction and speed of wind

Tidal currents

Mixing of tidal water & freshwater

Depth of water

Life Cycle stage of Prawn

Fishing Tools Setting up of nets

Size of Nets

Mesh Size

Anthropogenic Salt work

Diversion and blockade of tidal water near Surajbari
Reduced freshwater flow (up-stream damming up)

2.5.1 Natural Factors

1. Rainfall: The rainfall is the most critical parameter that determines the quantity and quality
of prawn catch in a particular season. It affects the growth of prawn in two major ways: by
maintaining the salinity gradient and by providing enough organic detritus as food items for
prawns. The higher rainfall also helps in washing the excess salinity of the nearby saltpans.
Ramamurthy (1967) remarked that the success of shrimp fishery in the LRK that was constituted
almost entirely by the juveniles of M. kutchensis depended on the rainfall. Deshmukh (1975)
also noticed that the success or failure of recruitment of larvae and juveniles influenced the
abundance of shrimp in the GoK. But, rainfall and consequent lowering of salinity of the creek
water were more important factors that affected the shrimp landing in the LRK. Deshmukh
(2006) further highlighted the direct relationship between rainfall and shrimp fishery in LRK. It
is obvious that the good rainfall ensures flooding and large-scale immigration of post-larvae to

*In 2006, fishermen in Hanjiyasar got following price for one kg prawn: <150 count = Rs. 55; 150-225 count = Rs. 42 — 45;
225-250 count = Rs. 40; 250-300 count = Rs. 35-40; 300-350 count = Rs. 30.
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LRK waters, where under estuarine conditions they grow rapidly to juveniles and thus support
huge seasonal fishery during July and September.

2. Water Depth: Although, after good monsoon rainfall, almost entire Rann gets inundated,
but the water depth varies in different locations of the Rann. For prawn fishing purpose,
fishermen can set-up their nets only upto certain depth (ideally 3-4 feet of water depth is good
for fishing purpose). The higher grounds with lower water depth are normally avoided for prawn
fishing purpose. The fishermen had very good understanding of dynamics of water inundation
and drying and also the network of water channels (ver) of varying depths in the Rann,
especially along the southern border of Rann. Accordingly, the area around Tikar has covered
maximum area under sufficient depth of water, so considered as the best fishing ground in the
landscape (Fig. 9). Satellite picture clearly indicate the important water channels and major
fishing grounds in the LRK landscape (see Fig. 10). Although imagery showed larger water
logged area, according to fishermen, all the waterlogged areas are not suitable for prawn fishing
purpose, mainly because of water depth and to certain extent due to long operational distance.
Imagery also highlights breaking up of water connectivity in the landscape as it start drying up.
Thus, while isolation of water around Nanda bet is quite clear, dried up areas along the northern
corner and entire eastern fringe indicate the dynamics of LRK. Keeping all these factors into
account, the fishing areas are mainly restricted to certain areas (Fig. 10).

Fig. 9 : Schematic diagram of water depth in
LRK (Source: PRA during the present study)
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3. Effect of tide: The Pur (the high tide period) and Bhang (the low tide period) actually
determine the movement of Prawns. During the high-tide period mature prawns move towards
the creeks and thus to the GoK. According to experienced fishermen, maximum prawn catch
takes place between 11" to 4™ days of each lunar cycle® (i.e. for about 8-9 days).

4.  Wind: The wind blowing from west to east direction hold the water in the Rann, which is
good for prawn growth and catch. Since the movement of prawn towards the GoK depend upon
the movement of water, and the Western wind (Pachchhi pawan) stagnate the water and thus
restrict the prawn movement. Thus good chance of prawn catch. According to fishermen, low to
moderate wind speed is better for prawn catch.

> Each lunar cycle has 15 days of dark phase and light phase.
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6. Water Quality: Sarvaiya (1981) reported some basic statistics of prawn catch for the
period of 1973-74. He recorded that within one complete season, there are substantial variations
in water temperature and salinity in the two sites: Cherowari (Nr. Surajbari) and Sukhpar and
Lakhpat (near Adesar) (Table 9). These variations had significant relationship with the size of
prawn and their production.

Table 9: Temperature and Salinity Variation in Two Fishing Sites in LRK
Cherowari Sukhpar & Lakhpat

Sea Water | Minimum | Prawn Sea Water | Minimum | Prawn

Month temp. Salinity Size temp. Salinity Size
(in °C) in %o (mm) (in °C) in %0 (mm)

September,1973 26.9-34.4 2.7 32-102 27.1-38.3 - -
October 26.2-37.5 7.8 37-105 27.6-34.2 - -
November 18.8-31.9 359 35-115 - 33 -
December 11.4-27.3 35.9 21-97 10.0-21.5 6.5 95-138
January,1974 11.5-29.0 43.5 25-70 10.2-21.5 6.7 106-127
February 17.0-31.5 49.2 15-54 9.0-24.0 9.8 105-128
March 19.5-35.0 47.8 45-89 16.0-20.0 11.1 100-146
April 19.0-35.0 54.4 45-60 20.5-26.5 23.7 115-151
May 22.0-37.0 55.8 32-106 - - -
Source: Sarvaiya (1981)

7. Life Cycle of Prawn: Post larval stages of Prawn (mainly the M. kutchensis) enter into the

waterlogged area in LRK from the Surajbari creek area. With the low level of salinity and
sufficient availability of food materials, these post-larval prawns grow in size and mature. In the
process, they moulted their skin (skelton). It is important to mention here that after moulting the
skin prawns get settled down and hide below the mud for a few days. During this period,
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therefore, their movement gets restricted and thus catch is reduced drastically. Also, the
movement behaviour of prawn is key determinant for their catch. Prawns are generally nocturnal
animals and move in groups (shoal). It is, therefore, maximum catch can be made during the
night hours. During the daytime, they rest on the bottom of waterlogged Rann.

2.5.2 Fishing Tools

Excessive fishing in all the above sites is one of the major concerns of sustainable prawn fishing
in LRK landscape. Many fishery experts suggested that during last many years, the fishing
activities in the LRK landscape have increased many folds. They implied that the number and
size of Kattar nets has been increased in the landscape. During this study, we explore this aspect
in slightly more detail terms. As discussed earlier, fishermen reported their net-size in terms of
the weight of the nets they used. Thus we explored the change in the frequency of nets under
different weight categories, in different sites. It was clearly revealed that compared to earlier
days, in almost all the sites, frequency of number of nets under weight categories have been
increased substantially. For example, while in Venasar and Nanda/Shedwa fishing sites, in the
past there was not a single net of more than 50 kg weight. But, now there are quite a large
number of nets having more than 50 kg of weight (Table 10). That means, in those sites, active
fishing areas are now increased substantially.

Table 10: Change in Katar size in different fishing centres

Weight Venasar Nangawadi Kajarda Nanda/Shedwa
of Net Past | Present | Past | Present | Past Present | Past Present
(Kg)

Upto 20 | 25 10 1000 | 35 215 0 225 0

20-50 40 55 0 500 40 40 0 60

>50 0 10 0 500 15 415 0 60
Source: Present study based on interviews of fishermen

Due to variations in physiographical conditions, inundation pattern etc. fishing method also
varies in different parts of the landscape. Old records of fishing practices suggest that fishermen
used to use large bag nets (locally called as Gunja) for fishing purpose. The conical shaped
Gunja used to be of about 6 to 6.7 meters in length and was operated by hand dragging in the
Rann areas.

Among the fishing tools, one of the most apparent recent changes, as reported by fishermen, was
the use of ‘chatti’ net. A chatti net is literally a mosquito net which does not allow even the
smallest size of the prawn. All the fishermen using Kattar mode of fishing in LRK landscape
found the use of chatti net. Discussion with fishermen suggest that while all are aware about the
consequences of using chatti on the long term sustainability to prawn catch, they are driven by
the motive of maximizing short term gain. Elderly fishermen also suggest that the younger
generation of fishers prefer use of chatti actually to avoid traditional use of labour intensive
gunja for catching the prawns.

In terms of boats, fishermen suggested that majority are still using customary flat-bottom
wooden boats for fishing purpose and there is not much change in the dimension of the boat.
However, quite recently engine boats are also coming into practice, especially in the Surajbari
and adjoining creek areas.
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2.5.3 Anthropogenic Factors

In the context of fishing practices in the LRK landscape, a few of the human induced activities
are also considered to influence the catch quality and quantity. Such activities include:

1. Development around Creeks: Off late, there are massive expansion of roads, bridges and
pipelines across the Surajbari creek area. Due to these activities, the tidal water flow from
Creeks to the LRK has been reduced, drastically. In the life cycle of prawns (esp. the M.
kutchenis), the Surajbari and other creeks provide the most vital live-linkage, important for the
growth of juveniles in the LRK. Fishermen also reported that due to heavy siltation coupled with
reduced freshwater inflow, the area between the creeks and LRK get slightly raised, and thus
causing hindrance in the movement of prawns from creek to LRK and vice versa.

2. Reduced freshwater flow into LRK: Fishermen and many fisheries experts generally
agreed that due to massive efforts under various watershed and other rural development
programs, substantial proportion of freshwater were trapped and stored in large number of
check-dams and other water reservoirs. As a result, the freshwater flow in the Rann is drastically
reduced. Now, only in the exceptionally good monsoon years the Rann gets fully inundated. Due
to such reduction in the freshwater flow, after 1980s, there was total extermination of Hilsa
(locally known as Palla) from the LRK. Such reduced freshwater flow, ultimately declined the
availability of key food items of the Prawns and many other fish species.

2.6 Food Items of Aquatic Bird Species

In order to assess the effect of prawn fishing on various aquatic bird species, food items of all
the aquatic bird species was reviewed through secondary sources including the species specific
searches in the internet. According to GEER Foundation Report (GEER 1999), the LRK
landscape support a total of 97 aquatic bird species. Of which, assessment of food items of 94
bird species has been recorded from secondary sources (See Annexure 5). Accordingly, while
29 bird species were found having crustaceans (including the shrimps and prawns) as their food
items, 40 bird species were having fish in their food items. Altogether, 55 out of total 94 bird
species have crustacean and/or fish as their food items. Potentially, population of these 55
species might be affected due to extensive fishing activities in LRK landscape. For further
corroboration of this aspect, while long term aquatic bird population census data is not available,
we checked-up with the population count of 43 fish and crustacean (prawn) eating bird species
given by GEER Foundation (GEER 19998) at various wetlands in the LRK landscape (Table
11). The population figure of aquatic birds suggests that only about 15 fish and crustacean eating
birds species were recorded with a population larger than 100 birds.

Lack of data about precise food items and spatial- temporal distribution of these bird species
limits the understanding on nature and magnitude of impacts of fishing activities on birds.
Nevertheless, based on little data we have and understanding developed through this study,
suggest followings:

1. The prawn fishing activities along the southern fringe of LRK are restricted in the water
pools of certain depth and thus only up to certain distance from the fringe. In most of the
years, fishing season in these areas is limited between July/August to September/ October.
On the other hand, most of the migratory aquatic birds, except a few ones, start congregating
in LRK water bodies only around the end of October. Thus, it seems there is no direct
conflict between the prawn fishing activities and aquatic bird population.
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2. Contrary to above, operation of fish and prawn catch in the water bodies around Nanda
and Shedwa bets, overlap with the arrival and use of these water bodies by large number
of migratory birds. Thus, there seems to be some effect of prawn fishing on the bird

populations.
Table 11: Population record of fish and crustacean eating bird in different water bodies of LRK
Common Scientific Food Nanda | Bajana | Suraj- | Nava
Name Name Item bari Talav
Marsh Harrier Cicus aeruginosus F 2 4
White-breasted Kingfisher Halcyon smyrnensis F 1
Lesser Pied Kingfisher Creyle rudis F 2
Ruddy Shelduck Tadorna ferruginea F/C 2
Common Pochard Anus ferina F 37 89 1
White eyed Pochard Aytha nyroca F 2
Pond Heron Ardeola grayii F/C 3 4
Indian Reef Heron FEgretta gularis F/C 9 2 41 1
Grey heron Ardea cineria F 11 3 35 3
Purple Heron Ardea purpurea F 2
Cattle egret Bubulcus ibis F 26
Smaller Egret Egretta intermedia F 4 30 5
Little egreat Egretta garzetta F 3 8 17 10
Large egret Ardea alba F 18 29 24 32
Lesser Sand Plover Charadrius mongolus C 14 37
Little Ringed plover Charadrius dubius C 10 15 11
Kentish Plover charadrius alexandrinus C 117 125 8 27
Curlew Numenius phaeopus C 1 1
Black-Tailed Godwit Limosa limosa C 200 18 9 817
Little Stint Calidris minuta C 222 74 136 66
Large Sand Plover Charadrius leschenaulti C 15
Ringed Plover Charadrius hiaticula C 4
White-necked stork Ciconia episcopus F/C 1
Painted Stork Mpycteria leucocephala F 40 4 59 70
Black Stork Ciconia nigra F 23
Whiskered Tern Childonias hybridus F/C 28 3 1 68
Gull-billed tern Gelochelidon nilotica C 54 32 23 3
Caspian Tern Hydroprogne caspia F/C 5 4
Common tern Sterna hirundo F/C 1
Little Tern Sterna albifrons F/C 14
Herring Gull Larus argentatus C 12 1
Indian river tern Sterna saundersii F/C 26 12
Brown-headed Gull Larus brunnicephalus F 68 37 72
Black-headed Gull Larus ridibundus F 5 307
Slender-billed Gull Larus genei F 220 7 47 3
White pelican Pelecanus onocrotalus F 1346 49 180
Dalmatian Pelican Pelecanus crispus F 14 40 11
Little Cormorant Phalacrocorax niger F 5
Greater Flamingo Phoenicopterus roseus C 2071 142 100 450
Great crested Grebe Podiceps cristatus F/C 2 3
Little grebe Podiceps ruficollis F/C 3 2
Avocet Recurvirostra avocetta C 3500 2 400
White Ibis Threskiornis aethiopicus F/C 2 56
Source: GEER Foundation Report, 1999
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3. Grazing Assessment

3.1 Context

The LRK landscape, characterized by arid climate with low average annual rainfall and inferior
soil quality, is endowed with limited production potential. Due to these edaphic and climatic
constraints, various vegetation types like grasslands; savannahs, scrubs and thorn forests have
evolved naturally, and predominantly support large extent of grazing lands in the landscape.
Under such condition, there evolve the low-input; free-ranging livestock based production
system (i.e. pastoralism) as one of the most dominating livelihood modes of the landscape.
Livestock rearing is mostly of free grazing type with varying degree of support from crop
residues. Other than resident livestock population, large number of livestock also used this
landscape as part of their seasonal migration route to South Gujarat, Kachchh and Rajasthan and
graze in the area. Thus, in the context of impact of grazing activities on conservation values of
LRK, two types of grazing are considered important and of major concerns: those by local
livestock population and those by migratory livestock.

In the context of above and for the purpose of indicating potential impacts of livestock grazing
on conservation values of LRK, following issues are important to understand:

e What is the pattern of livestock population growth in the landscape?
e What is the level of dependency of livestock on different grazing resources?

3.2  Methodology

As part of assessment of impact of livestock grazing on conservation values biodiversity values
in LRK landscape, following approaches has been adopted:

i Livestock census data were collected from Animal Husbandry Dept. to understand the
pattern of change in livestock population and composition in different parts of LRK
landscape.

ii  Organize group discussions with maldharis in seven representative villages and conduct field
surveys of different grazing grounds in LRK landscape. Based on livestock population and
diversion of village lands to wild ass sanctuary, three sets of villages were identified for
sampling:

e Type 1: Village from where more than 50% of total village area are diverted for PA
and where large livestock population (i.e. more than 500 ACU) exist

e Type 2: Village from where less than 25% of total area were diverted for PA and
where the large livestock population (i.e. more than 500 ACU) exist

e Type 3: Villages from where almost negligible land area were diverted to PA and
where large livestock population exist

During the discussion response of maldharis on spatio-temporal aspects of livestock grazing
were recorded using an elaborated checklist of questions (Annexure 6).
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iii In order to understand various field level issues related with livestock grazing and important
grazing resources in the landscape, the study team had followed herds of different livestock
for entire grazing day. Thus, a total of three herds each of sheep/goat and cattle were
followed during the study (Table 12).

Table 12: Schedule of tasks to understand livestock grazing issues in landscape

Date Village Name of Tasks Completed

Category | Village
4-8 December Type-2 Kidi Followed two herds of Sheep/Goats and one Cattle.
2007 Focussed Group Discussions with local maldharis
17-20 December | Type-2 Kuda Followed one herd each of sheep/goat and cattle.
2007 Focussed Group Discussions with local maldharis.
31 Dec. 2007 to | Type-1 Odu Focussed Group Discussions with local maldharis.
1 Jan. 2008
30 Dec. 2007 Type-1 Amrapur | Focussed Group Discussions with local maldharis.
28-30 Dec. 2007 | Type-1 Koddha Followed one herd of cattle. Focussed Group
Discussions with local maldharis.

