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FOREWORD

The multi-functionality of mangrove ecosystems is now widely recognized. They serve
as barriers to coastal storms, conservers of soil, supporters of sustainable fishenes, providers
of medical products and fuel wood and fodder, habitats of wide range of flora and fauna,
sources of genes for sea water tolerance and above all as the flagship of nature’s ecological

security system in coastal estuaries. MSSRF with support from the India - Canada

Environment Facility, has been engaged in fostering the sustainable management of
mangrove wetlands in the states of Tamil Nadu, Andhra Pradesh, Orissa and West Bengal
during the last 6 years. This project has yielded valuable results on the quantitative and qualitative aspects of mangrove
wetlands with particular reference to the impact of anthropogenic pressures on the ecosystem on the one hand, and the
benefits anising from ecorestoration and mangrove rehabilitation programmes on the other. The data have been compiled
in the form of GIS maps which have formed the basis for a series of Atlases. The first Atlas of Mangrove wetlands of
Tamil Nadu was published in 2002. The present Atlas gives detailed information on the mangrove wetlands of both
Godavari and Krishna river basins of Andhra Pradesh. The Atlases have been designed as tools for public policy and
public action. 1 hope this atlas will be used to not only conserve the unique mangrove wetlands of Andhra Pradesh but

also 1o enhance their coverage and beneficial social, spiritual, environmental and economic impact.

L am grateful to all listed in the acknowledgements for their invaluable help and advice, but for which this work could
not have been done. | also express my granmude o Dr. T, Ravishankar, L. Gnanappazham, R. Ramasubramanian,

2. Sridhar, M. Navamuniyammal and Dr. V. Selvam for their hard and dedicared work, which has opened up a new era of

hope in the history of the conservation and sustainable and equitable use of the mangrove wetlands of Andhra Pradesh.
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December 20013 M. S. Swaminathan
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ATLAS OF MANGROVE WETLANDS OF INDIA
Part 2 - Andhra Pradesh







CHartER 1

Introduction

angroves are plants that occur along the inter- tidal zones of rropical and subtropical areas berween 32° N and

38" 5, mostly on the eastern coast of continents, Mangrove forests cover the areas between low and high

witer levels. The plant communities of the mangrove wetlands are able to survive in estuarine conditons and
adapt to the environment through unique characteristics — stilt roots, viviparous seeds, salt glands, salt-excluding mechanism,
thick cuticles (wax coated leaf surfaces), leathery leaves and pneumatophores (roots for breathing).

They perform many protective, productive and economic functions. Mangrove forests near estuarine areas act as a
barrier against cvclones and mitigate their effects. They prevent storm water from entering the mainland and prevent soil
erosion along the coastal areas. Mangrove wetlands serve as spawning and nursery grounds for many economically
important estuarine/marine fishes and shellfishes; their impact on ecology is equally significant: they harbour many
resident and migratory birds.

Though the mangrove ecosystem is highly productive and has multple uses, mangroves suffered serious neglect ll
very recently. They are undergoing widespread degradation due to a combination of physical, biological, anthropogenic
and social factors. Human-induced stresses and factors - such as unscientific management practices, changes in water
quality, soil salinity, diversion of fresh water upstream, and conversion of mangrove wetlands for agquaculture, salt pans
and other land use practices — have reduced mangrove vegetation. The reduction in fresh water flow into the mangrove
ecosystem has generated conditions of hypersalinity, and reduced the transportation of sediments that would create new
areas for mangrove extension. Species diversity is declining with the increase in salinity; this is manifest from the
extinction of many low saline tolerant mangrove species. Mangrove wetlands have also been degraded by indiscriminare
destruction of mangrove resources and clear-felling of mangrove forest. Recently, unsustainable collection of prawn
seeds for supply to aqua farms has affected prawn and fishery resources in mangrove wetlands. Result: fishery recruitment
levels have fallen, and the livelihoods of local fishermen have been affected.



[ &%)

1.1. Distribution of Mangroves

Globally, mangroves are distributed across tropical and subtropical forests; they are  predominant in the tropical
region. Asia and Australia present the greatest diversity in mangrove species. Out of 18 million hectares of mangrove
forests, more than 40 % are found along Asian coasts. Large populations of mangroves are found in Indonesia and
Brazil and in the Sundarbans of India and Bangladesh, (Table 1 & 2).

