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Abstract

The Asian Waterbird Census (AWC), established in 1987, is one of the longest-running
citizen science initiatives in India. Porbandar District has unique low-lying floodplain
areas, locally known as “ghed”, which become inundated with rain and flood waters
during the monsoon, creating temporary wetlands used by waterbirds in the region. The
ghed-facilitated inundation is also important for protecting several villagers from the
devastating effects of flash floods during heavy rains. Twenty-three of Porandart’s
wetlands were monitored in January each year from 2015-2021 inclusive, as a part
of the AWC (following recommended count schedules and procedures), to assess
their importance for waterbirds. A total of 101 counts were made across the 23 sites
during the study, repeatedly covering an area of 20,192 ha. Seven wetlands supported
> 20,000 waterbirds and two wetlands supported > 100,000 waterbirds at least once.
Over 100,000 waterbirds were counted at the Mokarsagar Wetland Complex on five
occasions. The highest annual total recorded for all wetlands combined was of 496,620
birds in 2016, and the highest number of species observed was 134 in 2020. Thirty-six
species exceeded 1% of the total population (a criterion for designating sites for
protection under the Ramsar Convention) at one or multiple sites. Mokarsagar alone
supported 32 of these species, with Javar and Mendha Creck each receiving
internationally important numbers of 11 species. Five species listed as globally
threatened by the International Union for the Conservation of Nature (four classed as
Vulnerable; one as Endangered) and a further 11 Near Threatened species were
recorded at the Porbandar wetlands. Seventeen wetlands qualified for recognition on the
basis that they exceeded at least one of the criteria used to identify sites of regional or
international importance. Of the 23 wetlands surveyed, 12 faced one or multiple threats.

Key words: biodiversity, census, Important Bird Area (IBA), Key Biodiversity Area
(KBA), Mokarsagar, Ramsar, waterbirds.
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Between the Arctic and Indian Oceans, the
Central Asian Flyway (CAF) occupies a vast
continental region of Eurasia. Within the
Central Asian Flyway, at least 182 species of
waterbirds (including 29 classed as globally
threatened and near-threatened by the
International Union for the Conservation
of Nature; IUCN 2021) breed, migrate or
spend the non-breeding (winter) season in
India (Mundkur 2013). Birds from flyways
other than the CAF also migrate to India. At
least 370 species of migratory birds from
three flyways are known to visit the Indian
subcontinent, of which 310 use wetlands
as their primary habitat, the rest being
land-based birds that live in dispersed
terrestrial areas (MoEFCC 2018). There is
¢. 150,174 km?2 of wetland habitat in the
country (6.9% of the total geographical
area), with Gujarat’s wetlands covering
¢. 34,350 km?2, which is 17.6% of the state’s
geographical area and ¢ 22.9% of the area
of wetlands in India. Around a quarter of
India’s wetlands occur in Gujarat, the largest
share of any individual state (Singh 2013).
Even though the role of wetlands is well
recognised globally, there is increasing
pressure on wetland habitats. These are of
vital importance to humans and wildlife, in
protecting and maintaining surface water
flow during dry periods and ameliorating
the effects of climate change, yet freshwater
ecosystems are in rapid decline (WWF
2020). Waterbirds are dependent on water
and water-related resources, and are
vulnerable to changes in water levels,
quality and flow rates, which affect the
vegetation and substrate conditions of
their environments (Nolet ¢z a/. 2016; SolB
2020; Essian ez al. 2022). Whilst predation
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(including hunting by man), disturbance
and disease can have serious impacts on
waterbird populations, habitat destruction,
modification/encroachment and degradation
are the major concerns for birds staging or
overwintering at wetland sites (Urfi 2015).
Most avian species occurring in India,
including its waterbirds (both resident and
migratory), have seen long-term declines,
and this is particularly evident in the
migratory shorebirds, gulls and terns,
although national counts indicate that trends
for wildfowl (ducks and geese) and other
resident waterbirds (eg. swamphens, coots,
and storks) have also decreased since
the start of the 21st century (SolB 2020).
Resident waterbirds appear to have suffered
especially, with significant decreases in
numbers over the last five years, a disturbing
pattern that necessitates immediate action to
halt and reverse the decline (SoIB 2020).
The Ramsar
intergovernmental treaty that provides the

Convention is  the

framework for the conservation and wise use
of wetlands and their resources, and waterbird
counts ate one of the main measures used to
identify wetlands of international importance
that qualify for protection as Ramsar Sites
(Scott 1980; Matthews 1993; Ramsar 2014;
Stroud ¢t al. 2022a,b). India, which became
party to the Ramsar Convention in 1982, so
far has listed 75 wetlands under the treaty
(Ministry of Environment, Forestry and
Climate Change (MoEFCC) 2022). The
number of waterbirds visiting a wetland not
only provides a measure of its importance for
particular species but gives a strong indication
of the site’s ecological significance, and
identification of internationally important
wetlands has benefited greatly from long-term
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waterbird count records (Li ef al. 2009). The
Asian Waterbird Census (AWC), established
1987 to monitor waterbirds in the Indian
subcontinent (and through this to inform
governments and the general public about
waterbird numbers, distribution and trends)
is a particularly valuable resource used
to identify sites that meet the Ramsar
Convention’s criteria (Verma & Nawab
2021). It grew rapidly, and the AWC now
extends from Afghanistan eastwards to
Japan, southeast Asia and Australasia. The
count network thus encompasses the entire
East Asian-Australasian Flyway and also a
large part of the Central Asian Flyway
followed by migratory waterbirds.