4-5 Jan.2008 Type-1 Varnu Focussed Group Discussions with local maldharis.
6-7 Jan.2008 Type-3 Palaswa Focussed Group Discussions with local maldharis.

iv In order to understand grazing issues and its scale and dynamics in the LRK landscape and
also to identify critical areas of conflicts between conservation and livestock grazing
objectives, meetings were organized with front line forest staffs of Wild Ass Sanctuary.

3.3 Change in Livestock Population

During this study, species wise livestock data of 1992 and 2002 were collated from Animal
Husbandry Dept. The data of all the surrounding (first line) villages were computerizedé. The
livestock census data recorded a marginal increase (1.9%) in total livestock population i.e. from
about 2.56 lakh in 1992 to 2.61 in 2002 (Table 13).

Table 13: Taluka wise change in livestock population
in LRK Landscape
Taluka 1992 2002 % Change

Bhachau 75697 55011 -27.3
Rapar 52270 83825 60.4
Dhrangadra 9329 11513 23.4
Maliya 14834 16152 8.9
Halvad 11929 15486 29.8
Patdi 15163 18221 20.2
Sami 4761 5462 14.7
Radhanpur 517 1088 110.4
Santalpur 49380 28872 -41.5
Vav 22114 25262 14.2
Total 255994 260892 1.9

While villages of Rapar taluka recorded maximum increase in the livestock populati0n7, villages
of Santalpur and Bhachau talukas recorded a decline in livestock population. In terms of four
major livestock species, the two census figure indicate a very high increase in both buffalo and

% Animal Husbandy Dept. has yet not released the 2007 livestock census data.
7 Radhanpur taluka has only one village (i.e. Bismillaganj).
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cattle population. Among the small ruminants, the sheep recorded more than 25% decline in
their population while goats had a marginal increase in their population (Table 14).

Table 14: Change in livestock composition in LRK Landscape
Species 1992 2002 % Change

Cattle 47254 74028 56.7
(18.9) (28.6)

Buffalo 16120 31219 93.7

(6.4) (12.1)

Sheep 130410 94429 -27.6
(52.1) (36.5)

Goat 56431 59230 5.0
(22.6) (22.9)

Total 250215 258906 3.5

Value in parenthesis is percentage of total

The above discussions highlight that between 1992 and 2002 there were changes in the livestock
population at the taluka and species levels. Thus, it is important to identify key locations (e.g.
villages) where such changes in livestock population are quite substantial. Based on two
livestock census data, village wise change in livestock population was measured in two terms:
(1) percentage and (ii) absolute number. Since both the measures had recorded varying degree of
increase and decrease in livestock population in different villages, for the purpose of this study
both the estimates were initially rescaled between 0 and 100 and then averaged. In a sense, the
level and type (increase or decrease) of change in livestock population in each village was
represented by a single value. Thus, for each village the final value was grouped in one of the six
categories of change in livestock population. These categories include: Low Increase, Moderate
Increase, High Increase and Low Decrease, Moderate Decrease and High Decrease. We
analysed these changes for the four major livestock species (viz. Cattle, Buffalo, Sheep and
Goats) and also for the overall Adult Cattle Units (ACU). The increase in livestock population
actually infers rising grazing pressure on the resources.

The analysis suggests that out of 108 villages that surround LRK landscape, 68 and 33 villages
recorded an increase and decline in overall ACU, respectively. However, at the landscape level
between 1992 and 2002, there is a net increase of about 39% in the total ACU. Among the
species, there is an increase in buffalo population in 83 villages (Table 15). While, in the case of
Cattle, Sheep and Goat, quite a large number of villages recorded a decline in their population.
The list of villages falling in different categories of change in livestock population is presented
in Annexure 7. A change in overall livestock population (in terms of ACU) in different village
is presented in Fig. 11.

Table 15 : Number of villages with type of changes in Livestock Population
Category Cattle | Buffalo Sheep Goat All ACU
Low Increase 40 53 28 43 51
Moderate Increase 7 25 9 9 11
High Increase 9 5 4 2 6
Sub-total Increase 56 83 41 54 68
Low Decrease 8 5 4 10 9
Moderate Decrease 15 7 23 23 11
High Decrease 21 7 21 16 13
Sub-total Decrease 44 19 48 49 33
Incomplete Data 8 6 19 5 7
Grand Total 108 108 108 108 108
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Fig. 11: Village wise Change in Livestock
Population in LRK Landscape (1992-2002)
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The livestock population data was further analyzed in relation to land-use statistics. For this,
analysis was made separately for the 33 and 68 villages which showed population decrease and
increase trends, respectively. This simple analysis indicates that the increase in livestock
population is closely associated with the extent of available land under open grazing system (i.e.
fallow and non-agriculture) i.e. livestock population tend to increase in those villages which
have relatively larger grazing grounds sans forest lands (Table 16). However, this aspect of
relationship need to be further explored through collection of better time series data.

Table 16: Aggregated land use status for the villages recording livestock decline and increase
Change | No. of Average {&rea (in Ha) % ({f Area ACU | AcCU %
Type | village | Forest | O 18 pajgw| Non- | Notifiedas ) ygq, | 5gqp |Change
Agricul. Agric. PA in ACU
Decline 33 670 1730 321 668 35.13 52941 | 31512 | -40.5
Increase 68 413 1583 367 811 34.56 58823 | 123764 | +110.4
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3.4 Grazing Resource Use Pattern

Excessive utilization of biomass resources for grazing purpose by local livestock is one of the
main concerns of biodiversity conservation in LRK landscape. However, it is important to know
how the maldharis use various grazing resources in spatio-temporal terms especially the forest
areas. Thus, during this study attempts have been made to understand following: (i) how the
grazing areas are distributed at the village level? (ii) how the maldharis actually characterize and
rank their grazing areas? and (iii) how the maldharis manage the fodder requirements in different
seasons? To find the answer to these questions, following has been approached:

Grazing land mapping and their characterization in seven representative villages
Understanding of seasonal grazing schedule

Listing of plants used for grazing purpose and their rank of importance
Seasonal variation in use of different grazing land sources

Understanding key aspects of migratory livestock

3.5 Characterization of Grazing Lands

During this study, attempt has been made to understand spatial settings of grazing lands in seven
villages. Information collected from the seven villages does not intent to extrapolate them for the
entire area but to develop vertical understanding and identification of different grazing systems
in the landscape.

During the focussed group discussions in each village, maldharis had guided study team to
prepare schematic diagram of locations of important areas where the village livestock normally
graze. In addition, they also marked important water bodies that are used by livestock for
drinking purpose. Village wise brief summary of herd types, their seasonal migration, important
grazing lands etc. are presented in Table 17. Maldhari’s understanding of spatial distribution of
grazing resources are reflected in the schematic mapping of grazing lands and other associated
lands (including the agriculture lands) and water bodies (Fig. 12 to 18).

Table 17: Summary of livestock grazing in seven sample villages
Village Key Characteristics

Kidi The village supports mainly the cattle and sheep/goats. Comparatively buffalos are quite
low in number but in last few years there population gets increased (mainly because of
setting up of milk procurement centre for dairy. The grazing is distributed in a total of
nine grazing grounds. The highest ranked grazing grounds like Goradi pat, Batiya and
Bagdu are mainly situated in fringe areas of LRK (Fig. 12). Other than spatially separated
grazing grounds, the linear riverbeds also provide quite rich grazing resources. The vast
extent of Goradi pat, actually a vast extent of fallow land of Jogad village, supports one of
the excellent grasslands in the locality. Drinking water for livestock is a major limiting
factor and thus effectively altered the grazing potential of different areas in different
seasons. Maldharis suggest that normally they do not resort for seasonal migration, except
in intense drought like conditions.

Kuda The village has all the major livestock species in good number. Maldharis report the
practice of managing and grazing livestock of other villages on charge basis. Accordingly
out of total 865 cattle in the village reported by maldharis; about 350 are from nearby
villages. While Nayru and Maliyasar forests are important grazing areas located in the
fringe areas (Fig. 13), three other grazing lands (mostly as revenue lands) also support
livestock population. Maldharis reported that forestlands are used as buffer stock as
during monsoon and winter seasons, the livestock grazing mainly restrict in revenue
wasteland and other nearby grazing areas. The area between Koparni and Narali has high
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potential for both local and migrant livestock herders because forest land is very close to
the road and grazing is easily possible without many restrictions. The water bodies are
uniformly distributed in the area, enhancing its value. Due to rich fodder and water
sources, maldharis generally avoid seasonal migration.

Odu

The village has all the major livestock species in good number. Maldharis reported that
while there is an increase in livestock number in past few years, the large area under
grazing lands had encroached and converted illegally. Furthermore, majority of traditional
grazing lands of village- the fringe areas of Rann - had also been transferred to Forest
Dept. With limited options, maldharis have substantial dependency for grazing purpose
on forestlands like Bandharivad (Fig. 14). Substantial fodder resources are also extracted
from harvested as well as fallow agriculture fields. The village had two major water
bodies, which are used for drinking purpose by livestock.

Amrapur

The village mostly has cattle and buffalos. Sheep and goats are less in number. Maldharis
reported that for the village livestock, fringe areas, which is under forest department, had
enough grazing resources. These lands are quite rich in plant diversity and thus maldharis
preferred these lands for grazing. In addition to these, Aurgani and Thumbadiya are the
two key revenue lands (Fig. 15). Also, on extreme cases some maldharis send their
unproductive cattle in the Pung bet, one of the important bets in LRK landscape for
biodiversity conservation purpose, especially with the onset of monsoon. Substantial
fodder demands have also been met from agriculture residues in harvested fields.

Koddha

The village predominantly has cattle and buffalos. The geographical situation of this
village (i.e. surrounded mostly by saline land) makes it more vulnerable for grazing
resources. The majority of fringe areas are part of Wild Ass Sanctuary and thus under the
control of Forest Dept. Shyam Koddhi and Koddha forests are good source of fodder for
grazing livestock (Fig. 16). For the grazing purpose, thus, the dependency on forest areas
is complete. While in daytime, women carry head loads of fodder from the forest areas, in
the night hours the maldharis took their livestock in the forest areas for grazing purpose.

Varnu

The village predominantly has cattle and small ruminants (sheep and goats). The fringe
areas are the major source of grazing for livestock, which is the part of wild ass sanctuary,
restricting free grazing. Seasonal livestock migration is a common phenomenon. The
maldharis return with the onset of monsoon and thus livestock dependency on forest areas
in the fringe gets increased manifold during the monsoon season- an undesirable
condition for the conservation. Water is also a limited commodity as only Devisar talav is
reported in the village (Fig. 17).

Plaswa

The village has all the major livestock species in good number. The village has quite a
many patches of grazing lands including a few forest areas like Rati Timbi, Saran, Aadpar
etc. (Fig. 18). Also, livestock extract fodder from large extent of cultivated and fallow
lands. Despite this, most of the livestock resort for seasonal migration i.e. during winter
and summer. Maldharis reported that out of 2500 goat and sheep only 300 stay back in the
village during summer and winter seasons- rest are migrating. In addition to the above,
more than 1500 cattle of this and other adjoining villages regularly visits Keshmara bet
for the grazing purpose, especially during the monsoon season.
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Further, maldharis differentiated grazing areas on the basis of their overall grazing potential by
ranking them (1 means highest ranked or area with best grazing potential and 10 means lowest
ranked or area with poorest grazing potential). The ranking given to different grazing areas by
maldharis clearly suggest that maldharis recognized variation in the quality of grazing lands
(Table 18). This understanding of variation in grazing potential helps them to adopt least
damaging rotational grazing system. Maldharis suggested that as part of grazing practice, a
particular herder never visited the same grazing area on continuous days. However, they also
recognized the fact that due to more number of herders there is hardly any rest (against grazing)
for a particular grazing area. Moreover, edpahic and physiographic variability of grazing lands
and the resultant diversity in grazing resources make different grazing lands suitable for
different seasons (Table 18). So, all the grazing lands in landscape are not subjected to equal
level of grazing, throughout the year.

It further emphasize that although grazing is wide-spread in LRK landscape, the grazing lands
are quite heterogeneous in terms of resource potential, ownership and their spatial linkages with
other landuses (e.g. water, fallow agriculture fields etc.). These are collectively reflected by the
ranks of grazing areas accorded by group of maldharis. However, they also stressed that the
ranking would vary for different herd types, seasons and also amount of rainfall.

Based on individual village level grazing land mapping exercise and their descriptions (Table 17
and 18), following are considered important in terms of livestock grazing in LRK landscape:

e The grazing lands are varied in terms of their ownership, grazing potential, extent, use
period and location (e.g fringe, Rann or village areas).

e Majority of grazing lands represent a mosaic of land of different ownerships like
revenue, panchayat, forest and private. To a larger extent, such ownership based land
composition, coupled with their extent, significantly determines the behaviour of grazing
practice in the area.

e Both at the village and the landscape level, the above factors establish spatio-temporally
heterogeneous grazing resources and grazing practices.

e While the areas along the Rann fringe are extensively used for grazing purpose, large
extent of grazing lands within the village area also contribute quite significantly for
grazing purpose in different seasons.

e Forest lands, are used extensively for grazing purpose. In certain cases, the bets in the
Rann are also reported use for grazing purpose.

e Although each of the grazing land is lying within the boundary of a particular village, it
supports livestock grazing from many other neighbouring villages.

e Harvested agriculture fields and permanent fallow lands form key grazing resources in
the LRK landscape.
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Table 18:

Village wise grazing lands and their quality and extent

Village | Name of Grazing Land | Quality Area Location Grazing Season
Rank (in Bigha)
Goradi Pat 1 1500 Fringe All Season
Kidi Bagadu 2 300 Fringe All Season
Batiya 3 400 Fringe All Season
Sasiyo 4 300 Village Winter & Summer
Nadi-Kantha 5 200 Village Rainy
Boda Dhassi 6 250 Fringe All Season
Darod 7 500 Village Summer
Dabari Pat 8 200 Village All Season
Matikhan Forest 9 200 Fringe Winter & Rainy
Golaba 10 200 Village All Season
Ankaleshwar Temple 11 200 Village All Season
Chitraha 12 200 Village All Season
Kuda Nayru Forest 1 1200 Fringe Summer & Rainy
Maliyasar 2 50 Fringe Summer & Rainy
Boriya 3 65 Village All Season
Chhoyari 4 50 Village All Season
Rodasar 5 50 Village All Season
Plaswa | Tarakiyo 1 1200 Fringe Rainy
Aadparo 2 1200 Village All Season
Ratitimbi 3 50 Fringe Summer
Saran 4 90 Fringe All Season
Keshmara bet 5 500 Rann Rainy
Sodhisar 6 500 Fringe Summer
Ranisar 7 1200 Fringe Summer
Karadki 8 1200 Village Rainy
Muniyasar 9 1000 Village Rainy
Kari 10 500 Village Rainy
Pavadiyara Forest 11 50 Village Summer & Rainy
Koddha | Syam Koddhi 1 2000 Fringe All Season
Koddha Forest 2 1000 Fringe All Season
Agricultral Area 3 1200 Village Winter & Summer
Rann Kanthi Vistar 4 - Fringe All Season
Varnu Rann Kantha Vistar 1 - Fringe All Season
Gaucher Land 2 400 Fringe All Season
Kheti Vistar 3 - Village Winter & Summer
Odu Boriya Kantho 1 100 Fringe All Season
Meldimano Dhoro 2 100 Fringe Summer & Rainy
Bandharivad 3 150 Village Summer & Rainy
Gaucher & Padtar Kheti 4 200 Village All Season
Padtar Kheti 5 70 Village Winter & Summer
Amra- Aurgani Plot 1 800 Fringe Rainy & Winter
pur Gaucher land 2 500 Village All Season
Thumbadiya 3 50 Fringe Summer & Rainy
Padtar Kheti 4 1500 Village Summer & Winter

Source: Focussed Group Discussion during this study
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3.6  Grazing Schedule

The above section clearly identified that maldharis adopt rotational grazing system to maximize
the benefits from different grazing areas in their vicinity. This also helped in distributing the
pressure to different areas. Thus, spatio-temporal distribution of grazing pressure is critical at
both landscape and village levels. Thus, during this study, efforts have also been made to
understand the village-level grazing schedule in different seasons.

It is understood that except in few special cases, maldharis in LRK landscape follow a general
grazing practice. Accordingly, maldharis normally left their village with livestock in the
morning between § and 9 AM and return to village at around 6 to 7 PM. Thus livestock are out
of their village for about 10 hrs for grazing purpose including the period for resting and drinking
water (i.e. non-grazing time). However, there are slight seasonal variations in the non-grazing
periods (Fig. 19). So, while in monsoon livestock continuously graze for almost 10 hrs, during
winter and summer seasons they normally got a non-grazing period of 1 and 3 hrs, respectively.

Fig. 19: Change in Daily Grazing and Non-Grazing Periods during: a- Summer, b-
Winter and c- Monsoon, seasons. Total daily grazing period is 10 hours.