The world’s mangroves can be divided into castern and western groups. The eastern group covers the region from
the west and cenrtral Pacific to the southern end of Africa. The western group covers the American and African coasts
of the Atlantic Ocean, the Caribbean Sea and Gulf of Mexico or the west coast of Africa and the coastal regions of
North and South America. The eastern group has five times more mangrove species than the  western group.

Table 1 Estimates of mangrove areas given by various authors

Region World Mangrove TUCKN (1983) Fisher and
Atlas 1997 Spalding (1993)
South and Southeast Asia 75,173 51,766 T6,226
Australasia 18,789 16,980 15,145
The Americas 49006 067 4406 51,286
West Africa 27,995 27,110 49,500
East Africa and Middle East 10,024 5,508 0,661
Total 181,077 168,810 198,818




1.2. Mangroves of India

Estimates of the area of India’s mangrove wetlands range from 500,000 ha. (Forest Survey of India, 1998)
6,81,000 ha. (Sidhu, 1963). The major mangrove wetlands are located along the East Coast. On the west coast, they are
predominant in Gujarat. Along the east coast, the tidal amplitude as well as the volume and periodicity of fresh water
inflow decrease from Sundarbans in the north to Muthupet in the south, Correspondingly, the species diversity and area
of mangrove wetlands also decrease from north to south, indicating the influence of fresh water inflow and tidal
amplitude on the health and wealth of mangrove wetlands (Selvam, 2003) (Table 2). Mangrove wetlands of India can be
classified into a) tide-dominated (Sunderbans and Mahanadi mangroves), b) river dominated (Godavarn, Krishna, Muthupet,
Pichavaram mangroves) and ¢) drowned river valley (Gujarat mangroves) (Selvam, 2003).

Table 2 Area of Mangrove Vegetation in  Coastal States of India

Sl No. State Place Area in sq. km.
(FSI1999)

L. Tamil Nadu Muthupet 12

2 Tamil Nadu Pichavaram 9

3 Andhra Pradesh Krishna 156

4. Andhra Pradesh Godavar 241

5. Orissa Devi mouth 1

6. (Orissa Mahanadi & Bhitarkanika 205

7. West Bengal Sundarbans 2125

8 Gujarat Gulf of Kutchch 004

9, Gujarat Gulf of Kambat 2

10, Maharashrra Mumbai 9%

11 Maharashera Ratnagin 12

12, Goa Goa 5

13 karnataka karwar 3

14, Andaman & Nicobar Islands Nicobar 37

15. Andaman & Nicobar Islands Andaman 929
Total 4,866




Map 1.1 Distribution of Mangroves in India
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CHAPTER 2

Mangrove Wetlands of Andhra Pradesh

ndhra Pradesh has a geographical area of 276,000 sq.km, of which 63,770 sq.km. or 23% is under forests.

Mangrove forests account for only 582 sq.km, representing only about 0.9% of the State’s toral forest area. An

advantage Andhra Pradesh enjoys is that most of the east- flowing rivers in the heart of the state bring in
copious supplics to the coast from the Western and Eastern Ghats and the Decean Plateau, Some 40 major, medium and
minor rivers flow through the State. OF these, the most important rivers are the Godavar, the korishna, the Pennar and
the Vamsadhara. Mangroves are found in the estuaries of these nvers bur extensive mangrove wetlands are present only
in the Godavari and Krishna deltaic regions. The Godavari mangroves are located in the Godavar estuary of  Fast
Godavari district and the Krishna mangroves on the Krishna estuary of Krishna and Guntur districts. Apart from these
estuaries, mangroves are also found in small parches along the coasts of Vishakapatnam, West Godavan, Gunwr and
Prakasam districts,

2.1. Floristic diversity of Mangroves of Andhra Pradesh

Floristically, the mangroves of Andhra Pradesh are moderately rich in diversity. Thirty five species of mangroves
occur in the Godavari and Krishna estuaries, Of these 16 are true mangroves which require both sea water and river
water, Nineteen associated species (plants that can survive both in terrestrial and estuarine conditions ) occur in these

wetlands, as Table 3 shows.