The AWC data have been used not only to
aid policymaking and conservation efforts
internationally but to advise and shape
several national programmes, including the
National Action Plan for Aquatic Ecosystem
Conservation, the National Biodiversity
Action Plan, and the National Action Plan
for Migratory Birds and their Habitats in the
Central Asian Flyway (SolB 2020). Waterbird
and wetland monitoring on a large scale
therefore is important for environmental
planning and management decisions, yet
many wetland studies are based on a
single/flagship species and are undertaken in
protected areas or wetlands that have already
been identified. Waterbird monitoring
conducted outside of protected areas can
help to form strategic management regimes
for wetlands at a landscape level (Kumar
2019). For instance, although the population
dynamics of shorebirds using sites along the
east coast of India (including at Point
Calimere, Lake Pichavaram, Lake Chilika
and Lake Pulicat) is well understood (eg.
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Balachandran 20006), there is a lack of long-
term studies on shorebird populations from
the west coast of India, despite invertebrates
(the shorebirds’ main food source) being
even more abundant in this area (Aarif
2015). India’s 29 wetlands of ornithological
significance have been listed as being
important staging sites for migratory
waterbirds, where the birds congregate
during autumn and spring, In this list of
29 wetlands, only two sites — the Khijadiya
Bird Sanctuary and the Nal Sarovar Bird
Sanctuary — are from Gujarat, despite there
being many more sites in the state ideal for
staging and wintering waterbirds, such as the
wetlands of Porbandar (MoEFCC 2018).
Although the Porbandar wetlands of
western India are well-known for the
diversity and density of waterbirds using
these sites, there has been no long-term
waterbird monitoring undertaken in the
region prior to our study. Moreover, most of
the wetland sites included in this paper are not
protected through national or international
legislation. We therefore counted waterbirds
in the area as part of the AWC programme,
and related the results to global criteria
used to identify wetlands of international
importance (e.g. by their supporting = 1% of
a waterbird population, or through = 20,000
waterbirds occurring at the site), with the
aim of describing Porbandat’s key wetlands
and highlighting their need for protection

under national or international legislation.

Methods

Study area

Porbandar, one of the 33 districts of Gujarat
State, is located on the Kathiawar Peninsula
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in western India (MWCC 2015). The district
has unique low-lying floodplain areas, locally
known as “ghed”, which become inundated
with rain and river water during the monsoon
and provide temporary storage of the flood
water, protecting villages downstream from
the devastating effects of flash floods during
heavy rainfall. To the north lies Barda ghed,
which acts as a floodplain of the Rivers
Sorthi, Vartu, Kalindti and Kamand. Further
south, Sorthi ghed acts as a floodplain of the
Rivers Minsar, Bhadar and Ozat in an east-
west direction. Wetlands are scattered in both
of these ghed areas (Vargiya 2017).

There are 226 wetlands in Porbandar
(including 95 small wetlands < 2.25 ha in
size), extending over 22,199 ha. Porbandar’s
inland wetlands include reservoirs/barrages,
tanks/ponds, riverine wetlands and salt pans,
whilst creeks, beaches, intertidal mudflats

and mangroves are the main coastal wetland
habitats in the region. Inland wetlands
account for 27.3% and coastal wetlands
72.7% of the total wetland area (Space
Applications Centre 2010). Twenty-three
wetlands of various habitat types (namely:
reservoirs, tidal mudflats, estuaties, freshwater
lakes, brackish/saline lakes, village tanks/
ponds, mangroves, lagoons and sandy
beaches) were included in the present study
(Fig. 1, Table 1). Sites were selected so that a
range of habitat types, and wetland sizes

(area in ha) were assessed.

Waterbird monitoring

The Asian Waterbird Census (AWC) takes
place in January each year, and the numbers
of waterbirds present at the 23 wetlands
included in our study were recorded as a
part of the AWC from 2015-2021 inclusive.
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Figure 1. Map showing the location of the 23 wetlands in Porbandar, Gujarat, India, reviewed in this

analysis.
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Larger wetlands such as Mokarsagar and
Mendha Creck were divided into smaller
blocks, which were counted simultaneously.
Counts were made in accordance with
Wetlands International’s standard counting
techniques (Ze. ground count, roost count,
and block counts (Wetlands International
2018), during the count period scheduled
for the AWC each year (mostly during the
second and third weeks of January
(Wetlands International South Asia 2020).
Observers focussed on the waterbirds and
other wetland-dependent bird species listed
on Wetlands International South Asia’s
standard site count form, and the flock size
for each species was recorded on the forms
on-site during the surveys. Participants gave
an assessment of each wetland, following
Wetlands International South Asia guidelines.
Potential threats to the wetlands observed
during the surveys were also recorded for
each site, in accordance with the guidelines.
These included pollution (by domestic
sewage, solid waste, industrial waste, oil
pollution, pesticides or fertilisers), agriculture
along the drying margins of the wetland,
human crematoria adjacent to wetlands,
dam/barrage construction, eutrophication/
algal blooms of surface water, cutting/
clearance of aquatic vegetation, excessive
growth of aquatic vegetation, partial
reclamation of the wetland, complete
reclamation of the wetland, residential
& commercial development encroaching
on the wetland, mining (sand, soil),
sedimentation, excessive tourism/recreation
(large number of tourists, disturbing birds,
leaving garbage, playing loud music, ef),
hunting, and the presence of domestic dogs.
In addition to being passed to the AWC
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coordinators, the bird counts were uploaded
to eBird India (eBird 2021).