In addition to this, during the study, in each of the seven sample villages, detailed information
were also collected on variation in daily average distance covered for grazing purpose and
average total grazing hours. This information was recorded for cattle and sheep/goat herds,
separately across the three seasons (Table 19). The information suggests that during summer,
when grazing biomass is at lowest level, livestock travels long distances to meet their fodder
requirement. However, in the monsoon when the fodder is available at plenty, livestock travel
only short distances. In a sense, it suggests that during summer grazing pressure is spread over
larger area while in monsoon grazing pressure is concentrated in smaller areas. In addition to
this, maldharis reported relatively longer grazing hours during the monsoon season suggesting
higher level of grazing pressure. This further indicates a very interesting aspect of livestock
grazing in LRK landscape. According to this, if during the monsoon most of the livestock are
restricted their grazing closer to the village areas, the grazing lands near the Rann fringe are
getting relatively free from grazing pressure, a condition that suits to the wild herbivores like
wild ass. This conjecture of monsoon grazing needs to be substantiated through detailed field
study.
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Table 19: Seasonal variation in daily grazing efforts
Village Season Avg. Distance Avg. Grazing Time
Name (in Km) (in Hours)
Cattle Sheep/Goat Cattle Sheep/Goat
W 3.8 2.5 7.0 9.0
Kidi S 10.0 2.5 8.0 12.0
M 2.5 1.5 10.0 10.0
W 4.0 5.0 8.0 8.0
Kuda S 10.0 10.0 9.0 9.0
M 5.0 5.0 8.0 7.0
W 10.0 na 8.0 na
Koddha S 15.0 na 7.0 na
M 7.5 na 8.0 na
W 7.0 8.0 8.0 8.0
Plaswa S 8.0 12.0 9.0 8.5
M 5.0 5.0 10.0 10.0
w 5.0 8.0 9.0 8.0
Varnu S 8.0 12.0 9.0 8.5
M 5.0 5.0 10.0 10.0
W 8.0 6.0 7.0 7.0
Odu S 10.0 7.0 6.0 6.0
M 7.0 5.0 8.0 8.5
W 3.0 1.5 7.0 8.0
Amrapur S 15.0 10.0 6.0 7.0
M 6.0 5.0 9.0 10.0
W 5.8 5.2 7.7 8.0
OVERALL S 10.9 8.9 7.7 8.5
M 54 44 9.0 9.3
Source: Focussed Group Discussion during this study

3.7  Plants Species Used for Grazing

During the group meetings with maldharis in seven representative villages and herd following
exercise in three villages, a total of 102 plant species were reported. Since many of these species
were not verified for their scientific names, we present vernacular names of the plant species.
Each species were described in terms of their grazing values, best seasons for their use and
livestock species that prefer to graze or browse on the species. The list of plant species is
presented in Annexure 8. The analysis of the plant list indicate that out of 102 plant species, 71,
72 and 69 species were used by cattle/ buffalo, goats and sheep. Also, maximum species (80)
were reported used during the monsoon season (Table 20). Only nine species were found used
throughout the year. Maldhari reported a total of 31 high ranked species (i.e. score more than 6).
The species with varying ranks further indicate that in the context of livestock grazing, all the
species are not exposed to grazing in equal terms. Rather, there are differences according to
seasons and livestock herd type. Maldharis reported that in recent time high value fodder species
like Daniya, Magmathi, Makod and Mansu Khad have decline in their abundance.

The plant species list as derived from the interactions with maldharis in seven villages is
certainly a tentative one. A serious botanical exploration can add many more species in the list.
Nevertheless, the report of 102 species is quite impressive considering the predominant drier and
saline environment of the landscape.
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Table 20: Report of plant species in different season
and their rank

Season Rank Score Total

1to3 | 4t06 | 7to 10

All 3 2 4 9
Monsoon 10 17 17 44
Monsoon & Winter 8 19 9 36
Summer 1 0 0 1
Summer & Monsoon 1 1 1 3
Winter 4 2 0 6
Total 27 41 31 99
Source: Focussed Group Discussion during this study

3.8 Use of Grazing Resources

As discussed above, livestock extract fodder resources from various land sources. While
discussing with maldharis, they described three major source of grazing lands:

a. Kharaba lands: Kharaba, in practical sense, consist of all the common grazing lands
including the revenue wasteland (Padtar), gauchar and forest lands. Thus, definitely these
lands are the major area for biodiversity conservation.

b. Harvested Crop Fields: Landscape has predominantly rain-fed agriculture and thus has
practice of cultivation of single crop between late June and early July to November. Once
harvested, the livestock graze on leftover crop residues.

c. Fallow Agriculture Land: Being predominantly a rainfed area, the landscape has fairly large
agriculture area under the category of ‘fallows’- both the short term fallows (1-2 years of
non cultivation) and long term fallows (i.e. more than 2 years of non cultivation). In certain
areas, especially near the Rann fringe, people reported fallows of very long period (i.e. more
than 10 years). Such fallow lands effectively assume the structural form of open grassland or
bushy savannah and provide one of the best fodder resources to grazing livestock.

While all the three land sources are important for grazing purpose, maldharis in seven sample
villages reported obvious seasonal differences in the grazing use of each of the land categories,
which is mainly influenced by the availability and life stage of grazing resources (i.e. plant
biomass). Both, on the other hand, had direct correlation with the amount of rainfall. The study
reveals that in the seven sample villages, on an average Kharaba lands (i.e. by far the
biodiversity rich areas) contribute maximum during the summer (44%) and monsoon (67%)
seasons. In winter, however, maximum share had reported from harvested crop fields along with
Kharaba land (Table 21). The fallow agriculture lands, on the other hand, made their maximum
contribution during summer and monsoon seasons.

Fascinatingly, the maldharis in Kidi village had described the summer grazing dependency on
different land types in much-detailed manner. Accordingly, during the four months of the
summer, level of grazing dependency on various land types recorded quite varying values. Thus,
while in the month of Phagun (i.e. March), the livestock fully dependent upon the Harvested
crop fields (mainly the Cotton crop). In subsequent months of Chaitra (April) and Baishakh
(May), about 40% and 60% grazing dependency get shifted to Kharaba lands. In the month of
Jeth (June), before new sowing season start, livestock grazing once again shifted fully on the
harvested agriculture fields (Source: Sanjay and Raju, Pers. Comm.).
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Table 21: Village wise grazing contribution (in Percentage) of three major land sources
in different seasons.
Village Season Kharaba Harvested Crop Fallow
Land Fields Agriculture Land
AW 10 75 15
Kidi S 25 60 15
M 80 0 20
AW 30 60 10
Kuda S 35 25 40
M 60 0 40
W 80 18 2
Koddha S 80 18 2
M 85 0 15
AW 25 60 15
Odu S 30 5 65
M 70 0 30
W 25 50 25
Plaswa S 25 40 35
M 40 0 60
AW 50 40 10
Varnu S 60 20 20
M 75 15 15
W 45 20 35
Amrapura S 55 15 30
M 65 0 35
W 38 46 16
OVERALL S 44 26 30
M 67 2 31
Source: Focussed Group Discussion during this study

Table 21 further indicates interesting case of two villages: the Koddha and the Kidi. The data
actually highlight an interesting relationship between area under agriculture and percentage
dependency on Kharaba lands. It is clear that grazing dependency on Kharaba land (important
for biodiversity point of view) declines with the increase in proportion of area under agriculture.
In case of Koddha, where low proportion of area under agriculture (about 11% of total village
area), registers very high grazing dependency (i.e. between 80 to 85%) on Kharaba lands.
Contrary to above, in Kidi village, quite low grazing dependency (i.e. 10 and 25%) on Kharaba
land was matched-up with the high proportion (~58%) of land under agriculture (Table 22).

Table 22: Area (in Ha) under different land sources in sample villages
Sample Total Forest Kharaba Agric. Proportion of
Village Area Land Land* Land Agric. Land

Odu 92717.5 121.4 6482.0 2795.5 0.30

Kuda 2480.8 0 1455.2 1025.6 0.41

Kidi 1826.0 0 762.1 1063.9 0.58

Palansva 13953.0 0 8078.4 5874.7 0.42

Varnu 1671.6 894.4 894.4 777.2 0.46

Koddha 5975.6 47159 5343.5 632.1 0.11

Amrapur 4910.3 2826.7 3246.3 1664.0 0.34

* Kharaba Land include the Forest Lands

Interestingly, on annual basis, Kharaba lands, harvested agriculture fields and fallow lands fulfil
grazing requirements of the landscape in a ratio of almost 2:1:1 (or 50%, 25% and 25%,
respectively). Out of these, cultivated agriculture field is a quite varying entity in terms of extent
and cropping pattern. Also, there are variations in the sowing and harvesting months of different
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crops. Maldharis recognized these aspects and reported that harvested fields of all the agriculture
crops cannot be used uniformly for grazing purpose. In other words, they reported differential
availability and preference of various crop fields for grazing purpose (Table 23). It is important
to mention here that the traditional rainfed crops, which are normally sown in mixed forms,
provide maximum grazing months in the harvested fields.

Table 23: Availability of grazing periods for different harvested crop fields
Crop Sowing | Harvesting Available Livestock
Month Month Grazing Months
Kapas (Guj. 13) Shravan Chetra 3-4 All
Kapas (BT) Shravan Fagun 3-4 All
Juvar* Aashadh Aasho 7-8 Cattle, Buffalo & Sheep
Bajari* Aashadh Aasho 7-8 Cattle, Buffalo
Math* Aashadh Aasho 7-8 All
Mag* Aashadh Aasho 7-8 All
Tal* Aashadh Aasho 7-8 All
Guvar* Aashadh Aasho 7-8 None
Jiru Kartak Magh 7-8 None
Aeranda Shravan Veshakh 8-9 None
Channa Aasho Chetra 4-5 None
Raydo (Mustard) Aasho Magh 5-6 None
Gehu (Wheat) Aasho Phagun 4-5 Cattle, Buffalo
* Mostly these crops are cultivated in mixed. Others are cultivated exclusively.
Source: Focussed Group Discussion during this study

In continuation to above, during the field survey, study team also attempted to explore the
carrying capacity of harvested fields of different crops through interaction with maldharis.
During one of the herd following exercise, a couple of maldharis were asked to report carrying
capacity of different crops for a herd of 90 sheep and 20 goats (which study team were following
for the entire day). Study team discussed this question in an already harvested field of about
three bigha size and where the above herd of sheep and goats were grazing. They reported the
carrying capacity in terms of number of days the herd (i.e. 110 sheep/goats) can exclusively
graze upon harvested three bigha lands. Accordingly, the mixed field of Tal, Mag and Math may
support the herd for about 12 to 15 days. On the contrary, Jowar and Bajra crops can support the
herd for only about 2-3 days (Table 24).

Table 24: Carrying capacity of three bigha

of harvested fields for 110 Sheep/Goats
Crop No. of Days of

Exclusive Grazing

Tal-Mag-Math 12-15

Cotton (BT) 2-3

Cotton (Desi) 5-6

Bajra 2-3

Jowar 2-3

Erenda None

Kadthi 2-3

Source: Raju Bhai (Kidi Vill.), Pers. Comm.

Information presented in this section, clearly suggest that the maldharis in the LRK landscape do
not solely depends on the forest lands and other Kharaba lands for their livestock grazing
purpose. Rather they depend upon the agricultural fields almost equally. So, in a sense these
estimates indicate, although in very crude sense, the proportion of livestock grazing on
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forestlands. It is important to report that very high grazing dependency (i.e. 67%) on Kharaba
land (including the Forest lands) during the monsoon season may cause significant damage to
the growth and diversity of plants, whose ramification can be felt in following seasons.
Furthermore, while all the above information was recorded through personal interviews and/or
discussions with Maldhari groups, during the study, due to time constraints, no systematic field
based information was collected to validate above information. Thus, for deeper understanding
of these multi-dimensional issues, a long-term data collection and monitoring system need to be
in-place.

3.9 Livestock Migration

No systematic data is available on total number of migratory livestock passing through LRK
landscape. Discussion with maldharis, on ther other hand, gave wide-ranging estimates of
migratory livestock. They suggest in a normal rainfall year between ten to thirty thousand cattle
and fifty thousand to one lakh sheep and goats use different routes and migrate through western
and southern side of the landscape. There are three major centres of migratory livestock, which
move through LRK landscape:

(i) Parts of Kachchh, including Banni, Abdasa, Anjar and Bhachau. Some of the livestock
from villages of Rapar taluka (including those of LRK landscape) also regularly migrate.

(i) Parts of Saurashtra including the Halar region of Jamnagar

(iii) Parts of North Gujarat including the Banaskantha district. Few maldharis reported that large
number of livestock from Rajasthan also regularly visit LRK landscape enroute to Kachchh

These migratory livestock generally migrate through LRK landscape in two phases:

1. Winter Migration: With the onset of winter, livestock migration from Kachchh (mainly
from Banni, Anjar and Bhachau taluka) and Saurashtra (mainly from Halar region of
Jamnagar) starts. In addition to these, livestock from many villages of Rapar taluka (many
are from the LRK landscape) also migrate. The migrant livestock cross LRK landscape
during December and January.

2. Monsoon Migration: With the onset of monsoon, those maldharis, which are migrated from
Kachchh and Saurashtra regions in winter, start returning back to their native villages. In this
return journey livestock cross LRK landscape mainly during the months of July and August.
In general, maldharis follow the same route, which they took in winter. The large number of
livestock from Banaskantha and Rajasthan, migrate-in to Kachchh during this phase.

Discussion with maldharis suggest following major routes of livestock migration:

i Kachchh to Ahmedabd via Maliya-Tikar-Koparni-Malwan-Viramgam
it Kachchh to Ahmedabd via Maliya — Halvad —Dhrangadra-Malwan-Viramgam
iii  Kachchh to Ahmedabad via Maliya-Morbi-Lakhatar

iv  Kachchh (Rapar) to Ahmedabad via Plaswa-Keshmara bet-Tikar-Koparni-Malwan-
Viramgam

v Kachchh to Banaskantha (and Rajasthan) via Adeasr-Santalpur-Vav
vi  Halar (Jamnagar) to Ahmedabad via Halvad-Dhrangadra-Malwan-Viramgam
vii  Halar (Jamnagar) to Ahmedabd via Morbi-Lakhtar
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The key livestock migration routes from Kachchh and Saurashtra are schematically presented in
Fig. 20.

Fig. 20: Schematic Diagram Showing BANASKANTHA
Key Livestock Migration Routes (Dark
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Discussion with maldharis also revealed that livestock from Kachchh and Saurashtra took about
10-15 days to pass through the LRK landscape during winter migration. However, on return
migration i.e. during June/ July, they move quickly because they need not to waste time in
searching the fodder as there will be plenty of green grasses along both the sides of the road.
Thus during the return migration they pass through the landscape in just 2-3 days. Thus,
compared to winter, in the return migration, livestock exert very limited pressure on otherwise
widespread grazing resources of LRK landscape.

The maldharis from Kachchh reported that while around 10-15 years back there were large
number of families and livestock migrated through LRK landscape during winter or early
summer, but in recent past there are substantial decline in their number and frequency. They
gave two reasons for this: (i) maldharis avoid grazing in the forest lands along the LRK,
especially after the creation of WAS (ii) off late, quite a substantial proportion of maldharis took
their migration route along the agriculture dominated Rajkot- Ahmedabad highway passing
through Morbi.

Furthermore, maldharis suggest that while migratory livestock passed through Tikar-Koparni-
Malwan route in winter, they exert quite limited pressure in the interior areas (closer to Rann
fringe). They reason that by the time they reach LRK landscape, most of the rainfed farms get
harvested and available for livestock grazing. Only in the stretches having poor agriculture, they
resort exclusively to the Kharaba lands including the forestlands.

During the course of this study, one of the major issues emerged, was the use of Keshmara and
Pung bets by large number of livestock during the monsoon period. Both bets are considered to
have very good fodder resources and thus important habitat supporting good population of wild
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ass and other herbivores animals. Front line forest staff corroborated this fact (see next section).
During winter migration, large number of livestock (both cattle and sheep/goats) enters the Rann
from Plaswa village in Rapar taluka and reached to Keshmara bet. They rest there in night and
next day cross the Rann to reach Tikar village.

While livestock migration is a key conservation concern for the LRK landscape, lack of reliable
sets of data on this aspect significantly limits the understanding. Systematic spatio-temporal
monitoring for at least 2 to 3 seasons is necessary to fill many gaps in knowledge on this aspect.

3.10 Use of Forest Areas

Meeting with front line staff of forest department was considered important, especially in the
context of identifying issues related with livestock grazing and wildlife conservation in and
around LRK landscape. It is in this context, three separate meetings were organized with front-
line staff of three Ranges (viz. Adesar, Dhrangadra and Bajana) of Wildlife Sub-division during
September and October 2007. During these meetings a total of 18 front line staffs had given
their inputs on livestock grazing and other related aspects.

During the meeting three major points were discussed and elaborated.

1. The biological values of bets (mainly the number of wild asses and other ungulates) and
source (mainly the villages), type (mainly the livestock species), season and magnitude
(approximate number of livestock) of grazing pressure on the bets. A detailed description of
bets and grazing pressure therein is presented in Table 25.

2. The status of fringe grasslands, mainly of Dolri (deluropus lagopides) grasslands and the
kind of grazing pressure it faces. A brief description of these important grasslands is
presented in Table 26.