Table 3 Mangrove species found in Andhra Pradesh

§.MNo. Plant species and Family Telugu Habii Starus
MName
True mangroves
1. Aeiceras cornicnfater (L) Blanto Myrsisacra Corepiitlan Tree Abundant
2 Arivenmra alfbe Bl Avicessiacea Flara mrada Tree Common near the scaward side
3. A marina (Forsk)) Vierh, AVICENNIACEAE Thella mrada Tree Common
4. A. offcinalic L. AVICENNIACEAE Malla sl Tree Common
5. Brugutera ecylindrica (1) B U e Tree Common in the Gaderu
RillzopHoRACEA river mouth
fi. Bruguedera gymnorrhiza (1) Savigny  RHEZOPHORACEAL Kanedriva Tree Less frequent
7 Certapy decandra (Gnff.) Ding Hou Ruzomioraceas | Thagare Tree Commaon
B, Escoeaarta agafloche 1 EUPHORBIACEA] Thiltx Tree Common in landward side
0. Lumnitoera racemosa Willd, CoMBRETACEAE Thenediegs Tree Commaon  in landward side




[}

5.No. Plant species and Family Telugu Habit Status
MName
10, | Rbigphors apiadata Bl RHIZOPHORACEAE Pantras Tree Abundant
11. | R mworonats Lamk. RHIZOPHORACEAE Ponna Tree Less common
12. | Sapliphors bydropbyliaces Gaern. £ = RUBIACEAE Nanuthanduga Tree Rare and Endemic
13. | Sommeratia alha ). Smith SONNERATIACEAE Pedba Kalinga Tree Rare
14. | 5. apetals Buch, —Ham SoxyeraTiacias Kalinga Tree Commaon
15, | Xylocarpus gravatum Koen, Mepacear Sennga Tree Rare — Oceurs only in
Krishna Mangroves
16. | X modveenss (Lamk.) M. Roem. Meuaceas Nensge Tree Rare
Mangrove Associates
17, | Acamthuer iicifoding L. ACANTHACEAR Adleyi Shrub | Common in less saline arcas
18, | Aedorapur ligapoides (1) Ton Poacear —_ Herb
19, | Caoesajpinia mista L. CAESALPINIACEAE Raakekin Vine | Common in less saline areas
20, | Clerndendrns inerme Gaerm. VERBANACEAE Pisingi Tree Common
21. | Dalbergia spinora Roxb, Fasacear Chillinpa Shrub | Common in less saline areas
22, | Derns trifaliata Lour. FABACEAE Nalla theega Vine Common in less saline areas
23. | Fimbristylir ferrugrnea (1) Vahl, Cyperaciag — Herb | Low saline areas near river
banks

24, | Hibisews tiffacens L. MALVACEAE Atk waru Tree Common in landward side
25, | Ipomoea per-caprae (1) Sweet CONVOLVULACEAE Vine | Common in sandy shores
26. | Ipomoea tnbe L. CONVOLVULACEAE Thellateepa Vine | Common in less saline areas
27, | Myrostechys wiphtiana (Nees ex.Steud)

Hook. £ Poacese Dhabiba poaddi Herb | Common in less saline arcas
28, | Porteresia marctata (Roxb,) Tateoka Poacear Yelugadds Herb | Along the river mouths and

accreted areas
29, Salicornia brachiata Roxb., CHENOPODIACEAE — Herb | Common in degraded areas
30. | Sarvodobws carmatir Wall, AscLEpiapacrar Bulaboddi theega | Vine | Common
theege

3. | Semasuer portulocastre (L) L Amzosceas - Herb | Common in sandy areas
32, | Swweda maritima (1.) Dumort CHENOPODIACEAE Elakura Herb | Common in degraded areas
33. | 8 mudiffora (Willd)) Mog. CHENOPODIACEAE Elaksra Herb | Common in degraded arcas
34, Tamarie troupid Hole TAMARIACEAE Padivedu Tree Only in Rathikalava RF
35. | Tiwspesia popuineoides (Roxb,) Kostel  Maivacear Crangiery Tree Common in landward side
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2.2. Rivers of Andhra Pradesh

The Godavari

The Godavari is the second-largest river in India and the largest in South India, with a carchment area of 3,12,812
sq.km. The Godavari originates at Triambakam near Nasik in Maharashtra in the Western Ghats, 1,067 meters above sea
level and journeys 692 km, before entering Adilabad district in Andhra Pradesh. It then flows through the districts of
Nizamabad, Karimnagar, Warangal, Khammam, East Godavari and West Godavar. It is fed by number of tributaries,
notably the Pranahita, the Penganga, Wardha, Waiganga, Kinnerasani, Manjira, Saban and Indravan. The Prahanita contrbutes
to 40% of the Godavard waters, the Indravan to 20%, the Saban to 10%% and the Manjira to 6%, Almost two-thirds of the
catchment of the Godavari flows into the Bay of Bengal after traversing 1465 km. 22.62% of the catchment
area lies in Andhra Pradesh.