Observations were made by teams of 4-5
volunteer counters with varying levels of
experience in counting and identifying
birds. In each team there was at least one
experienced counter who would count
and identify the waterbirds using 10X
binoculars and/or a 20X—60X spotting
scope, accompanied by participants who
would record the counts on the AWC site
count form. Participants were also
accompanied by at least one of the authors
as an experienced counter on each of the
count surveys, and the teams undertook the
AWCs at the same sites every year. Large
flocks of waterbirds such as ducks, waders,
cranes, gulls and flamingos were counted
meticulously; if required, the count would
be repeated, and an average of both counts
was taken. All 101 census counts recorded
during 2015-2021 inclusive were compiled
and then analysed using Excel spreadsheets.
Sites were sometimes omitted if their
wetlands were dry, following a lack of
rain. The Waterbird Population Estimates
electronic database (5th Edition; Wetlands
International 2012) was used to assess a 1%
biogeographic population. IUCNs latest red
list was used for globally threatened
categories of all species recorded (IUCN
2021). Long-term status, current status, level
of conservation concern, and migratory
status were accessed from the State of India’s

Birds (SoIB 2020).

Results

The 23 wetlands surveyed annually from
2015-2021, covered an area of 20,192 ha, of

which 12 (52%) were seen to have one or
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multiple threats, and for a further seven
(30%) there was agricultural activity around
the wetland (Table 1). A total of 141 species
were recorded from 214 species listed on
Wetlands International South Asia’s standard
site count form (Supporting Materials Table
S1). The total count of the waterbirds and
other wetland-associated species recorded
across the 23 sites ranged from 208,150 (in
2015) to 496,620 (in 2016), with a mean
(£ s.d.) count of 351,750 £ 130,370 over the
study period (Table 2). At least 20,000
waterbirds and other wetland-associated
species (eg. kingfishers, swallows) were
counted at Amipur, Shubhashnagar and
Kuchhadi on a single occasion; twice at
Bardasagar and Mokarsagar; and at Javar
and Chhaya three times. The Mendha
Creek wetland supported between 20,000
and 100,000 waterbirds in six of the
7 years of the study (mean £ s.d. count =
46,490 £ 17,361 for 2015-2020), plus one
occasion (in 2021) when > 100,000 (206,478
birds) were counted. Highest numbers
were recorded at the Mokarsagar wetland
complex, which supported 52,680-319,675
waterbirds during the study, and = 100,000
waterbirds were recorded on five occasions
(mean * s.d. = 231,980 * 118,284 for these
five years; Table 2). The number of different
species identified at the 23 wetlands ranged
from in 103 in 2015 to 134 in 2020 (Table 2).

Waterbirds

The 141 species identified during the study
included 119 waterbirds: 17 species of
ducks/geese, 2 flamingos, 2 grebes, 3 cranes,
41 waders, 10 rails & crakes, 16 gulls & terns
(8 each), 2 pelicans, 1 skimmer, 5 storks,
4 cormorants/darter, and 16 species of
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bitterns, egrets, herons, ibises and spoonbill
combined (Supporting Materials Table S1).
Among these waterbirds, numbers of the
Demoiselle Crane Anthropoides virgo at the
Mokarsagar wetland exceeded the total
global population estimate of 170,000—
220,000 individuals (BirdLife International
2022) when 259,950 birds were counted
there in 2019 (the mean count of
Demoiselle Crane at Mokarsagar was 88,374
+ 88,205 during 2015-2021), whilst half of
the total flyway population of Eurasian
Wigeon Mareca penelope (1% = 2,500 birds)
was recorded at Amipur (3,235 counted) and
at Mendha Creek (120,100 counted) in 2021.
Other notable counts revealed that 36% of
the flyway population of Common Crane
Grrus grus was recorded at Mokarsagar wetland
in 2020, where 17% of the flyway population
of Lesser Flamingo Phoeniconaias minor and
11% of the flyway population of Greater
Flamingo Phoenicopterus roseus were also
recorded during 2017 and 2016, respectively.
In addition to these, Eurasian Coot [ulica
atra, Barn Swallow Hirundo rustica, Northern
Pintail Anas acuta, Green-winged Teal Anas
crecca and Gadwall Mareca strepera comprised
the 10 most abundant species counted at the
Porbandar wetlands, providing the highest
numbers of birds counted across the sites
(Supporting Materials Table S1).
Designation of wetlands of international
importance under the Ramsar Convention,
and as Key Biodiversity Areas (KBA; IUCN
2016), is based on 1% of the total
population of a waterbird species occurring
at a particular site. A total of 36 species
exceeded the 1% criterion at one or multiple
sites (Table 3). Five species classed as
globally threatened by the International
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Union for Conservation of Nature (four
classed as Vulnerable — Common Pochard
Aythya ferina, Greater Spotted Eagle Clanga
clanga, River Tern Sterna anrantia and
Sarus Crane Antigone antigone, and one as
Endangered — Indian Skimmer Rynchops
albicollis; ITUCN 2021) and a further 11 Near
Threatened species were recorded during
the surveys. Out of 20 species shortlisted
for single species action plan (SSAP) at the
all-India national level (MoEFCC 2018), 10
were recorded at the 23 sites included in the
study (Table 3).