Table 26: Current status of Dolri grasslands in the LRK landscape
Key Dolri Grassland Sites | Grazing Pressure
Dhrangadra Range

| Other Pressure

Enjar, Jogad, Tikar, Malaniyad,
Nava ghatila, Kidi, Kuda. Best
dolri grasslands are recorded in
Enjar and Sultanpur. Dolri
grasslands are found in slightly
less saline land formed due to
freshwater flow and silting
process.

Those patches of Dolri grassland which
are found away from the village
boundary, towards the Rann, had limited
grazing pressure from the village
livestock. However, patches which are
close to village boundary, face severe
grazing pressure by village livestock

Prosopis  juliflora invasion
facilitated by the livestock as
well as wild ass grazing (seed
dispersal). The most severely
affected grasslands include
those found near Narali and
Vaghashi talav.

Bajana Range

Good patches of dolri grasslands
are recorded in and around
following areas: Degam dhassi,
Meldimata mandir, Tundi Talav,
Odu-Mithaghoda khadi, Vachhraj
bet, Leelavati talav, Ramdev
Mandir, Odu Dhassi, Bhimka
Rann Bhag, Pung bet, Kordha
Rann bhag, Vadri-Thad Rann
bhag, Sultanpur Rann bhag

While green, sheep and goats graze on
Dolri  grassland. Cattle eat dolri
grassland as appetizer, mainly during the
summer and winter. During the
monsoon, cattle avoid grazing on dolri
grassland due to water logging
conditions. During summer and winter
the intake of dolri grasses by wild ass
increased.

Prosopis juliflora invasion in
dolri  grasslands in the
Sultanpur Rann area.

Adesar Range

Eastern side of the Nanda bet,
Fringe areas of Mardak bet

Cattle from Nanda and other nearby
villages graze on Dolri grassland,
especially during the winter.

Prosopis juliflora invasion in
the Dolri grasslands near
Nanda bet

Source: Focussed Group Discussion with Forest Dept.’s frontline staff during this study
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Table 25: Key characteristics of different bets vis-a-vis livestock grazin

2 pressure

Bets/ Dhassi ‘ Livestock Grazing Presuure Salt Works Key Wildlife Fodder type Water Avail. Remarks
Bajana Range
Ikadiya Bet (& |Cattle & Buffalos during monsoon & Wild Ass-150-200 Good quality grassland exist. |One Small Talav in |In 1983-84 Forest
Lilavati Talav) |winter. LStock from Pipli, Degam Important grass species which water Dep. made hakka of
and Bajana used to graze in the bet. include: Maladu, Jinjavo, available up to approx. 150-200
Migrant LS from Kachchh, J’nagar & Dhrant, Doleri, Nani Morad |Deewali cattle and buffalos of
Rajkot used to graze in bets. Degam and
Plantation disrupt the grazing route Kharaghoda villages
Tundi Bet/ Cattle and Buffaloes mostly during ~70-80 Wild Ass, Grassland Sps. include: Samo, | A large waterbody
Wetland the monsoon and winter seasons from Chinkara-35-40, Lapdi, Dhraman, nani morad,
Bajana, Himatpura, Naranpura, Neelgai-50-60 Unt morad, Marchi, Maladoo.
Kharaghoda and Degam
Degam Dhassi | 100-150 Cattle and Buffaloes from |Salt work quite  |Wild Ass -100, Good |Med. quality grasslands. 2 Talavs & 3 water
Degam and Sultanpur near the Dhassi  |population of Porcupine | Species include Nani Morad, |points. Talavs last
Peelu, Theg & Dolri in fringe |up to Diwali.
Meldi Mata Bet |Cattle and Buffalos from Odu 6-7 Salt pans near | Wild Ass -75-85 Med. quality grasslands. Dolri, |4-5 Small Talavs
Kharaghoda, Mithaghoda, villages the bet Theg, Nani Morad
Bhimaka Bet/ 100-200 Cattle and Buffalos from 20-25 salt pans Wild Ass -50-60, Maladu, Jinjavo, Dense Bhimalka Talav
Dhassi Mithaghoda, Nagavada, Mulada near the bets Neelgai- 25-30 growth of Prosopis juliflora. |last up to December
Jilandher Bet Heavy grazing pressure from Heavy salt work |~ 250 Wild Ass Dense growth of Prosopis 4-5 Talavs Grazing rights are
Zinjuwada & adjoining villages; around the bet between Jilandher, uliflora. defined in this bet
Charcoal making from P. juliflora Bhimka, Jijuwada Bets
Acheda Dhassi | Cattle, Buffaloes, Sheep and Goats |15 salt pans near |~100-150 Wild Ass Poor growth of P. juliflora; |2 small Talavs
from Zinjuwada the Dhassi with 30 young; Good |Good coverage of Unt Morad,
population of Spiny- Nani morad, Unt Kantala,
tailed Lizard Zipta etc. Food for Camel
Bisnagar Dhassi |Cattle, Buffalo, Goat and Sheep from |20-25 salt pans ~20-25 Wild Ass; Good coverage of Nani Morad | Three water points
Vachhrajpura, Fatepur, Bisnagar near the dhassi 1-2 wolf, 9-10 Houbara
Bustards
Pung Bet 300- 400 cattle from Amrapar, Salt works very  |200-250 Wild Ass, 50 |Best grazing land in LRK. 5 Talavs in Mota  |Regular hakka to

Kordha, Anwarpura, Garsai,
Hansnagar, Pati etc.

close to the bet

WBoars, 20-25 C’kara.,
Houbara Bustard &
Spiny tailed lizard

Imp. species include: Dolri,
Jinjavo, Lapdi, Dhraman,
Dhranth, Saniyar, Maladu, etc.

Pung and 2 talavs
in Chhota Pung. 5
water points

drive livestock from
the bet.

Vachchh-raj Bet

Intensive grazing by 400-500 temple
cattle; not reachable for other LS.
Not on the LS migration route

~ 400 Wild Ass found
between Dhut and
Vachhraj bets

Good quality grassland with
Peeludi, Khijdo, Gundi, Desi
Bavad; Nani & Unt Morad

2-3 Talavs

Vachchhraj dada
temple in the Bet

Khijadiya/Anderi

& Mabharja Bets

Very limited grazing pressure

20-25 WAss due to Unt
morad. 3-4 Chinkara

Poor grassland; Unt morad,

Peeludi & patches of Dolri GL

2 Water Points and
one talav
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Dhut Bet

Cattle & camel grazing from villages
like Agichana, Babri, Upariala,
Subapura, Vaghpur, Abiana

125-150 WAss, 40-45
Neelgai, 10-15 C’kara-
40-50 Wild boars

Good grazinglands with unt
morad. peeludi, gundi. Dolri
grassland in fringe areas of bet

Dhrangadra Ran

ge

Keshmara Bet

Large number of cattle, buffaloes
& camels from Plasva and Kanmer.
LS are left on bet in the month of
July-August. Also, during January-
February, sheep-goat keepers from
Kachchh migrate to Tikar and used
Keshmara bet as resting point.

30-40 Wild Ass

Very good quality Grassland.
Imp. species include: Maladu,
Jinjavo, Dhrant, Doleri, Nani
Morad

3-4 Small Talavs

In 2006 Forest Dep.
made hakka of about
350 cattle & buffalos
Sometime villagers
leave domestic mare
donkeys on bet for
crossing by wild ass

Bhungariya Bet |Grazing of 15-20 camel mainly from Wild Ass: 20-25 Good grazing land; Species 1 talav In 2006 few hakka
Kanmer, esp. during the month of include nani morad, jinjavo organized to drive
July-August dhranth etc. away livestock
Saheblana Bet Camel grazing Wild Ass - 6-8 Poor qual. grassland. Sps. No talav
include Unt & Nani Morad,
good summer food to wild ass
Ratadiya bet Very limited grazing pressure Wild Ass - 2-3 Poor grazing land 1 small talav
Adesar Range
Mardak Bet Cattle, Buffaloes & Camel from Salt work near Wild Ass -7-10, Good qual. Grassland Imp. Four Small Talav  |In 2005, Forest Dept.
villages like Plasva and Bhangadiya |Varnu & Sukhpar |Chinkara-20-25. species include: Bokhno, and 3-4 water hakka of 20-25 Wild
in the month of July & August areas Lapdu Dabhdo, Desi Morad, |points Ass & 4-5 C’kara
livestock use this bet to go to Tikar Unt morad. Patches of P. from crop areas of
(when rainfall is poor in Kachhchh) Juliflora Varnu- Sukhpar
Shedva Bet About 100 cattle and 100-150 sheep/ |On the southern |Wild Ass -30-35, Nani morad, Dhano, Talav-01, In 2005 Forest Dept
goats from nearby village areas. On |side 70-75 Salt Chinkara -5-7 Bokhano, Prosopis sp, Water point-1 hakka of about 200 W
the migration route of ”Hallari” pans, covering 5- Ass & 4-5 C’kara
communties from Kachhch during 7 kms stretch of from crop areas of
July-August Rann. Varnu-Sukhpar
Nanda Bet 200-250 cattle and quite a large Salt storage and  |~150-200 Wild Ass Good grassland. Forest Dept. |Talav-04, Farmers from Nanda

number of Sheep/ goat from Nanda
village

collection area
near the bet.

between Nanda and
Pung bets; Neelgai -5-
7, Wild Boar-25-30

develop fodder plot of
Dhaman grass in 70-75 ha

arca.

Water Point-01

village made Hakka
of 150-200 wild ass
during winter season

Source: Focussed Group Discussion with Forest Dept.’s frontline staff during this study
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3. Identification of key grazing lands that lies within the village areas and presently notified as
part of Wild Ass Sanctuary. Based on the discussions with front line forest staffs, many
grazing lands were identified, which are considered important for the wild ass and other wild
ungulates. However, being close to the village areas, substantial grazing pressure are also
recorded in these grazing lands. A list of such grazing lands is presented in Table 27.

Table 27: Important grazinglands for wild ass and other ungulates in the LRK landscape
Range/ Village Location of Important Grazing Lands Water Availability
Dhrangadra
Tikar Nagadasar Yes
Nava Ghatila Abhlimata vistar Yes
Koarn South east Part of Koparni (near talav) Yes
Narali Near Khareshwar Temple Yes
Khod Near Boda talav Yes
Enjar near Rann Fringe
Jogad Around Sagarpada no Vistar Yes
Jesda Nr. Shitla mata talav Yes
Bajana
Bajana Survey No. 669 nr. Gameda talav Yes
Bajana Nr. Kali Talav (6 km from Bajana) Yes
Savlas Survey No. 544 nr. wetland Yes
Adesar
Nagda Nr. Papudhar temple Yes
Manjuvas Khakharda area -
Mavan Dunga area -
Santalpur Nr. BSF Tower -
Anternes Nr. Rann fringe -
Jhakatra Nr. Khemli mata madir
Source: Focussed Group Discussion with Forest Dept.’s frontline staff during this study

3.11 Emerging Issues

While discussing about the various issues related with the livestock grazing in the LRK
landscape, maldharis raised a very important issue. It has been discussed above that fallow
agriculture fields are one of the major sources of livestock grazing in LRK landscape. At
present, quite a substantial proportion of fodder requirement of livestock are met from these
lands. Some of these lands are lying fallow for more than 10 years and almost assumes the form
of grassland or savannah. However, it is reported by maldharis that most of these lands are part
of irrigation command area of Narmada canal and thus will receive irrigation water. In that
scenario, while large chunk of these lands will be used for cropping purpose, there will be
substantial decline in the grazing area. To compensate this diversion, livestock grazing can be
diverted to Kharaba lands including the forestlands causing excessive grazing on such lands.
Importantly, quite a substantial proportion of fallow lands are located near the fringe areas of
Rann and currently being used by Wild Asses and other wild herbivores. Diversion of these
lands would reduce one of the better habitats for these wild animals.

The availability of Narmada water for irrigation purpose is quite a sensitive issue in the
landscape. Therefore, while discussing this with farmers and maldharis (especially those who
owns both the agriculture fields and livestock), this need to be supported by adequate data and
their analysis.
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4.1 Context

4. Salt Manufacturing

The salt industry provides livelihood support to large number of agariya families in LRK
landscape. The salt is manufactured through natural brines. In terms of availability of brine,
LRK landscape supports two major salt production systems: (i) inland, sub-soil brine based and
(i1) marine, seawater based. Importantly, while the former types are located mainly in the vast
extent of saline flat land of Little Rann of Kachchh, the latter types are sited mostly along the
Surajbari creek area. The basic operational characteristics of these two systems are summarized

in Table 28.

Table 28: Characteristics of inland and marine salt manufacturing in LRK landscape

Parameters Inland (LRK) Marine (Surajbari)

Brine Source Sub-soil Creek water

Major Salt Type Vadagaru & Poda Karkash

Production period Production start from January | Production start from March to
onwards

Salt Pans Large in number and small in size (~ | Low in numbers and large in size
10 acres) (between 50-100 acres)

Distribution Spread over large area of Rann in | Concentrated in a smaller area along
dense clusters the creek

Pan ownership Mostly owned by individual | Mostly owned by large salt
Agariyas or Salt Cooperatives companies

Cost of production High Low

Growth trend Slow-Negative Fast-Positive

Conservation area Entire area under PA Some parts under PA

Major Environmental
risks

Unseasonal rains, wind and decline
in quality of brine

Cyclone and Pollution

In both the cases, however, salts are produced on the government land under leased conditions.
Officially, based on the area of operations, four categories of salt producing units exists:

Category I: Comprise of plots of over 100 acres and mostly owned by public
and private limited companies.

Category II: Comprise of plots between 10 and 100 acres, owned by either
private traders or manufacturers.

Category III: Comprise of plots of less than 250 acres, owned by co-
operatives societies.

Category IV: Comprise of plots of 10-acre size, owned by individual

Agariyas.

With the notification of Wild Ass Sanctuary in 1973, further growth of salt work in LRK area
should have been stopped or at least regulated. On the contrary, respective Revenue Collectors
continued granting of land lease for salt work without any concern for Protected Area (Table

29).
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Table: 29: Status of salt leases in LRK vis-a-vis Notification of WAS
Prior to PA After PA
. . . . Total
District Area Notification Notification
No. of Area No. of Areain | No.of | Areain
plots in ha plots ha plots ha

S’ nagar Upto4ha - - 740 2960 740 2960

More than 4 ha 43 2287 204 10858 247 131145

DCW & HSW 2 11276 - - 2 11276

Total 45 13563 944 13818 989 27381
Rajkot Up to4 ha 126 504 269 1076 395 1580

More than 4 ha 22 2449 54 4898 76 7347

Total 148 2953 323 5974 471 8927
Kachchh Upto4 ha 9 36 84 336 93 372

More than 4 ha 1 56 78 8325 79 8381

Total 10 92 162 8661 172 8753
B’kantha Upto4ha - - - - - -

More than 4 ha - - 19 1010 19 1010

Total 19 1010 19 1010
Grand Total 203 16608 1448 294463 1651 46071
Source: GEER (1999)

Only after 1996, with the order of High Court, grants of new leases for salt work were stopped.
Importantly, while officially there are no new leases for salt work; salt work activities are still
continued inside WAS. Satellite data analysis as conducted by GEER foundation reported that
salt work area was increased from 6948 ha in 1982/84 to 13357 ha in 1995. Also, there was
record of development of new centres of salt work in LRK (GEER 1999). Such growth and
expansion of salt work is a serious cause of concern for the conservation of Wild Ass
population. There are few conservation concerns, related with the salt work in LRK, which
include:

Expansion of salt works in different parts of LRK fragment the habitats of wild asses
b. Expansion of salt work negatively affect the quality of nursery grounds of prawns
c. Transportation of salt from Rann to key dumping grounds (locally known as ganja) disturb

the wild ass population

Although above issues are being discussed since quite some time, no concrete effort has been
made so far to understand and measure these impacts. It assumes greater significance because
discussions with Agariyas and local salt traders suggest a declining trend in salt production in
LRK area. It is in the above context, despite constrained by time, the present study attempts to
understand these issues in slightly detailed manner, mostly in qualitative terms. Specifically,
following aspects are covered:

a. What is the demographic pressure of salt workers in LRK landscape?
b. What is the trend in salt production in LRK landscape?

c. What are the spatial arrangements of saltpans in LRK and Surajbari creek area?

&

What is the dimension of transportation related pressure?

e. What are the potential areas of threats to prawn fishing?
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4.2 Demography of Salt Workers

According to a study conducted by SAVE (2005), the average population of salt workers varies
from one region to the other. In Surendranagar, there are about 13,801 salt workers spread across
46 villages located on the periphery of LRK having average 250-300 families per village.
Among them 8,600 workers are located in Dasada taluka. The reduction in salt making activity
in Surendranagar, owing to emergence of marine industries in Kachchh, is forcing many salt
workers to migrate to Kachchh region. In Rajkot district the population of salt workers is
concentrated in Maliya taluka where 10-12 villages have an average population of 25-30
families engaged in salt production. The salt makers in Patan district are restricted to 20-25
families per village in Santalpur and Sami talukas. The majority of salt producer belong to 8-10
villages in Santalpur taluka. As compare to other salt producing districts number of salt workers
per village is higher in Santalpur. In Kachchh region, majority of salt producers are migrant
labourers from Bhachau and Rapar talukas and Surendranagar and Patan districts. According to
SAVE report, there are about 45500 salt producers and 23100 other salt based labours (mostly
for loading and transport purpose) in the LRK landscape. The details of estimated numbers of
salt workers are given in Table 30.