Of the 23 wetlands included in our study,
14 were found to receive = 1% of the flyway
population (Table 4). Moreover, 17 met the
criteria required for designating sites of
regional or international importance: 16 by
fulfilling at least one of the criteria listed
under the Ramsar Convention, and all 17
qualified as Key Biodiversity Areas (previously
known as Important Bird and Biodiversity
Areas) for the region (Table 5).

Trends in the number of birds recorded
for the different taxonomic groups varied
over the study period (Fig. 2). The relatively
low numbers of gulls, pelicans and terns
appear to be more or less stable over the
years, whereas there was a marked rise in
the number of ducks and coots in 2019—
2021, particularly for Eurasian Wigeon
which increased 13-fold from 9,300 in
2020 to 124,060 in 2021 (Table 3). Counts
of migratory cranes doubled during
2019-2020, but in 2021 returned to earlier
(2015-2018) levels (Fig. 2).

Discussion

The study provided crucial information for
determining the number of waterbirds
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wintering in the Porbandar district, especially
for species such as ducks, waders, pelicans,
storks and cormorants for which count
data were previously inadequate or did not
exist. The huge congregations of cranes,
flamingos and gulls recorded confirmed
previous accounts. The Porbandar wetlands
and surrounding agricultural areas provide
the most crucial wintering sites for
Demoiselle Crane in entire Asia. Numbers
of Demoiselle Crane exceeded the 1%
population threshold (1,000 birds) on 39 of
the 101 occasions they were counted at
the different sites. The mean number of
Demoiselle Crane counted at Mokarsagar
was 88,374 during 2015-2021 inclusive.
Following the 2021 census, counts from
477 wetlands covered by the AWC across
India were uploaded by participants and
AWC state coordinators, with some notable
exceptions such as Lake Chilika (in Odisha)
and Point Calimere (in Tamil Nadu). A total
of 168 waterbird species were recorded at
these 477 sites from across India’s wetlands
during AWC 2021 and, although data were
missing for some sites, all those with
= 20,000 (#z = 5) and = 100,000 (z» = 2)
waterbirds on eBird India were from
Gujarat. Moreover, out of five sites
supporting = 20,000 waterbirds, four were
from Porbandar and the fifth was Mulvel
Wetland Complex, near Dwarka, Gujarat.
Likewise, of the two sites supporting
> 100,000 waterbirds, one was Mendha
Creek (in our study area) whilst the other
was at Nalsarovar, also in Gujarat (eBird
2021). Earlier observations have indicated
that wetlands in other parts of Gujarat are
also extremely important for waterbirds; a
total of 414 Gujarat wetlands were covered
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Table 4. Sites in Porbandar where = 1% of the flyway population was recorded, for at least

one of 36 waterbird species where this criterion was met during the study. Scientific names

for the species are given in Supporting Materials Table S1.

Survey sites Waterbird species meeting the 1% criterion Total no.
of species
Mokarsagar Knob-billed Duck, Garganey, Northern Shoveler, Gadwall, 32
Eurasian Wigeon, Indian Spot-billed Duck, Northern Pintail,
Green-winged Teal, Common Pochard, Greater Flamingo,
Lesser Flamingo, Demoiselle Crane, Common Crane,
Black-winged Stilt, Lesser Sand-Plover, Black-tailed Godwit,
Ruff, Little Stint, Common Redshank, Brown-headed Gull,
River Tern, Painted Stork, Little Cormorant, Indian Cormorant,
Great White Pelican, Dalmatian Pelican, Great Egret, Western
Reef-Heron, Glossy Ibis, Black-headed Ibis, Red-naped Ibis,
Eurasian Spoonbill
Javar Greater Flamingo, Lesser Flamingo, Demoiselle Crane, 11
Yellow-wattled Lapwing, Greater Sand-Plover, Slender-billed
Gull, Brown-headed Gull, Painted Stork, Great Egret, Western
Reef-Heron, Black-headed Ibis
Mendha Creeck  Gadwall, Eurasian Wigeon, Green-winged Teal, Common 11
Pochard, Greater Flamingo, Lesser Flamingo, Eurasian Coot,
Demoiselle Crane, Black-tailed Godwit, Brown-headed Gull,
Great White Pelican
Bardasagar Gadwall, Eurasian Wigeon, Demoiselle Crane, Common Crane, 6
Great White Pelican, Dalmatian Pelican
Amipur Eurasian Wigeon, Green-winged Teal, Demoiselle Crane, 5
Great White Pelican, Eurasian Spoonbill
Subhashnagar  Lesser Flamingo, Demoiselle Crane, Brown-headed Gull, 5
Painted Stork, Western Reef-Heron
Kuchhadi Gadwall, Lesser Flamingo, Demoiselle Crane, Great White 5
Pelican, Dalmatian Pelican
Bhadarbara Demoiselle Crane 1
Chhaya Lesser Flamingo 1
Fodara Red-naped Ibis 1
Lamba Demoiselle Crane 1
Navibandar Demoiselle Crane 1
Ranasar Red-naped Ibis 1
Visavada Demoiselle Crane 1
© Wildfowl & Wetlands Trust Wildfow! (2022) 72: 132-151
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Table 5. Wetlands in Porbandar that meet criteria for identifying sites of international

importance for conservation, on global and regional scales.

Wetland Ramsar KBA
Criterion Criterion Criterion Global Regional
2 5 6 criteria IBA criteria

Al A4 Bla B3a B3b

Amipur Y Y Y Y Y Y Y Y
Bardasagar Y Y Y Y Y Y Y Y
Bhadarbara Y Y Y Y Y Y
Chhaya Y Y Y Y Y Y Y Y
Fodara Y Y Y Y
Jannat beach Y

Javar Y Y Y Y Y Y Y Y
Subhashnagar Y Y Y Y Y Y Y Y
Khambhala Y Y Y

Kuchhadi Y Y Y Y Y Y Y Y
Lamba Y Y Y
Mendha Creek Y Y Y Y Y Y Y Y
Mokarsagar Y Y Y Y Y Y Y Y
Navibandar Y Y Y
Porbandar Bird Sanctuary Y Y Y

Ranasar Y Y
Visavada Y Y Y Y Y

Y = site supports the criterion described below.

Ramsar (Ramsar 2014) criteria: Criterion 2 = site supports Vulnerable, Endangered, or Critically
Endangered species; Criterion 5 = regularly supports = 20,000 waterbirds; Criterion 6 = regularly
supports = 1% of the individuals in a population of one species.

Key Biodiversity Area (BirdLife International 2021a)

Global criteria: Criterion A1 = 2 15 individuals of Endangered species with a global population of
> 1,500 individuals, or 30 individuals of a species classified as Vulnerable; Criterion A4 = the site is
known to hold congregations of = 1% of the global population of one or more species on a regular
basis. (Based on a global population of 230,000-261,000 for the Demoiselle Crane and 2,220,000—
3,240,000 for the Lesser Flamingo.)

Regional IBA criteria: Bla = the site regularly holds at least 30 individuals of non-passerine Near
Threatened species; B3a = the site is known to hold, on a regular basis, 2 1% of a biogeographic
population of a congregatory waterbird; B3b = the site is known to hold, on a regular basis, = 20,000
waterbirds.
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Figure 2. Numbers of birds counted for the most abundant families observed at the Porbandar

wetlands, for each census during the study period.

by the AWC during 2006-2015, which is the
highest number of sites covered by the
census in an Indian state, followed by 286
in Maharashtra and 168 in Kerala. The
wetlands of Gujarat also supported waterbird
species of high conservation significance
during AWC 2006-2015. Gujarat was the
only state where near-threatened and
threatened species such as the Dalmatian
Pelican Pelecanus crispus and Sarus Crane were
reported each year, with the Woolly-necked
Stork Ciconia episcopus recorded annually
from Gujarat and Kerala, and Common
Pochard from Gujarat and Odisha each year
(Wetlands International South Asia 2020).
The Mokarsagar Wetland Complex, which
extends over an area of > 10,000 ha is the

©Wildfowl & Wetlands Trust

largest of the wetlands in Porbandar district,
and perhaps the second largest in the state
after Nalsarovar (Rahmani e# a/. 2016). The
Mokarsagar wetland alone supported = 1%
of the biogeographic population of 32
species and also qualifies under other global
criteria as a wetland of international
importance. In 2014, 192,053 waterbirds
were recorded at Mokarsagar, and the
wetland is one of the most important
roosting places for cranes on the Central
Asian Flyway. An earlier study found
> 70,000 Demoiselle Cranes and > 20,000
Common Cranes roosting at the site
in 2016, meeting the criteria for the
designation under Ramsar Convention
(Jethva ez al. 2017). A Memorandum of
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Understanding (MoU) was signed in 2015
between the Gujarat Forest Department and
GIZ Germany, with the aim of developing a
management plan, preparing documents
(including an information sheet) for Ramsar
Site designation and capacity building
(Comptroller and Auditor General of India
2015). Although, Mokarsagar has not yet
been listed for protection as a Ramsar
Site by the government of India, it was
declared an Important Bird and Biodiversity
Area (now known as a Key Biodiversity
Area) in March 2017 (BirdLife International
2021b).