Table 30: Estimated population of salt workers

District Salt Producers | Labour: Loading/ Transport Total
Kachchh 7438 3718 11156
Patan 19031 9928 28959
Rajkot 3629 1785 8414
Surendranagar 15341 7675 23016
TOTAL 45439 23106 71545
Source: Salt Industry in Gujarat-2002, Commissioner of Industries (quoted in SAVE 2005)

4.3 Salt Production

In the LRK landscape salts are manufactured by solar evaporation method. The saline brine of 4
to 16 BC densities is obtained from either sub-soil or seawater and is exposed to fractional
crystallization using solar energy. During the crystallization process the density of brine increase
25 BC. Actually, beyond 20 BC density the salt starts precipitating from the brine in the
sequence of calcium, magnesium and sodium in the form of sulphate and chloride. When brine
density reaches 25 BC finally sodium chloride (NaCl) or salt precipitates in the form of crystals.

In LRK, the saline brine water are extracted from a well using water pumps and filled in a series
of condensers (locally known as Gamdus). The highly concentrated brine from the last Gamdu is
spread over the saltpan or crystallizer (locally called as Pata), where it goes through solar
evaporation and form salt crystals. The quality and quantity of brine mainly determine the
productivity of salts. It is important to mention here that before the salts are left for final
crystallization process, the last remaining bitterns in the saltpan are released out (Fig. 21). Also,
at the end of production cycle, while salts in the salt pans are transported out, the layer of salt in
the gamdus are left unattended and washed after the Rann gets flooded during monsoon.

In LRK landscape three major types of salt are produced: Vadagaru, Poda and Karkatch.
Production and quality of salt depends mainly on availability and quality of brine. Vadagaru is a
large and harder crystals produced mainly in the LRK. More than 70% of the total salt
production in LRK is vadagaru. Poda has relatively smaller crystals than vadagaru. Karkatch, on
the other hand, has fine crystals and is produced mainly in marine salt units (i.e. near Surajbari
creek area). Also, the sub-soil brine having high density of brine is suitable for Vadagaru
production, while seawater having low density of brine is suitable for Karkatch variety. The
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production process of Karkatch salt is tedious and expensive while crystal salt is comparatively
easy to produce. The demand of Karkatch salt for edible purpose is good as it is in the powder
form.

Fig. 21: A detailed view of arrangement of Gamdus and
Salt Pans. Also shown released bitterns and empty pan

The production methods across the three varieties differ slightly. While, the Vadagaru salt is
formed after it is fed gradually with brine for a period of about 3 to 4 months, the Poda salt
production process involves the use of a different dantar (a tool used in making salt) and takes a
month longer than Vadagaru. The Karkatch production process takes much less time and the salt
crystals are removed from the brine itself and allowed to dry in heaps. From a single pan, one to
seven crops can be harvested every season. The entire cycle of production varies from one
region to other mainly due to changes in the brine quality. The general process of salt production
in the LRK is presented in Annexure 9.

In the context of inland salt production, recent data reveals that there is a steady decline in the
production (Table 31). The reasons for such decline are mainly related to (i) reduced availability
of sub-surface brine in Rann (ii) high cost of production and (iii) market capture by marine salts.
These factors had been described in details in many of the earlier reports (BoBP, undated;
BCRLIP, 2006; SAVE 2005).

Table 31: Trend in Salt Production in LRK
Year Production (in Thousand Tons)
1995 2594.9

1996 3340.5

20017 2239.8

2002" 1852.9

2003 1769.2

Source: - GEER (1999); " Annual Report: 2003-04.
Salt Dept., Ministry of Commerce & Industries.
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4.4 Spatial Arrangement of Salt Pans

The spatial arrangements of saltpans in LRK and along the Suarjbari creek are quite distinct. In
the context of LRK, the spatial arrangement of saltpans is the key factor that severely fragments
the large, contiguous Rann and thus assumingly affects the ecology of wild asses. The satellite
imageries (from Google) and discussions with salt workers/ traders highlight following
important features:

1. In terms of density of saltpans in LRK, both low and high-density areas (of salt pans) can be
seen. In other words, in certain areas while saltpans are thinly distributed, in some other
pockets they are densely located. Evidently, such differences in the density of saltpans are
due to the state of brine availability in those localities (Fig. 22).
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Fig. 22: Google imagery showing saltpans in the matrix of LRK. On the left side (near Koparni Dhassi)
densely located saltpans are seen, while on the upper right side the pans are located widely. Saltpans within
dotted white line area, transport their salt to Nimaknagar ganja. The km mark indicates approximate distance
from Nimaknagar ganja.

2. Satellite imagery also indicates that in the thinly distributed areas there are substantial spaces
in between the clusters of saltpans. In the areas having higher density of saltpans, naturally
the free land spaces are quite limited (Fig. 23). Availability of more open spaces between
saltpans assumingly allows the free movement of wild asses. Although no empirical data is
available to validate this, yet on the basis of precautionary principles it can be suggested that
the density of saltpans create differential effects on free movement of wild ass and thus its
resource use pattern.

3. While, availability of brine is key determinant of choosing the location of saltpans within the
vast stretches of LRK, the distance from the mainland (or ganja) influence this. Thus the
decision of siting of pan is governed by both ecological (brine availability) and economical
(the transportation cost) factors. In case of Nimaknagar, it was recorded that majority of
saltpans are located between a radial distances of 5 to 10 km from the ganja (Fig. 22).
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K. (A) Thinly 1 of inter-pan spaces (B)
Densely distributed showing little inter pan spaces.

4. In case of marine salts, recently the salt-manufacturing units had recorded tremendous
growth along the Surajbari creek. Most alarmingly the large size saltpans are developed
along both sides of Surajbari Bridge, checking the free flow of creek water (Fig. 24).
Although this does not have any direct impact on wild ass, such developments are reported
to have serious implications on prawn fisheries.
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Fig. 24: Development of Salt Works along the Surajbari creek.

5. Recently, there are changes in the dimension of salt production units. While earlier a pata
(pan) had a dimension of about 50-60 karam by 20-25 karam, now it is increased to about
150 karam by 30 karam (one karam = about 3.5 feets).

4.5 Salt Transportation

The salt from the pans are lifted to strategically located storage sheds called ganja by trucks.
There are dedicated labors working in teams to do the loading in both raat paali i.e. night shift
(2 pm to 11 pm) and din paali i.e. day shift (10 pm to 10 am). Except in few cases, most of the
ganjas are located near a rail head or road and from here salts are transported to various parts of
the country mostly through railway and truck routes. In the entire salt marketing phase, cost of
transportation is one major cost. It is so much so that salt producers are trying their best to locate
their pans closer to ganja. Usually, preference is given to the sites used in the previous year,
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unless shortage of brine is noticed. The salt traders observed that at gross level the cost of
production across the fringes is almost the same, except at Adesar point where it is the
minimum. Being located near the highway the eastern, western and northern fringe bear lesser
cost of transportation to the hinterland. The cost of transportation from the southern fringe, on
the other hand is relatively higher. A few salt producers reported shift of their pans from
southern fringe to other areas. The current status of salt production in different points of LRK is
presented in Table 32.

Table 32: Current Status of Salt Production in LRK

Salt Centre Production Type of Salt

(Lakh Tons)
Kuda-Nimaknagar 34 Vadagaru
Kharaghoda 8-9 Vadagaru
0,

Tikar-Sumera-Kidi 5-6 szgiagt:?u(f 15533)
Adesar 1-2 Vadagaru
Santalpur 6-7 Vadagaru
Source: Manish Shah, Salt Trader (Pers. Comm.)

Importantly, period of salt transportation varies in Karkatch and Vadagru types. In Karkatch
type, during an entire season, after a long initial period, several crops of salts are harvested and
that too in quick succession (i.e. at every 15 days). Thus, their transportation normally starts in
the month of January and followed till the end of season at the regular period of about 15 days.
In case of Vadagaru, however, only a single crop of salt is produced and that too is ready by
April. Thus transportation of Vadagaru salts start by April. In both the case, however, the
transportation of salt concluded by the end of May (i.e. before the monsoon).

It has been indicated elsewhere (e.g. GEER, 1999) that the transport causes nuisance to wild
asses. Based on discussion with the salt workers and traders, this study attempts to make a crude
estimate of actual level of truck movement in the LRK for salt transportation purpose. The same
has been attempted for the Kuda-Nimaknagar area of salt production. It is understood that the
scale of salt transportation in LRK is directly proportional to the total salt production. In the
Kuda-Nimaknagar ganja, the salts are transported from a maximum vertical distance of about 15
km (i.e. from the Rann fringe towards the centre of Rann) and horizontal distance of about 20
km (i.e. parallel to the Rann fringe). So, effectively Kuda-Nimaknagar ganmja has a salt
catchment area of about 150 sq km (we considered a triangular catchment). The Kuda-
Nimaknagar salt catchment roughly has about 500 pans producing about 3 lakh tons of salt in a
season. Since, a truck normally transports about 14 tons of salt in one trip, it requires about
21500 trips (both ways 43000 trips) to transport entire salt. Further, due to limitation in
availability of labours, the transportation work continued for a period of two months (April &
May). Thus, in the Kuda-Nimaknagar catchment, trucks create a pressure of about 720 truck
trips per day (or 30 trips per hour) or about 0.20 trips per hour per sq km (Table 33).
Importantly, in spatial term the above pressure is distributed differentially according to the
distance from the ganja as maximum numbers of saltpans are present between 5 to 10 km from
ganja and their numbers are gradually reduced with the increase in distance (see Fig. 22).
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Table 33: Estimation of truck trips in Kuda-Nimaknagar salt catchment

# | Parameters Values

a | Number of Salt Pans (Pata) in Kuda-Nimaknagar salt catchment 500

b | Production per Pata (in Tons) 600

¢ | Total production in Kuda-Nimaknagar salt catchment (in Tons) 300000

d | Per trip capacity of a truck (in Tons) 14

e | Approx number of Truck Trips require to transport salt (i.e. c/d) 21500

f | Total number of Truck Trips (to & fro) 43000

g | Total number of days available to transport the salt 60

h | Total number of trips of loaded trucks per day (i.e. e/g) 358

i | Total number of trips of loaded and empty trucks per day (i.e. f/g) 717

j | Number of truck trips per hour 30

k | Max. Vertical distance covered in Km (i.e. distance from ganja to 15
farthest salt pan towards Rann)

1 | Max. Horizontal distance covered in Km (i.e. distance between two 20
farthest salt pans)

m | Total salt catchment area (in sq km) from where salt are transported (i.e. 150
area of triangle)

n | Number of truck trips per hour per sq km 0.20

In the overall context of LRK, as discussed earlier, recent trends suggest that the total salt
production from the LRK area is declined (Table 31). This, effectively, reduced the
transportation trips in the LRK. In the marine salt sector, i.e. along the Surajbari creek, the truck
transportation may not have any significant impacts on wildlife values.

In order to assess the actual level of impacts of transportation on wild ass population, detailed
mapping of ganjas and their catchments area need to be done. Also, behaviour of wild asses
needs to be understood vis-a-vis different degree of truck transportation.

4.6 Salt work vs. Prawn Fisheries

Discussion with some of the subject experts and interactions with the local fishermen suggests
that off-late prawn catch gets severely affected due to expansion of salt work in the Rann as well
as along the Surajbari and other creeks. Although there is no empirical data to support such
conjecture, yet there are views to support this. Salt works affect the prawn catch as well as its
growth in following manners:

(a) The unused brine from the salt works increases the salinity of water, especially during the
moderate monsoon year. Fishermen strongly believe that in the event of good rainfall, the inflow
of freshwater is still quite sufficient to wash the salinity or at least nullify its effect. It is well
understood, however, that for the growth of post-larval stage to juvenile ones, salinity of
inundated water in the Rann needs to be low. Higher salinity further restricts the growth of
zooplanktons, crustaceans and other food items of the prawn species. Fishermen explain these as
‘tari khari hoi jai’ (i.e. bottom gets saline) resulted into poor growth of prawns.

(b) In order to manufacture the salt, Agariyas prepared the saltpan bed by pitching the soil
surface by manual labours. Due to such heavy pitching the beds of the saltpans get compacted
and hardened. The prawns, for their own growth, moulted their skin and immediately after that
goes inside the soft-mud for a few days. Thus, they need softer mud for the purpose. The rapid
expansion of salt work, actually turned quite substantial area under salt-pan, hard enough, so that
prawns does not able to use it after the moulting period. In a sense, saltpans actually reduced the
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availability of softer, muddy habitats for Prawns. Local fishermen link increasingly smaller size
of prawns in recent years (i.e. reduced growth) to the above problem.

(c) The saltpans have mud-bunds around it. In the poor monsoon years (when the water depth is
low), these bunds act as barriers for the free movement of prawns. Prawns generally move in a
group and thus the effect can be substantial. Fishermen reported reduced prawn catch, if saltpans
with intact bunds lie within their fishing area (i.e. area under Katter).

(d) The massive expansion of salt work in and around the Surajbari, Hadakiya and Chachhh
creeks, substantially cut-down the free movements of post-larval stages of prawns into LRK. It
also enhances the salinity of the creek waters, making it unsuitable for the post-larval stages of
prawns.

Although above reporting have reasonable scientific sense, yet lack of data on these aspects
limits the scope of their validation. Thus, in order to understand the effect of salt work on prawn
fishery in LRK landscape, thorough studies need to be undertaken.
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5. Impact Indications

Study highlights serious lack of scientific data and empirical studies on all the three livelihood
systems and their interface with biological diversity of LRK and its associated systems (LRK
landscape). This, while, seriously restricted pin-pointing of impacts of livelihood related
activities on various biodiversity conservation values of LRK landscape, on much more serious
note it fails in designing an integrated conservation and rural livelihood development plan for
the landscape. Although, by analyzing modus operandi of various livelihood activities, this
study effectively indicates various areas of concern for biodiversity conservation values of LRK
landscape, it deliberately did not attempt to predict impacts of various livelihood activities on
the same values. However, as suggested in our approach, we used the findings of this study to
apply ‘precautionary principles’ to suggest key measures for sustainable biodiversity
conservation practices in LRK landscape. In the present context, these can be understood at the
level of different livelihood systems.

The livelihhod specific understanding (derived from Chapters 3 to 5) defined their spatio-
temporal changes at three different levels: (i) changes in the overall extent (ii) shift in production
centres/ location and (iii) changes in resource use/ production methods. The summary of these
changes in each livelihood sector is presented in Table 34.

Table 34: Summary of spatio-temporal changes in each livelihood mode

Livelihood | Changes in Overall Extent Shift in Production Centres/ Changes in Resource use/
Mode Location Production Methods
Fisheries e Increase in fishermen|e Earlier prawn fishing was|e Increasing use of more number of
population in almost all the| restricted to Surajbari/| bigger size Katter nets.
fishing centres, except may| Cherowari area. Now it spread|q Drastic decline in use of hand-
be in Surajbari creek. all along the southern fringe. held gunja nets within Katter nets
e Large number of fishermen|e Reduction in prawn fishing|, Increasing use of nets of smaller
is coming from outside LRK| along the eastern fringe near| | .chsize (Chatti)
landscape. Kharaghoda .
) o Increase in number of boats
e Total prawn catch is
fluctuating over the years (no
data on trends)
Livestock o Qverall a marginal increase|e 68 villages recorded increase|e Increasing events of night time
Grazing (3.5%) in Livestock| in overall livestock units. grazing, especially in the forest
population between 1992 &|q 56 41 and 54 villages| ~areas.
2002. recorded increase in their|e Availability of irrigation facilities
e Overall decline in number of| cattle, sheep and goat| reduces accessibility of fallow
migratory livestock. populations, respectively. lands for grazing purpose.
e Reduced.grazing events on many
bets
e Increase feeding of livestock on
P. juliflora pods and dispersal of
seeds
Salt e Overall decline in vadagaru|e Increase in salt works around|e Size of saltpans has increased.
Work salt production from Rann| Surajbari creek and, Santalpur|, Earlier, Hindustan Salt Work
area & Adesar areas. At Adesgr, used bitterns for their bromine
o Marine  (karkash) ~ salt| Salt works were closed in| prane But after closure of HSW,
production increased along| 1983 which were restarted in| piverng are released just outside
the Surajbari creek 1995. the saltpan.
e More number of salt pans in
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the central parts of Rann|e In  Surajbari areas, more
including near some isolated| blockade/ diversion of creek
bets water to salt pans

o Increased frequency of|e In Rann, digging of more number
shifting of salt work area due| of wells and bringing water from
to rapid fall in quality &| long distances.

quantity of underground brine |, Overall reduction  in  salt

production from Rann, reduced
overall transport trips inside the
Rann. However, area under
influence zone increased, due to
increase in transport from central
parts of Rann

5.1 Prawn Fishing

Impact on prawn species population or productivity

Study clearly indicates that fishing activities in LRK had intensified over the years. Off late
conservation unfriendly fishing practices like use of nets of smaller mesh size (e.g. the Chatti
net) are also in steep rise. Due to such intensified and conservation unfriendly fishing practices
the proportion of juvenile prawns in the overall catch, increases. This assumingly have negative
effect on their population. However, measuring the actual magnitude of impact on the overall
population of prawn species are seriously constrained by inadequate data on catch per effort.