Numbers of Slender-billed Gulls (1% of
the W/SW/S Asia breeding population =
1,500 birds) have been declining nationally
since 2008 (Mundkur ¢ al. 2017), so the
count of 3,000 recorded at the Javar wetland
in Porbandar (in 2019) is very important for
the region. The highest total reported for
India during recent AWCs is of 13,883 birds
counted in 2009 and only three wetlands
(the Charakhla Salt Pans in Gujarat, Lakhota
Lake in Gujarat and Point Calimere in
Tamil Nadu, which supported > 1% of the
population during the 2006-2015 AWCs;
Wetlands International South Asia 2020) are
protected for the species. The Charakhla
Salt Pans at Dwarka and the Great Rann in
Kutch, both in Gujarat, are the only known
breeding sites for Slender-billed Gulls in the
whole of Asia. Previously, 2,000 birds were
recorded in Flamingo City, Kutch in 1992,
and 5,000 birds were reported from the
Jakhau Salt Pans, Kutch in 1992 (Li &
Mundkur 2006; Parasharya ez al. 2000), but
these sites failed to meet the 1% population
criterion during the 2006-2015 AWCs
(Wetlands International South Asia 2020).

©Wildfowl & Wetlands Trust

The Lesser Flamingo, an itinerant neat-
threatened species which depends on a
network of wetlands to respond to changes
in local environmental conditions by
moving between them (Childress e# a/. 2008),
also nests in Gujarat and stays in Porbandar
till the monsoon season starts. Along with
Mokarsagar and Mendha Creek, Chhaya and
Javar are important sites in Porbandar for
the species, with the Chhaya wetland
additionally being a crucial courtship site
for Lesser Flamingos (Vargiya & Joshi
2016).

Out of 23 wetlands surveyed under the
present study, only three wetlands — the
Porbandar Bird Sanctuary, and the Fodara
and Khambhala irrigation dams of the
Barda Wildlife Sanctuary — have legal status
as wildlife sanctuaries. Whilst protected
areas can readily be managed for the benefit
of wildlife, opportunities for conservation
activities at wetlands outside of the
protected area network are much more
limited. At these sites, managers must find
a balance between meeting the needs of
local wetland-dependent communities and
protecting waterbird habitats. Many of
India’s wetlands are eligible for protection as
Ramsar Sites, and the number currently
listed is insufficient for our wetland-rich
country (Kumar 2019). Wetlands essential
to waterbirds, which support = 100,000
individuals, deserve special conservation
consideration irrespective of whether they
are protected or unprotected (Wetlands
International South Asia 2020).

Conclusion

The wetlands covered under the present

study support 141 species of waterbirds and
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wetland-associated species. Mendha Creeck
and Mokarsagar supported = 100,000
while Amipur, Shubhashnagar, Kuchhadi,
Javar and Chhaya
supported > 20,000 waterbirds. A total
of 36 species exceeded the 1% of the

Bardasagar, each

population estimate for the Central Asian
Flyway at one or multiple sites, and 14 of the
23 sites included in the study received 1% of
the population for one or several species.
These wetlands have been proven equally
important as a floodplains or flood regulators
for humans (Vargiya 2017). The diverse
wetland types and agricultural practices
makes them a favourite wintering grounds
for many migratory species. As the
geographic area covered by most of the
Porbandar wetlands are unprotected, there
is a need to designate these sites for
protection under India’s latest wetland
conservation legislation, so that they continue
to provide important habitat for waterbirds
and other species into the future. In particular,
the Mokarsagar and Mendha Creek wetlands
should be listed as Ramsar Sites, and as

Community or Conservation Reserves.

Acknowledgements

The first author received a doctoral
fellowship under the Rajiv Gandhi National
Fellowship Programme of the University
Grants Commission, India. We are indebted
to Shri Shyamal Tikadar, IFS, PCCF
(Wildlife); Shri S.J. Pandit, IFS, CF (Wildlife
Crime); Shri Uday Vora, IFS (Retd.),
Member, National Wetland Authority, Lalit
Parmar, IFS (Retd.); and to Shri Dipak
Pandya, GFS, DFO (Porbandar Forest
Division. We are also thankful to the
volunteers who participated at least once

©Wildfowl & Wetlands Trust

in the AWC over the years, in alphabetical
order: Aditya Gajjar, Ashraf Ali, Bhaskar
Thankey, Chirag Solanki, Chirag Tank,
Dipak Patel, Dr. Harsha Hinglajiya, Dr.
Virag Vyas, Dr. Kamlesh Mehta, IG
Rajesh Makwana, Illa Vora, Jaydeep
Kantbamna, Jaypalsinh Jadeja, Kamlesh
Kotecha, Karan Karavadra, Kaushik
Goswami, Kishor Odedara, Kuldeep
Joshi, Mahendra Modi, Narendra Modha,
Nayan Thanki, Nisarg Chaudhary, Nitin
Makvana, Paresh Pitroda, Shrey Sadrani,
Sunil Zungiwala, Vikrantsinh Rana and
Vivek Bhatt. We extend our profound
to Dr. Taej Mundkur,
Programme Manager (Flyways) for Wetlands

indebtedness

International (who also provided valuable
suggestions for this manuscript); Mr. Ritesh
Kumar (Director, Wetlands International
South Asia); Mr. Dhruv Verma, (Wetlands
South Asia); Dr. P
Sathiyaselvam (Bombay Natural History
Society), the AWC national coordinator for
India; and the late Dr. B.M. Parasharya, the
AWC coordinator for Gujarat State. We also
thank Prof. Christopher Spray and Prof.
Anthony Fox for

International

their constructive

comments on an earlier draft of this paper.

References

Aarif, K.M. 2015. Ecology and foraging
behaviour of some migrant shorebirds in the
Kadalundi-Vallikkunnu Community Reserve,
west coast of India. Ph.D thesis, Kannur
University, Kannur, India.

Balachandran, S. 2006. The decline in wader
populations along the east coast of India
with special reference to Point Calimere,
south-east India. /# G.C. Boere, C.A.
Galbraith & D.A. Stroud (eds.), Waterbirds

Wildfowl (2022) 72: 132-151



Wetlands of international importance in western India 149

Around the World, pp. 296-301. The Stationery
Office, Edinburgh, UK.

BirdLife International. 2021a. Guidelines for the
Application of the IBA Criteria (Final Version,
July 2020). BirdLife International, Cambridge,
UK. Available at http://datazone.birdlife.org/
userfiles /images/Guidelines%020for%20the
%20application”200f%20the%20IBA%20
criteria_final%20approved%20version_July
2020.pdf (last accessed 10 May 2021).

BirdLife International. 2021b. Zmportant Bird
Areas Factsheet: Gosabara (Mokarsar) Wetland
Complex. BirdLife International, Cambridge,
UK. Available at http://datazone.birdlife.org/
site/factsheet/gosabara-(mokarsar)-wetland-
complex-iba-india (last accessed 10 May
2021).

BirdLife International. 2022. /UCN Red List
Jfor Birds. BirdLife International, Cambridge,
UK. Available at http://www.birdlife.org
(last accessed 20 July 2022).

Childress, B., Nagy, S. & Hughes, B. 2008.
International Single Species Action plan for
the conservation of the Lesser Flamingo
(Phoeniconaias minor). CMS Technical Series
No. 18, AEWA Technical Series No. 34.
Convention on Migratory Species and the
African-Eurasian ~ Migratory ~ Waterbird
Agreement, Bonn, Germany.

Comptroller and Auditor General of India. 2015.
Aundit Report on the Economic Sector for the Year
ended 31 March 2015. Chapter 2 — Performance
Aundit: Forest and Environment Department.
Report No. 5 of 2015. Government of
Gujarat, Gandhinagar, India.

eBird. 2021. Ebird: An Online Database of Bird
Distribution and Abundance [web application).
Ebird, Cornell Lab of Ornithology, Ithaca,
New York, USA. Available at https://ebird.
org/india/home (last accessed 28 January
2021).

Essian, D.A., Paudel, R. & Gawlik, D.E. 2022.

Predicting effects of water management

©Wildfowl & Wetlands Trust

on breeding abundance of three wading
bird species. Journal of Wildlife Management
86: €22155. https://doi.org/10.1002/jwmg;
22155.

International Union for Conservation of Nature
(IUCN) 2016. A Global Standard for the
Identification of Key Biodiversity Areas, Version
1.0. First Edition. TUCN, Gland, Switzetrland.
Available at https://portals.iucn.org/library/
sites/library/files /documents/Rep-2016-005.
pdf (last accessed 24 April 2022).

International Union for Conservation of
Nature (IUCN). 2021. 7he IUCN Red List
of Threatened Species. Version 2027-1. TUCN,
Gland, Switzerland. Available at www.
iucnredlist.org (last accessed 28 April 2021).

Jethva, B., Dave, C., Ahir, K., Parasharya, D,
Gadhvi, M. & Sharma, K.J. 2017. Faunal
Biodiversity Survey for Baseline Assessment of the
Gusabara Wetland Complex: in Gujarat. CMPA
Technical Series No. 34. Indo-German
Biodiversity Programme, GIZ-India, New
Delhi, India.

Kumar, R. 2019. Wetlands and waterbirds in
Central Asian Flyway: an overview of status,
management and conservation priorities
of India. The Journal of Governance 18: 97—
109.

Li, Z.WD. & Mundkur, T. 2006. Monitoring
waterbirds in the Asia-Pacific region. /» G.C.
Boere, C.A. Galbraith & D.A. Stroud (eds.),
Waterbirds Around the World: A Global Overview
of the Conservation, Management and Research of
the World’s Waterbird Flyways, pp. 339-342. The
Stationery Office, Edinburgh, UK.

Li, ZW.D., Bloem, A., Delany, S., Martakis, G. &
Quintero, J.O. 2009. Status of Waterbirds in
Asia — Results of the Asian Waterbird Census:
1987-2007. Wetlands International, Kuala
Lumpur, Malaysia.

Matthews, G.V.T. 1993. The Ranssar Convention on
Wetlands: its History and Develgpment. Ramsar

Convention Bureau, Gland, Switzerland.

Wildfowl (2022) 72: 132-151



150 Wetlands of international importance in western India

MoEFCC. 2018. India’s National Action Plan for
Conservation of Migratory Birds and their Habitats
Along the Central Asian Flyway (2018—-2023).
Wildlife Division, Ministry of Environment,
Forest and Climate Change, Government of
India, New Delhi, India.