Further, since prawn had two distinct phases of life —one associated with brackish water system
in Rann and other with coastal marine water system in Gulf of Kachchh- it is important to
consider holistic view while discussing about the impact on its population. Some of the key area
of concerns include: (i) reduced freshwater discharge in the Rann altering the nutrient dynamics
of the flooded system (ii) dynamics of inundation and drying-up of Rann mainly the breaking up
of water connectivity between Rann and Surajbari (iii) ongoing industrial development (mainly
the salt industry) along the Surajbari creek that is continuously altering the hydrological regime
of creeks (iv) no effective regulation on fishing in the GoK including the use of mechanized
boats and trawlers. These are the issues that affect both the growth as well as population of
prawn. Compared to the conservation unfriendly fishing practices by fishermen in the LRK
landscape, the above issues are much larger and need to be addressed on priority basis.

Impact on aquatic birds

Extent of prawn fishing in most part of the LRK, especially along the southern fringe, is
restricted only up to a certain distance mainly due to unfavourable depth conditions for fishing.
Also, the fishing activities in these areas are limited between mid July and mid October. Most
of the migratory aquatic birds arrives at LRK in October and thus coincide with almost end of
the fishing season. In case of Nanda and Shedwa, however, the normal fishing season is
extended up to the end of December, the time when large numbers of migratory aquatic birds
use these waters. Therefore, about 15 fish and crustacean feeding aquatic bird species might be
affected by excessive fishing activities in Nanda and Shedwa water bodies. The exact nature of
impact of prawn fishery on birds cannot be described due to inadequate data

Based on the above, on precautionary terms it is appropriate to suggest that entire prawn fishing
practices in the LRK and adjoining areas need to be brought under some sort of regulatory
framework. While, use of un-sustainable prawn harvesting tools (like chatti nets etc.) need to be
regulated in all the fishing grounds in the landscape, the prawn fishing in southern fringe area of
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Rann need to have regulation to control the number of fishermen, majority are from far-outside
the landscape. It is highly desirable to control the scale of fishing operations in all the sites to a
mutually agreeable level. Also, in certain sites like Nanda and Surajbari, some regulation also
need to be put on use of fishing area as well as in catching period.

5.2 Livestock Grazing

Study suggests that between 1992 and 2002, the livestock population has been increased in 68
surrounding villages of LRK landscape. Particularly, villages in Rapar taluka of Kachchh district
record such increase in livestock population. Maldharis adopt rotational grazing practices, using
grazing lands of varying size and quality (carrying capacity) within and surrounding the village.

Study indicates that with the increase in livestock population coupled with diversion of
traditional village grazing lands into protected areas, the land: livestock ratio gets declined in
last few decades. While, livestock shows substantial dependency on private lands (fallow and
harvested cultivated fields), the increase in irrigation facilities by Narmada water, assumingly
affect this relationship. Also, study suggests that during monsoon, when most of the private
agriculture fields are under cultivation, the kharaba lands (including the forest lands), are
subjected to maximum degree of grazing pressure and may cause significant damage to the
growth and diversity of plants. In that scenario, forestlands (within WAS) would receive
additional livestock grazing pressure. Separately, field staff of Forest Dept identifies some of
grazing prone areas and high conservation values in LRK landscape, including some of the bets
and fringe areas. Study also identified livestock grazing pressure on some of the best Dolri
(deluropus lagopoides) grasslands in the fringe areas of LRK and is used by wild asses.

In addition to the resident livestock, study briefly explored issues related with migratory
livestock. The general impression suggests that compared to earlier times, number of livestock,
taking LRK as migration route, has been reduced. The areas along the southern fringe are more
exposed to migratory livestock. On overall basis grazing pressure are acute during the winter
migration, while during return migration in monsoon, the grazing pressure on local resources are
limited.

Conclusively, considering that livestock grazing acts like a ‘chronic disturbance’ for various
conservation values, the above described indications may have serious implications on the
biodiversity values of landscape. In the present scenario, livestock grazing seems to be in direct
conflict with the wild ass population. Thus, using precautionary principle framework, it is
essential to suggest that there need to be strong regulatory mechanism need to be in place to stop
livestock grazing in all the bets in landscape. Similarly, livestock grazing on Dolri grasslands
along the sourthern fringe of LRK need to be strictly regulated, atleast just after the monsoon.

5.3  Salt Work

The data collected from different sources indicate that salt production in LRK has declined over
a period of time. Salt traders also corroborated this fact. Also, due to reduction in quantity and
quality of brine in traditional salt producing areas, off late, new salt manufacturing centres had
been evolved in LRK. Santalpur and Adesar are two such newly developed salt centres.

Impact of salt work on wild asses is described based on (i) the spatial arrangement of saltpans
and (ii) salt transportation. In certain areas saltpans are distributed thinly, while in other pockets
they are densely located. Further, the density of saltpans is reduced as we moved towards the
central region of LRK. Availability of more open spaces between salt pans (in thinly distributed
area) assumingly allows the free movement of wild asses. Although no empirical data is
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available to validate this, yet it can be suggested that the density of saltpans has inverse
relationship with the free movement of wild ass. More data is needed to assess the true nature of
the impact.

Running of transport trucks in LRK is straightforwardly controlled by the total salt production.
Thus, with the recent decline in overall salt production, it is assumed that transportation related
pressure within LRK area is also reduced. In case of Karkatch type, the salt transport is spread
over a longer period (i.e. for 4-5 months), while in Vadagaru the same is completed within two
months time (importantly, more than 80% salt production in LRK is of Vadagaru type).

Although number of truck trips per day was crudely estimated (e.g. 720 trips per day in Kuda-
Nimkanagar salt catchment), the actual impact of these trips on wild ass can not be measured
quantitatively die to data unavailability. Thus, in order to assess the actual level of impacts of
transportation on wild ass population, detailed mapping of ganjas and their catchments area
need to be done. Also, behaviour of wild ass needs to be assessed vis-a-vis different degree of
truck transportation.

Discussion with fishermen and salt workers suggested that salt work in LRK landscape has some
effect on prawn production. While in Rann, the effects of salt works were reported as (i) unused,
leftover brine in the condenser (gamdu), increase the salinity of water, especially in the year of
not good rains which affect the growth of prawns. Other studies, however, suggested that higher
salinity restricts the growth of zooplanktons, crustaceans and other food items of the prawn
species. (ii) the salt pans have hard bottom surface, which restrict the moulting behaviour of and
thus the growth of prawns. (iii) the earthen bunds of salt pans and condensers act as barrier to
the free movement of prawns. In case of marine salts, massive expansion of salt work in and
around Surajbari creek, substantially cut-down the free movements of post-larval stages of
prawns into LRK. It also enhances the salinity of the creek waters, making it unsuitable for the
post-larval stages of prawns. These conjectures, however, need to be validated through a long
term, systematic study.

The above summary of description of issues clearly suggest that, although there are not enough
empirical evidences related to impact of salt work, yet there are many areas where we need to
apply precautionary principles. Thus, based on precautianry principle, it is pertinent to suggest
that there need to be some regulation on the free movement of trucks in the Rann area, keeping
in view the breeding behaviour of wild asses. Actually, during the month of May, when the
maximum truck movement occurs in the Rann, the wild asses are in advance stage of their
pregnancy. As a matter of fact, the salt works need to be restricted within specific zones and also
total number of lease holders or total salt work area at a given year, need to be curbed and fixed,
based on the carrying capacity of the zone. Similarly, in the context of its impact on prawn
fishing in the Rann, it is highly relevant to delineate salt zones away from the potential fishing
areas. Obviously, it is easy saying than actually doing, because salt zones away from the fringe
areas (i.e. towards central part of Rann) will have serious conservation implications for the wild
asses. In the present context, one of the most potential cases for applying precautionary principle
would be the regulation of salt work related activities along the Surajbari creek to facilitate
unhindered flow of tidal water from Gulf of Kachchh to LRK.
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6. Immediate Course of Actions

6.1 Bridging the Knowledge Gap

Although this study attempts to indicate some of the potential impacts on biodiversity values of
LRK landscape, most of these are constrained by lack of quality data on livelihood production
system as well as on floral and faunal ecology of the LRK. Therefore, in order to measure the
impacts of various livelihood activities on biodiversity elements there need to fill knowledge
gaps by undertaking relevant studies. Livelihood sector wise, some of these studies are indicated
in Table 35.

Table 35: Suggested topics of studies to fill the knowledge gaps in LRK landscape
Livelihood Suggested Studies Time-
Sector frame
Assessment of quantity and quality of prawn catch with respect to 3 years
varying environmental factors and fishing methods
Prawn Assessment of migratory schedule and feeding requirements of 3 years
Fishing aquatic birds in LRK
Assessment of impact of salt work on prawn fishery in Surajbari area 2 years
Survey of fishing gears used in different fishing centres 1 year
Assessment of biomass production and their offtake by livestock 3 years
grazing and their impact on floral and faunal species
Livestock Spatio-temporal assessment of livestock grazing practices in the areas 2 years
Grazing of high conservation values
Assessment of effect of Narmada irrigation water on spatio-temporal 1 year
aspects of livestock grazing practices in the fringe areas of LRK
Assessment of spatial-temporal shift in salt work in LRK landscape 1 year
Salt using remote sensing and GIS techniques
Work Delineation of catchment areas of different ganja and assessment of 1 year
transport related pressure

6.2 Compilation of Old Records

It is understood during this study that there are huge quantity of data on various aspects of
livelihoods and associated production system are available with relevant departments/ agencies.
Most of these valuable time series data are lying unorganized and are not available for the
benefits of studies like this one. While, these data may be just like any other data for respective
departments/ agencies, they assume greater significance for understanding various interactions
and relationship between conservation and livelihood in the context of LRK landscape.
Therefore, it is important to collate and organize all these data for better conservation friendly
livelihood planning. A tentative list of some of these data and their sources is given in Table 36.

Table 36: List of important data that need to be collected for LRK Landscape
Relevant Data Potential Sources
Prawn catch /production data for different fishing | Fisheries Dept. / Local traders /
centres from old records (as old as possible) Fish & prawn trading companies
Village wise livestock census data (1970 onwards) | Taluka Panchayats / Animal Husbandry Dept.
Village wise land use data (for last 20 years) District or Taluka Panchayats
Village wise cropping pattern data (last 20 years) | District or Taluka Panchayats / Agriculture Dept.
Human census data (from 1950 onwards) District Statistical Office
Salt centre wise production (as old as possible) Salt Dept. / Local Salt traders / Railway
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6.3 Policy Discourse

One of the major problems of the LRK landscape lies in cross purpose policies of different
Government departments. Considering that large part of the landscape enjoys Protectected Area
status, different Govt. schemes and programs should be directed for the conservation friendly
practices. On the contrary, due to inadequate linkages within and across sectors, the sectoral
policies are in conflicts with the broad land-use system of the ladscape i.e. Protected Area.
Presence of large number of rural stakeholders further complicates the situation. Thus, it is
utmost important to initiate discouses at various levels (grass-root to top state officials and even
politicians) to develop an umbrella policy for the LRK landscape.
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Annexure — 1

Check list of Questions About Fishing Practices

1. Since when you are engaged in fishing activities? Since how long you are visiting this site for
fishing?

2. Average fishing season (Starting date & end date)? what factors can alter these dates? Any example
of such alterations?

3. Basic information of fishing site?

Parameters Details
Total Fishing Families

Total Population

No. of adult active fishers

No. of child active fishers

Break-up of families according to their native place (e.g.
Dhrangadra, S nagar, Koparni etc.)

No. of Fishing Boats, type wise

Type of nets used (list as most common and least common)

4. How do you normally take decisions about the following?

e In normal circumstances, what is the fishing season (beginning and end dates)?

On what basis you say that Rann is filled enough for fishing purpose? Key Parameters?

On what basis you decide to move to fishing site from your village? Key Parameters?

How will you know that fish/prawns are reached to Rann water? Key Parameters?

How will you know fish/prawns are ready for catch? Key Parameters?
e How will you know the end of fishing season? Key Parameters
5. What is the spatio-temporal dynamics of inundation of Rann ?

6. What is the inundation pattern in different rainfall scenarios, in different locations?

Scenarios Surajbari | Tikar-Koparni | Bajana Nanda
Heavy Rainfall so much so that all rivers
drained their water into Rann

Heavy Rainfall so much so that Banas river
drained into Rann

Moderate rainfall so much so that only
rivers from Saurashtra drained into Rann
Poor Rainfall

7. How the salinity in water spread in the Rann area (need to know about the salinity gradient in spatial-
temporal terms, both in east-west and north-south directions) and its relationship with prawn/fish
growth and movement?
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8.  Why there are no fishing activities in the south-eastern corner of LRK (i.e. in Bajana creek)? What
are the factors responsible for no-fishing in this part?

9. What factors are responsible for selection of fishing site e.g. near Koparni, Tikar etc.

10. What is the effect of full-moon & new moon days in fish movement and catch? Need to know about
the behaviour of fish/prawns during the full moon and new moon days. In other words, do you plan
your daily fishing schedule based on stage of moon?

11. Is there any relationship between fish/prawn behaviour (mainly the movement) and daily tidal
activities? In other words, do you plan your daily fishing schedule based on tidal activities?

12. What is the difference between day time and night time fishing? Basically need to know about the
behaviour of fish/prawns during the day and night time.

13. Rank (1-4) according to your understanding, the best condition for fish/prawn catch

DAY TIME NIGHT TIME
Amavas
Poonam
14. What is the effect of wind direction and speed on fish behaviour (and fish catch)?
Rank Wind Direction
1 - Best for fishing
2 - Poor for fishing
Rank Wind Speed
1- Best for fishing
2- Poor for fishing

15. What will be the effect upon your fish catch, if there is another fishing centre before you? How you
ensure that you will also get your share of fish/prawns? In case of some conflicts how do you resolve
the conflicts?

16. Which are the critical areas for break in water connectivity- between different locations of Rann and
between Rann and Surajbari creek?

17. Are there any impacts on fish/prawn production due to salt works? How to minimize the impact?

18. Finally, according to you, what is the best combination of condition for fish/ prawn catch in your site
and also what conditions (mainly human driven) are harmful for fish/prawn production and catch?

19. A hypothetical question: what will happen if, Forest Department stop all fishery activities in Rann

for next five years? Whether in this site, aquatic birds population will increase? (Note: Please think
over the inundation pattern, drying of water, season of fishing, season of bird coming into Rann etc.
while answer this)?

Fishing — Modus Operandi (based on fishing area survey)
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Explain the following life cycle issues especially, in temporal terms:

1. Egg laying and growth etc.

Sex ratio

2.
3. Morphing phases and size
4. Food items of fish/prawns

Explain in detail type of fishing gears used and logic of their using?

Net/ Boat
types

Dimensions

Specific use (water depth, and
current, particular species etc.)

How to use (Method of
use)

Total no. of net lines in the site? Why not more net lines? Logic?

Average distance between two net lines and its logic?

What are the logics of using fishing gears of defined dimensions (e.g. height of net, length of net, mesh

size, mouth length of net etc.)

Check-up at least three lines of nets and in each line collect following information:

Parameters

Details

Type of net

Length of one arm of net

Length of mouth of the net

Height of net

Mesh Size : Mouth end of the net

Mesh size: Cod end of the net

Total No. of nets in one line of nets

Total length of one line of nets

Explain in detail, the actual fish/prawn catch practices, after setting up of nets etc.

After setting up of net etc. what measures fishermen have to take to maximize their catch?

How it is ensured that fish/prawns do not escape from their nets?
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Annexure 2

Details of Visits of Different Fishing Centres in LRK Landscape

# | Date of Visit Name of Fishing Point Name of Resource Person | Name of Main
Trader
1 29 Sept 2007 Khara-ghoda Station Umerbhai Husenbhai Open Market
2 |21 Aug2007 Tundi Dhassi Umedbhai Udufbhai Kanubha Jadeja
3 28 July 2007 Koparni Dhassi Husen Mamad Kanubha Jadeja
4 | 30 July 2007 Tikar Dhassi Karimbhai Hazibhai Musabhai
5 | 15 Sept 2007 Mandarki Dhassi Tajubhai Ishabhai Mer Gafurbhai
6 Venasar Dhassi Parbat Radha Satani Open Market
7 | 30 Sept 2007 Kajarda Talav and Musabhai Lakhabhai Babubhi Abibbhai
Karadiya
8 | 21 Aug2007, | Nangawadi Aaveshbhai Bandhanibhai
14 Sept 2007
9 | 27 July 2007 Cherowari or Surajbari Amar Jiya Bhatti Bandhanibhai
10 | 16 Sept.2007, | Nanda Bet Amirbhai Amirbhi and
05 Oct. 2007, Gafurbhai
15 Oct. 2007
11 | 16 Sept.2007, | Shedva Bet Ramjanbhai Ali Mamad Amirbhi and
05 Oct. 2007 Gafurbhai
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Annexure- 3

Meeting with Fishing Experts

In a Regional Workshop on Fisheries at Ahmedabad on 3™ August 2007, we had an opportunity
to meet and discuss with Dr. Joe K. Kizhakudan, a fishery scientist. Dr. Kizhakudan was earlier
associated with CMFRI at Veraval and is an expert on the prawn fisheries, especially the
Metapaeneus kutchensis. According to him, LRK is the largest nursery ground of M. kutchensis
and need to be harvested in sustainable manner. He opined that recently, many unsustainable
fishing practices had been reported from LRK and Surajbari areas. The expanding salt work in
both Surajbari Creek and Rann flats, is increasingly affecting the prawn catch.

Dr. Dixit had also met and discussed with Mr. Mohan Krishna at CEE, Ahmedabad. Mr. Mohan
Krishna has a very good understanding of fisheries sector in developing countries and was
engaged in preparation of field manuals about Fishery Stock Assessment and Preparation of
Fishery Management Plans. He assured study team to provide necessary support while defining
the impacts and potential mitigation measures.

On 4™ October, 2007, study team had a meeting with Dr. H. B. Dave, Deputy Director, State
Fisheries Dept, Rajkot. While he was mainly concerned about the continuation of fishing rights
within the LRK area, he suggested for a system of flexible annual quota for each fishing
families. The flexibility need to be defined in terms of rainfall condition in the respective year.
During the meeting he also showed large volume of time series data on the prawn catch from
different landing centres and assured to share all these data with study team for the study
purpose. During the meeting he cleared many doubts about the ecology and behaviour of
prawns (esp. the M. kutchensis). He also assured that he will try to get prawn catch data from
different prawn processing units from Veraval and Probandar.
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Annexure — 4
List of Fish Species and scores of their use value & availability as reported by fishermen

#. | Local Name | Locations® Use Value Score’ Availability Score
of Fish
K’°ghoda | Venasar | K’ghoda | Venasar | wanda
1 | Chhodi V,M, K 1 10 4 10 -
2 | Fafat V.M, K 8 7 7 9 -
3 | Kathiya M, K 1 - 1 - -
4 | Seriya V,M,K,N 2 9 2 10 9
5 | Khagi v - 9 - 9 -
6 | Sueyo V,K 4 4 9 5 -
7 | Vekariya v 8 - 6 -
8 | Dhangari V,M, N 4 6 3 3 7
9 | Jarka V,M - 4 - 3 -
10 | Morakhi V.M, K 3 3 8 7 -
11 | Dhambhaniya | V, M - 9 - 8 -
12 | Chakarda v - 1 - 1 -
13 | Vachavadi V,M - 5 - 7 -
14 | Poparo V,M - 2 - 4 -
15 | Kakda v - 1 - 1 -
16 | Dhumli V,M, K - 10 - 10 -
17 | Andhagola M - - - - -
(Lepta)
18 | Dumba K 6 - 1 - -
19 | Chal K,N 7 - 9 - 7
20 | Chaiya K 3 - 3 - -
21 | Silver K 2 - 8 - -
22 | Gondaliya K 5 - 9 - -
23 | Pothi N 2 - - - 3
24 | Rohu N - - - - 3
25 | Kater N - - - - 10
26 | Telapia N - - - - 10
27 | Naro N - - - - 3
28 | Bulla N - - - - 1
29 | Kaua N - - - - 1
30 | Fesiya N - - - - 6
(Banskatta)
31 | Tharri N - - - - 10
32 | Garai N - - - - 1

% Locations include V= Venasar; K= Kharaghoda; M= Mandarki; N = Nanda

" A use value score of 1 means low use value and 10 means high use value. Similarly, a
availability score of 1 means species are found in less number and a score of 10 means species
are found in very good numbers.
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Annexure -5

Important food items of aquatic birds reported from LRK landscape

# Common Name Zool. Name Crustacean |Molluscs | Insects | Invertebrate | Fish | Frog | Reptile | Bird |Mammal | Alage | Plants
1 Great crested Grebe Podiceps cristatus Y Y Y Y

2 Little grebe Podiceps ruficollis Y Y Y Y

3 White pelican Pelecanus onocrotalus Y

4 Dalmatian Pelican Pelecanus crispus Y

5 Masked Booby Sula dactylatra Y

6 Indian Shag Phalacrocorax fuscicollis Y

7 Little Cormorant Phalacrocorax niger Y

8 Large Cormorant Phalacrocorax carbo Y

9 Indian Darter Anhinga melanogaster Y

10 Grey heron Ardea cineria Y Y

11 Purple Heron Ardea purpurea Y Y Y

12 Pond Heron Ardeola grayii Y Y Y Y

13 Cattle egret Bubulcus ibis Y Y Y Y

14 Large egret Ardea alba Y Y Y

15 Median Egret Egretta intermedia Y Y Y

16 Little egreat Egretta garzetta Y Y Y Y

17 Indian Reef Heron Egretta gularis Y Y Y

18 Night Heron Nycticorax nycticorax Y Y Y Y

19 Painted Stork Mycteria leucocephala Y Y Y

20 Black Stork Ciconia nigra Y Y Y Y

21 White Stork Ciconia ciconia Y Y Y

22 White-necked stork Ciconia episcopus Y Y Y Y Y Y

23 White Ibis Threskiornis aethiopica Y Y Y Y Y

24 Black Ibis Pseudibis papillos Y Y Y
25 Glossy ibis Plegadis falcinellus Y Y Y

26 Spoonbill Platalea leucorodia Y Y Y Y
27 Greater Flamingo Phoenicopterus roseus Y Y Y
28 Lesser Flamingo Phoenicopterus minor Y

29 Ruddy Shelduck Tadorna ferruginea Y Y Y Y Y Y
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# Common Name Zool. Name Crustacean | Molluscs | Insects [Invertebrate | Fish | Frog | Reptile | Bird | Mammal | Alage | Plants
30 Pintail Anas acuta Y
31 Common Teal Anus crecca Y
32 Spotbill Duck Anus poecilorhyncha Y
33 Gadwall Anus strepera Y
34 Wigeon Anus penelope Y
35 Garganey Anus querquedula Y
36 Shoveller Anus clypeata Y Y

37 Common Pochard Aytha ferina Y Y Y Y Y
38 White eyed Pochard Aytha nyroca Y Y Y Y Y
39 Tufted Pochard Aythea fuligula Y Y Y Y
40 Lesser whistling Teal Dendrocygna javanica Y
41 Large Whistling Teal Dendrocygna bicolor Y
42 Marsh Harrier Circus aeruginosus Y Y Y Y

43 Greater Spotted Eagle Aquila clanga Y Y

44 Osprey Pandion haliaetus Y

45 Common Crane Grus grus Y Y Y
46 Demoiselle Crane Grus virgo Y Y Y
47 Sarus Crane Grus antigone Y Y Y
48 Coot Fulica atra Y Y Y
49 Common Moorhen Gallinula chloropus Y Y Y
50 White breasted Waterhen Amaurornis phoenicurus Y Y Y
51 Pheasant-tailed Jaccana Hydrophasianus chirurgus Y Y Y
52 Black-Winged stilt Himantopus himantopus Y Y

53 Pied Avocet Recurvirostra avosetta Y Y

54 Red-Wattled Lapwing Vabellus indicus Y Y

55 Grey Plover Pluvialis squatarola Y Y

56 Lesser Sand Plover Charadrius mongolus Y Y

57 Targe Sand Plover Charadrius leschenaulti Y Y Y

58 Little Ringed plover Charadrius dubius Y Y

59 Ringed Plover Charadrius hiaticula Y Y Y

60 Kentish Plover Charadrius alexandrinus Y Y

61 Whimbrel Numenius phaeopus Y Y
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# Common Name Zool. Name Crustacean | Molluscs | Insects [Invertebrate | Fish | Frog | Reptile | Bird | Mammal | Alage | Plants
62 Eurasian Curlew Numenius arquata Y Y Y Y
63 Black-Tailed Godwit Limosa limosa Y Y Y Y

64 Bar-tailed Godwit Limosa lapponica Y Y

65 Common Redshank Tiringa totanus Y Y

66 Spotted Redshank Tringa erythropus Y Y

67 Marsh Sandpiper Tiringa stagnatillis Y Y Y

68 Common Greenshank T.nebularia Y Y

69 Green sandpiper T. ochropus Y

70 Wood Sandpiper T. glareola Y Y Y

71 Terek Sandpiper Xenus cinereus Y Y

72 Common Sandpiper Actitis hypoleucos Y Y Y

73 Common Snipe Gallinago gallinago Y Y

74 Little Stint Calidris minuta Y Y Y

75 Temminck's Stint Calidris temminckii Y

76 Dunlin Calidris alpina Y Y
77 Curlew Sandpiper C. ferruginea

78 Ruff Philomachus pugnax Y
79 Harring Gull Larus argentatus Y Y

80 Brown-headed Gull Larus brunnicephalus Y Y
81 Black-headed Gull L. ridibundus Y Y
82 Slender-billed Gull L. genei Y

83 Little Gull L.minutus Y

84 Whiskered Tern Chlidonias hybridus Y Y Y

85 Gull-billed tern Gelochelidon nilotica Y Y

86 Caspian Tern Sterna caspia Y Y

87 Indian river tern S. saundersii Y Y Y Y

88 common tern Sterna hirundo Y Y Y

89 Little Tern Sterna albifrons Y Y Y

90 Black Tern Chlidonias nigra Y Y

91 White - Cheeked Tern Sterna repressa Y Y Y

92 Lesser Pied Kingfisher Creyle rudis Y Y Y

93 Small Blue Kingfisher Alcedo atthis Y Y Y

94 White-breasted Kingfisher | Halcyon smyrnensis Y Y Y Y Y Y

Source: Salim Ali's Birds of India and Species specific search on Internet. List of birds were recorded from GEER (1998)
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Annexure — 6
Questionnaire for Grazing Assessment in LRK Landscape

Village: Taluka: Date: Name of Respondent(s):

(A) To understand Livestock Holding Pattern

A.1. Total No. of Livestock in the village? Historically what changes occur in population of livestock
(Species wise) and its reasons?

Livestock | Current | Changes in the number in last 10-15 Reasons for Change
Type Number | years (Increase, Decrease or Stable)
Cow
Bullock
Buffalo
Sheep
Goat

A.2. Livestock Holding Pattern in the Village?

Caste No. of Livestock Total Total Total Total Other
HH Owning HH Cattle Buffalo Sheep & (Camel/
Goat Donkey)

(B) To identify major grazing land types in the landscape

B.1. Generally, what types of land you used for livestock grazing and how many types of lands are there
in your village. Who are the owners of that land you used for grazing? (Private, PA, Revenue, Gram-
panchayat Gauchar land)

B.2. Map of Important Grazing lands in and around Village (Use separate sheet if necessary).

B.3. What are the locally distinguishable land-units in the village and its surrounding areas, used for
grazing purpose? (e.g, any vidi or rakhal, bets, particular hillock, locally identifiable grazing area etc.)

Name of Rank |Important bio-physical /social Grazing Major Changes over last
Grazing Land reasons for Rank giving (only| Dependent 10-15 Years (Plants,
Unit for 1* and Last rank areas) Villages Water, Total Area,

Ownership shift etc.)

(C) To Understand the Carrying Capacity of grazing land?

C.1. How do you rate the quantity of rains this year (in Anawari), specific to LS grazing? Describe
rainfall trend & pattern?

C.2 As per your understanding of area, with the kind of this year’s rain, kindly explain the carrying
capacity of three best ranked grazing areas (as described earlier)?
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Name of Three Top Approx. Area With the amount of rains this year, how many adult
Ranked Grazing (in acre) cows (or sheep/goats) can get sufficient fodder for
Areas entire year from 100 Acres of this area?

(D) To Understand Daily Grazing Practice in the village

D.1. What is the arrangement for Daily Grazing in the village? (E.g. One person collected several herds
of different owners and took for grazing and charge for that; or individual Maldhari took its own herd for
grazing; or any other arrangements)

D.2. What was the condition of drinking water for livestock in past (before 10-15 years ago)?

D.3. What is current season water availabilities vis-a-vis livestock grazing area ?

Area Water Availability Grazing Practices | Grazing Potential
(Months & Distance) (Y/N) (L/M/H)
Summer Winter Summer | Winter | Summer | Winter

D.4. Who drives or decide the daily grazing route — you or livestock? (Alternatively, at the time of
leaving the village for grazing, how do you decide the grazing area and route?)

D.S. In the grazing areas around your village, what plant species (grass/herbs/shrub etc.) form optimum
food for different livestock types in different seasons?

Livestock Name of Plant Species (Max. 5 species)

Type Winter Summer Monsoon
Cattle
Buffalo
Sheep

Goat

D.6. Based on your experience, please tell about the daily movement of Cattle Grazing and Grazing
Utilization Zone (Need to explore in the context of different herd size):

Parameters of daily grazing Winter Summer | Monsoon
Grazing schedule (time of leaving village, grazing time,
resting time, return time)

Avg. distance covered daily

Avg. farthest distance (from village/stock post) covered
Avg. maximum width of grazing strip used by herd
Timings of watering?

D.7. Based on your experience, please tell about the daily movement of Sheep/Goat Grazing and
Grazing Utilization Zone (Need to explore in the context of different herd size):

Parameters of daily grazing Winter Summer | Monsoon
Grazing schedule (time of leaving village, grazing time,
resting time, return time)

Avg. distance covered daily
Avg. farthest distance (from village/ tock post) covered

76



Avg. maximum width of grazing strip used by herd

Timings of watering?

(E) To Understand Seasonal Grazing Pattern

E.1. Seasonal Uses (in Percentage) of different Grazing sources

Season Kharaba (including | Harvested Crop | Fallow Agriculture Land
Forest Area) Field (Padtar Kheti)

E.2. How do you cope-up with seasonal variations in grazing resources? Explain in detail, keeping two
extreme conditions in view- Good Rains and Poor Rains? (mainly the movement pattern to use different
grazing patches and water bodies etc.)

Coping Measure

Condition Cattle / Buffalo Sheep / Goat

Good Rain in the region (i.e. better grass and
agriculture resources available, initially)

Poor Rain in the region (i.e. poor grass and
agriculture resources available, initially)

E.3. According to you, what is better for sustainability of grazing resources- single-large or several-
small grazing land patches (Also consider management aspects of single or many grazing land patches)?
Explain the reason?

E.4. Describe the Livestock Grazing Practices in Agriculture Fields in your village

Crop | Irrig./ Sowing Harvesting Preferred Grazing | Wild life use
Rainfed | period period Livestock (Rank) (Crop
damage)

E.5. What are the changes you visualize on cropping pattern vis-a-vis Narmada irrigation scheme in the
context of livestock grazing in agriculture fields in your village?

(F) To understand grazing pattern of Migratory Livestock
F.1. Can you explain the GENERAL PATTERN of livestock migration in the LRK landscape? Area

of origin and destination, major route followed, approx. No. of herds passed through, Approx. no. of
animals, approx. number of days, Use of Bets etc.? (Ideally try to transfer information on a Map),

Condition Cattle Sheep/ Goat

Good Rains in Kachchh and Saurashtra

Poor rains in Kachchh and Saurashtra

F.2. Do migrant maldharis use your area as part of their migration route? If yes, which are the specific
grazing-lands most commonly used by migrant maldharis? Do you find any visible change in their
practices in recent past?
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Grazing Lands used by Type of Herds, Approx. Number of LS, Recent Changes
Migrant Livestock Place of Origin and Visiting Time

(G) To understand the resource competition between Livestock and Wildlife

G.1. Do you see any problem in grazing of livestock in the context of existing wildlife sanctuary?
Explain. Any Important Recollections?

G.2. Can you specify key grasses and other plants (like Dolri, Morad, etc.) on which Wild Asses Graze
upon and what is the Livestock grazing pattern of these key plant species?

Preferred Plant Species of Important Location, Grazing Pattern of Plant Species by
Wild Ass for grazing Seasonality, Quantity etc. Livestock (e.g. Livestock type,
(Max. 5 Species) season, quantity etc)

G.3. Can you identify key grazing areas where there is shift in grazing use pattern by livestock and wild
ass and reasons for that? (Fill in each box).

Increased Use by Wild Ass in last many years Decreased Use by Livestock in last many years

G.4. Forest Dept. is complaining that before rainfall many maldharis leave their livestock in the bets
and other good grazing areas and thus Ghudkhar and other wildlife are affected? How do you react to
this?

G.5. Suppose, Govt. is ready to handover, one third of total grazing land of the village (including village
gauchar land, revenue waste land and forest land) to the villagers to meet your grazing fodder
requirements, then which areas of your village (or Panchayat) you would like to choose for the purpose
and why?