MoEFCC. 2022. Ramsar Convention. Ministry of
Environment, Forest and Climate Change,
Government of India, New Delhi, India.
Available online at https://moef.govin/en/
division/environment-divisions /wetland /
ramsar-convention/ (last accessed 14 August
2022).

Mokarsagar Wetland Conservation Committee
(MWCC). 2015. Wetlands of Porbandar.
Mokarsagar Wetland Conservation Committee,
Porbandar, India. Available online at www.
mokarsagar.org/wetland.php (last accessed
4 March 2021).

Mundkur, T. 2013. Progressing the conservation
of waterbirds and their habitats in the Central
Asian Flyway. Sarovar 2: 24-25.

Mundkur, T., Langendoen, T. & Watkins, D.
2017. The Asian Waterbird Census 2008-2015.
Results of Coordinated Counts in Asia and
Australasia. Wetlands International, Ede, the
Netherlands.

Nolet, B.A., Gyimesi, A., van Krimpen, R.R.D,,
de Boer, W.E & Stillman, R.A. 2016.
Predicting effects of water regime changes
on waterbirds: insights from staging swans.
PLoS ONE 11(2): ¢0147340.

Parasharya, B.M., Mathew, K.L., Sukhadia, A.G.
& Mukherjee, A. 2000. Additional site record
of Slender-billed Gull ZLarus genei from
Gujarat coast. Journal of the Bombay Natural
History Society 97: 279-280.

Rahmani, A.R., Islam, M.Z. & Kasambe, R.M.
2016. Important Bird and Biodiversity Areas
in Guijarat. /» G. Ugra & M.R. Maithreyi
(eds.), Important Bird and Biodiversity Areas in
India: Priority Sites for Conservation (Revised and
Updated), pp. 586—658. Bombay Natural

©Wildfowl & Wetlands Trust

History Society, Mumbai, India, Indian Bird
Conservation Network, Colaba, India, Royal
Society for the Protection of Birds, Sandy,
UK and BirdLife International, Cambridge,
UK.

Ramsar. 2014. The Ramsar Sites Criteria. Ramsar
Secretariat, Gland, Switzetrland. Available at
www.ramsar.org/document,/the-ramsar-sites-
criteria (last accessed 10 May 2021).

Scott, D.A. (ed.). 1980. A Preliminary Inventory
of Wetlands of International Importance for
Waterfow! in West Europe and Northwest Africa.
IWRB Special Publication No. 2. IWRB,
Slimbridge, UK.

Singh, H.S. 2013. Wetlands of Gujarat. Gujarat
Biodiversity Board, Gandhinagar, Gujarat,
India.

Space Applications Centre 2010. National Wetland
Atlas: Gujarat, SAC/RESA/AFEG/NWIA/
Atlas/21/2010. Space Applications Centre
(ISRO), Ahmedabad, India.

State of India’s Birds (SoIB). 2020. State of India’s
Birds, 2020: Range, Trends and Conservation
Status. The SolB Partnership, India. Available
at www.stateofindiasbirds.in (last accessed
4 July 2022).

Stroud, D.A., Davidson, N.C., Finlayson, CM. &
Gardner, R.C. 2022a. Development of the
text of the Ramsar Convention: 1965-1971.
Marine and Freshwater Research 73: 1107-1126.

Stroud, D.A., Pirot, J.-Y. & Smart, M. 2022b.
The International Waterfowl (and Wetlands)
Research Bureau: ¢ 1945-1995. Wildfow! 72:
3-60.

Urfi, A.J. 2015. Foraging ecology and conservation
of waders along coast of India: Need for
detailed studies. Wader Study 122: 153-159.

Vatgiya, D. 2017. Ghed and Gosabara-Mokarsagar
wetland area as flood regulators. Jalaplavit 7:
11-14.

Vargiya, D. & Joshi, K. 2016. Courtship display of
flamingos at Porbandar (Gujarat) India.
Avicultural Bulletin 84: 4-17.

Wildfowl (2022) 72: 132-151



Wetlands of international importance in western India 151

Verma, D. & Nawab, A. 2021. Citizen science for Wetlands International South Asia. 2020. Asian

wetlands: 30 years of the Asian Waterbird Waterbird Census: Resulls for Coordinated Janunary

Census. Sarovar 7: 42—43. Counts  for India 2006-2015. Wetlands
Wetlands International. 2012. Waterbird Population International, New Delhi, India.

FEstimates, Fifth Edition. Wetlands International, World Wide Fund for Nature (WWTF). 2020.

Wageningen, the Netherlands. Living Planet Report 2020 — Bending the Curve
Wetlands International. 2018. Guidance on Waterbird of Biodiversity Loss. RE.A. Almond, M.

Monitoring  Methodology: ~ Field  Protocol  for Grooten & T. Petersen (eds.). WWTE, Gland,

Waterbird Counting. Wetlands International, Switzetland.

Ede, the Netherlands.

Photograph: Avian biodiversity at the Mokarsagar wetland, India, by Dhaval Vargiya.

©Wildfowl & Wetlands Trust Wildfow! (2022) 72: 132-151




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