Name or Location | Approx. | Key reasons for selecting the | Any conflict with the Forest
of the Grazing Area (in area Dept and Sanctuary
land acre)
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List of Villages Showing Different Types of Changes in Livestock Population in LRK Landscape

Annexure- 7

Taluka Village Cattle Buffalo Sheep Goat Overall
ACU

Bhachau Amliyara L-Inc M-Incr M-Incr H-Incr M-Incr
Bhachau Bhachau Incomp H-Decl H-Decl H-Decl Incomp
Bhachau Chopadava L-Inc L-Incr L-Incr L-Incr L-Incr
Bhachau Jangi L-Inc L-Incr H-Decl M-Incr H-Decl
Bhachau Motichirai L-Inc M-Incr L-Incr M-Decl L-Incr
Bhachau Nanichirai L-Decl L-Incr Incomp M-Incr M-Incr
Bhachau Shikarpur M-Decl L-Incr H-Decl L-Decl M-Decl
Bhachau Vandhiya M-Decl L-Decl H-Decl L-Incr M-Decl
Bhachau Vondh L-Inc L-Incr H-Decl H-Decl H-Decl
Dhrangadra | Jesda L-Inc L-Incr M-Decl M-Decl L-Incr
Dhrangadra | Koparni L-Inc H-Decl L-Decl L-Incr L-Incr
Dhrangadra | Kuda L-Inc L-Incr M-Decl L-Incr L-Incr
Dhrangadra | Malvan L-Inc L-Incr L-Incr L-Decl L-Incr
Dhrangadra | Naradi M-inc M-Incr L-Incr L-Incr M-Incr
Dhrangadra | Nimaknagar L-Inc L-Incr Incomp L-Incr L-Incr
Dhrangadra | Sultanpur H-Decl M-Incr L-Incr M-Decl L-Incr
Dhrangadra | Thala H-Decl L-Incr L-Incr M-Decl M-Decl
Halvad Abadpara Incomp Incomp Incomp Incomp Incomp
Halvad Ajitgadha M-Decl L-Incr M-Decl L-Incr L-Incr
Halvad Enjar M-Decl M-Incr L-Incr L-Incr L-Incr
Halvad Jogad M-Decl M-Decl Incomp M-Decl M-Decl
Halvad Khod L-Inc L-Incr L-Incr M-Decl L-Incr
Halvad Kidi L-Decl L-Incr M-Decl L-Incr L-Incr
Halvad Malaniyad L-Decl M-Decl L-Decl L-Incr L-Decl
Halvad Mangadh M-Decl M-Incr L-Incr M-Decl L-Incr
Halvad Nava Ghatila L-Inc L-Incr Incomp H-Decl L-Incr
Halvad Tikar M-Decl H-Incr M-Incr H-Decl L-Incr
Maliya Bagasara M-Decl L-Decl L-Incr L-Incr L-Decl
Maliya Bhavpar M-Decl M-Incr L-Incr L-Incr L-Incr
Maliya Chikhli H-Decl M-Decl H-Decl H-Decl H-Decl
Maliya Ghantila H-Decl L-Incr M-Decl L-Decl L-Decl
Maliya Hanjiyasar Incomp Incomp Incomp Incomp Incomp
Maliya Haripar L-Inc L-Incr L-Incr L-Incr L-Incr
Maliya Jajasar M-Decl L-Incr M-Decl M-Incr L-Incr
Maliya Kajarda L-Inc L-Incr M-Decl M-Decl L-Incr
Maliya Laxmivas M-Decl L-Incr Incomp Incomp L-Decl
Maliya Maliya L-Inc L-Incr M-Incr L-Decl L-Incr
Maliya Mandarki L-Decl L-Incr H-Decl L-Incr L-Decl
Maliya Navlakhi Incomp H-Decl H-Decl H-Decl Incomp
Maliya Varsamedi H-Decl L-Incr L-Incr L-Incr L-Decl
Maliya Vavaniya L-Inc M-Incr M-Incr L-Incr L-Incr
Maliya Venasar H-Decl M-Decl M-Decl L-Incr M-Decl
Patdi Bajana L-Inc L-Incr L-Decl L-Incr L-Incr
Patdi Degam L-Inc L-Incr L-Incr L-Incr L-Incr
Patdi Fatepur L-Decl M-Incr L-Incr L-Incr L-Incr
Patdi Khara-ghoda Incomp H-Decl Incomp H-Decl Incomp
Patdi Mithagodha L-Inc L-Incr L-Incr L-Incr L-Incr
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Taluka Village Cattle Buffalo Sheep Goat Overall
ACU

Patdi Nagvada L-Decl M-Incr H-Decl L-Incr L-Incr
Patdi Odu L-Inc M-Incr M-Decl L-Decl L-Incr
Patdi Pipli Incomp Incomp Incomp Incomp Incomp
Patdi Savlas L-Inc L-Incr L-Incr L-Incr L-Incr
Patdi Surel L-Inc M-Incr H-Decl L-Incr L-Incr
Patdi Vachchharajpur L-Inc Incomp Incomp H-Incr L-Incr
Patdi Visnagar L-Decl L-Incr M-Decl L-Incr L-Incr
Patdi Zinzuwada H-Decl L-Incr M-Decl M-Decl M-Decl
Radhanpur | Bismillaganj L-Inc M-Incr L-Incr M-Incr L-Incr
Rapar Adesar H-incr L-Incr H-Decl M-Decl M-Incr
Rapar Bambhansar L-Inc L-Incr Incomp M-Decl L-Incr
Rapar Bhimdevka M-inc L-Incr Incomp M-Decl L-Incr
Rapar Fatehgadh M-inc M-Incr H-Incr M-Decl M-Incr
Rapar Gagodar H-incr M-Incr M-Incr M-Incr H-Incr
Rapar Kanmer H-incr M-Incr M-Decl M-Incr H-Incr
Rapar Lakhagadh M-inc L-Incr M-Incr L-Incr L-Incr
Rapar Manaba L-Inc L-Incr M-Decl L-Incr L-Incr
Rapar Manjuvas L-Inc L-Incr Incomp L-Incr L-Incr
Rapar Mauvana H-Decl L-Incr H-Incr H-Decl L-Incr
Rapar Momaymora H-incr L-Incr M-Incr H-Decl M-Incr
Rapar Nanda H-Decl H-Decl H-Decl M-Decl H-Decl
Rapar Pandya No Gadh L-Inc L-Incr Incomp L-Incr L-Incr
Rapar Palansva H-incr L-Incr M-Decl M-Incr H-Incr
Rapar Sanva M-inc M-Incr H-Decl L-Incr L-Incr
Rapar Sukhpar L-Inc L-Incr L-Incr L-Incr L-Incr
Rapar Thoriari H-incr H-Incr H-Decl L-Incr H-Incr
Rapar Varnu M-inc L-Incr L-Decl M-Incr M-Incr
Rapar Vijapar M-Decl L-Decl M-Incr M-Decl L-Decl
Sami Anvarpura L-Inc M-Incr M-Incr L-Incr M-Incr
Sami Koddha L-Inc M-Incr Incomp M-Decl L-Incr
Sami Subapura H-Decl L-Decl H-Decl M-Decl H-Decl
Sami Taranagar L-Inc M-Incr L-Incr L-Incr L-Incr
santalpur Amrapur H-Decl M-Decl M-Decl L-Incr H-Decl
santalpur Charanka H-Decl L-Incr M-Decl M-Decl H-Decl
santalpur Dhokavada H-Decl L-Incr Incomp L-Incr M-Decl
santalpur Eval Incomp M-Decl L-Incr H-Decl M-Decl
santalpur Fangli H-Decl L-Decl H-Decl M-Decl H-Decl
santalpur Gadsai H-Decl M-Decl Incomp M-Decl H-Decl
santalpur Garambdi L-Inc L-Incr H-Decl L-Incr M-Decl
santalpur Jakhotra H-Decl L-Incr M-Decl H-Decl H-Decl
santalpur Madhutra M-Decl L-Incr L-Incr L-Incr L-Incr
santalpur Piparala M-Decl L-Incr M-Decl L-Incr L-Decl
santalpur Rajusara M-Decl M-Incr L-Incr L-Decl L-Incr
santalpur Rozu L-Inc L-Incr L-Incr M-Decl L-Incr
santalpur Santalpur L-Inc M-Incr M-Decl L-Decl L-Incr
santalpur Vauva H-Decl L-Incr M-Decl H-Decl H-Decl
santalpur Zazam H-Decl L-Incr M-Decl H-Decl M-Decl
Vav Boru L-Inc L-Incr H-Decl M-Decl L-Decl
Vav Chatarpura H-incr Incomp H-Incr L-Incr H-Incr
Vav Chothar Nesda H-Decl L-Incr H-Decl H-Decl M-Decl
Vav Dudosan L-Inc H-Incr H-Incr L-Incr M-Incr
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Taluka Village Cattle Buffalo Sheep Goat Overall
ACU

Vav Jaloya H-incr M-Incr Incomp M-Incr M-Incr
Vav Kareli H-Decl H-Decl H-Decl H-Decl H-Decl
Vav Kundaliya H-Decl H-Decl H-Decl H-Decl H-Decl
Vav Lodrani L-Inc M-Incr L-Incr L-Incr L-Incr
Vav Mashali H-incr H-Incr L-Incr L-Incr H-Incr
Vav Mavsari M-inc H-Incr M-Decl L-Decl M-Incr
Vav Nada bet Incomp Incomp Incomp Incomp Incomp
Vav Nalodar L-Inc L-Incr L-Incr M-Decl L-Incr
Vav Padan L-Inc M-Incr M-Decl L-Decl L-Incr
Vav Rachheda L-Decl L-Incr L-Incr L-Decl L-Incr

L-Incr = Low Increase; M-Incr = Moderate Increase; H-Incr = High Increase
L-Decl= Low Decline; M-Decl = Moderate Decline; H-Decl = High Decline

Incomp = Data incomplete in some respect
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Annexure — 8
List of Plant Species Reported from Seven Sample Villages

# Local Name of Plant Livestock | Grazing Value Score Best Use Season
Species* (0 to 10)

1 Aajiyo C,S.G 5 Monsoon & Winter

2 | Aghado C,S,G 3 Monsoon & Winter

3 Akdo S, G 8 Monsoon

4 Armni S, G 6 Monsoon

5 Aval None 0 None

6 Badelu C.,S 3 Monsoon & Winter

7 | Bakarkayo S,G,C 10 Monsoon & Winter

8 Bethi Channeri S,G,C 9 Monsoon

9 Bhainth None 0 None

10 | Bhanthia C 2 Monsoon & Winter

11 | Bhebhado S,G,C 9 Monsoon

12 | Bhooringdi S,G 3 Monsoon & Winter

13 | Bokhno S,G,C 10 Monsoon & Winter

14 | Bordi G 7 All

15 | Chabli Khad S,G,C 5 Monsoon

16 | Chakladu S,G,C 3 Monsoon

17 | Chandaliyo Zipto S,G,C 10 Monsoon

18 | Chekadiya C.G 5 Monsoon / Winter

19 | Chepdo C.S.,G 8 Monsoon

20 | Chikhaliyo Khad S,G,C 3 Monsoon

21 | Dabhado CG,S 7 Monsoon / Winter

22 | Daniya C 6 Monsoon

23 | Desi Baval G 10 All

24 | Dhamarhi G 4 Monsoon / Winter

25 | Dharudi (Dharu) S,G,C 8 (Sheep); 4 (Cattle) Monsoon / Winter

26 | Dhoondhi S, G 5 Monsoon / Winter

27 | Dhraman C.G 8 Monsoon

28 | Dhrant S,G,C 10 Monsoon / Winter

29 | Dhudh C 5 Monsoon / Winter

30 | Dilli S,G,C 2 Winter

31 | Dilo C 5 Winter

32 | Doleri C,G,S 4 Monsoon

33 | Doodhari (Dudheli) S,G,C 9 All

34 | Dungro G 4 Monsoon

35 | Fudeli C 3 Summer
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# Local Name of Plant Livestock | Grazing Value Score Best Use Season
Species* (0 to 10)

36 | Gaderi/ Gadeli C.S 3 All

37 | Gando Baval S,.G 4 Monsoon / Winter

38 | Gangeti S, G 6 Monsoon / Winter

39 | Gathiya Khad C,S 5 Monsoon

40 | Ghavaliyo Khad CS 5 Monsoon

41 | Golivar C,S 2 Monsoon

42 | Gugal G 5 Monsoon

43 | Gundi G 9 Monsoon

44 | Hensaro Khad C,S 4 Monsoon

45 | Ikad C,G 1 Winter

46 | Ipomea pestigris S.G 1 Monsoon

47 | Jadsatlo S,G,C 3 Monsoon/Winter

48 | Javasiyo G 1 All

49 | Jinjavo CS 10 Monsoon/Winter

50 | Kalal S,G,C 7 Monsoon

51 | Kantari S,G,C 7 Monsoon

52 | Kantaro None 0 None

53 | Karkoshu C.G 5 Monsoon/Winter

54 | Kerda G 1 Monsoon/Winter

55 | Khari Jar / Piludi S.G 6 Summer/ Monsoon

56 | Khariya C.G 3 Monsoon/Winter

57 | Khijado/ Khijadi S, G 6 Monsoon

58 | Kutilo S,.G 6 Monsoon/Winter

59 | Lakharni C 2 Monsoon

60 | Lampadi S,G,C 2 Winter

61 | Lamp C 6 All

62 | Lano C,S 10 Monsoon/Winter

63 | Lapdu C,S 10 Monsoon/Winter

64 | Magmathi C,S,G 7 Monsoon/Summer

65 | Makod C.S.G 6 Monsoon/Winter

66 | Mamecho S,G,C 7 Monsoon

67 | Manshu Khad C.G 8 Monsoon

68 | Maro C 3 Monsoon

69 | Mithi Piludi S.G 2 Monsoon/Summer

70 | Morad C,G,S 6 Monsoon/Winter

71 | Moth C.S 3 Monsoon

72 | Moto Lamp C 5 Winter
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# Local Name of Plant Livestock | Grazing Value Score Best Use Season
Species* (0 to 10)

73 | Naro S,G,C 5 Monsoon

74 | Pandadiyo Khad S,G,C 4 Monsoon

75 | Pedi G 4 Monsoon

76 | Pedu S,G,C 2 Monsoon

77 | Phang S, G 10 Monsoon

78 | Phaseolus sp S,G,C 7 Monsoon

79 | Rahodu (Rahodi) S,G,C 5 All

80 | Rishamdi / Lajjamani S,G,C 6 Monsoon

81 | Samelu C.S 4 Monsoon / Winter

82 | Samo C.G 7 Monsoon

83 | Saneri S,G,C 6 Monsoon

84 | Sangetara C,S,G 1 Monsoon

85 | Satliyo Khad C,S 9 Monsoon

86 | Satlo S,G,C 5 Monsoon

87 | Sevdi C 2 Monsoon

88 | Shemuli C 2 Monsoon / Winter

89 | Sonval / Sonila S,G,C 10 Monsoon / Winter

90 | Sukhad Vel C 3 Monsoon

91 | Tainiya S 5 Monsoon / Winter

92 | Tal Baval G 10 All

93 | Talkatho C,G,S 4 Monsoon / Winter

94 | Theglo S,G 8 Monsoon

95 | Tildiyo Zipto G,S 5 Monsoon/Winter

96 | Under Kanni S,G,C 5 Monsoon/Winter

97 | Untmorad C.G 1 Winter

98 | Vekervo S,G,C 6 Monsoon

99 | Vekro S,G,C 4 Monsoon/Winter

100 | Zar S, G 1 All

101 | Zhinjro S, G 5 Monsoon/Winter

102 | Zipto S, G 6 Monsoon/Winter

* Livestock Specie: C = Cattle/ Buffalo; S = Sheep; G = Goat
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Annexure - 9
Calendar of Salt Production Process in LRK

Activity Days
September / October

Well Digging for brine 3
1. No scientific method used for site selection, resulting in high exposure of risk to failure of wells

2. Decline in the availability of brine increases production costs and necessitates fresh site selection

every alternate year.

Construction of Channels 2
Soil Loosening Process 8
Preparation of reservoir-cum-condenser (Gamdu) 10
Number of condenser varies depending on the density of brine, and about 8-10 gamdus are made

for a site of 10 acres

Construction of Crystallizers (Pattas) 10
1. Salt pans with similar bunds prepared near the network of gamdus.

2. Channel is laid to connect the network of pump, gamdu and paatas

Compacting the Paatas (Pagali)

Small quantity of brine is let into the pattas and the bed is trampled upon with bare feet to make it

hard

Putting Zipta grass on bunds 5
Filling of Condenser (gamdu) 10
1. Pumped brine is led by gravity through channels to gamdus.

2. Pump sets are run for 24 hours for almost a month.

3. Brine from the gamdus is later fed into the saltpans

4. This process requires close monitoring

Putting Zipta grass in the crystallizer

Is done to keep the water free from dust and develop initial crystal

Removal of Grass 4
October / March

Dantari operation (wooden rake) and salt formation 90
When salt is under formation, a wooden rake is run through it every alternate day, and is

smoothened by pavdi to prevent the conglomeration of salt crystals

Removal of water from the crystallizer after salt production 2
Drying of Salt 3
Heaping of Salt 8
Loading of Salt 10

Source: SAVE (2005)
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