The river flows through Eastern Ghats at Polavaram in West Godavan district. At Dowleswaram near Rajahmundry
in East Godavari district, Sir Arthur Cotton constructed a barrage; in the downstream the river divides into two branches,
the Gautami Godavari and Vasishta Godavari. The Vasishta Godavari again bifurcates into Vasishta and Vainateya Godavan
(Map 2.3) The Godavari delta is formed in between these rivers. The barrage water is used to irrigate some
4.10,000 hectares in both East and West Godavar Districts.

Within the mangrove area, the Gautami Godavari joins the Bay of Bengal at two places, near Bhairavapalem and near
Kothapalem. The Gautami Godavari is connected to the Kakinada Bay by two major canals - the Corangi canal at Yanam,
and the Gaderu canal, which has its origin at Bhairavapalem. Numerous other small canals such as the Chollangi creck
and the Matlapalem canal feed the mangrove areas and eventually flow into the Kakinada bay, which is very shallow
(0 - 4m depth). Vast areas of mudflats emerge during low tide in the Kakinada bay.

2.3. Godavari River Basin

The Godavari Basin extends over an area of 312,812 km®, which is nearly 9.5% of India’s geographical area. The
basin lies in the states of Maharashtra (152,199 km®), Andhra Pradesh (73,201 km?), Madhya Pradesh (65,255 km),
Oxassa (17,752 km?) and Karnataka (4,405 km?).

The Godavar basin consists of large undulating plains divided by low flat-topped hill ranges. The important soil
types found in the basing are black soils, red soils, lateritic soils, alluvial, mixed soils and saline and alkaline soils,

The average annual surface water potential assessed in this basin is 110.5 km* Of this, 76.3 km’ is usable water. The
culturable area in the basin is about 18.9 million ha - 9.7% of the total culturable area in the country.

Surface water in the basin is used at present to the extent of 41.0 km’, Live storage capacity in the basin has increased
significantly since independence — from just about 1.6 km” in the pre-plan period, to 19.5 km’. It would increase by over
10.6 km' on completing projects under construction, and by a further 8.2 km’ if certain new projects are taken up.
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Discharge of Godavari Water into the Mangroves

Data on water discharge ar the Dowleswaram barrage, obmined for the period 1969-1998, revealed thar there is no
significant vanation in the discharge. However, monthly discharge data showed that the peak flow was during the
southwest monsoon, because most of the carchment area receives rain then, The discharge starts declining during the
northeast monsoon; in summer, the discharge is almost negligible.

Map 2.4 River Godavari

Source : National Remote Sensing Agency, Hyderabad




The Krishna

The Krishna is the second largest river in Andhra Pradesh. It originates from the mouth of a cow-icon in the ancient
temple of Mahadev in Mahabaleshwar. From Mahableshwar into the Bay of Bengal is a 1,401 km journey. The river flows
780 km in Maharashtra before entering Andhra Pradesh. Its main ributaries are Koyna, Bhima, Ghataprabha, Mallaprabha,
Tungabhadra, Yerla, Warna and Dudhganga. The river gets most of its water from the Western Ghars. The catchment
area of the river is 2,58,948 sq. km, of which 29.45% is in Andhra Pradesh. The river flows through the districts of Satara,
Sangli and Kohlapur in Maharashtra, Raichur and Gulbarga districts of Karnataka and Mahbubnagar, Nalgonda, Krishna
and Guntur districts of Andhra Pradesh. The Knshna delm isn't as big as the Godavan delta; it bifurcates into the
Nadimeru and Gollamattapaya very near the Krishna’s mouth. As indicared in figure 1 average annual discharge from
Korishna river is declining gradually,

2.4. Krishna River Basin

The Krishna River rises in the Western Gharts at an elevation of about 1,337 m just north of Mahabaleshwar, about
64 km from the Arabian Sea, journeys about 1,400 km before joining the Bay of Bengal.

The Krishna basin extends over an area of 258,948 km?, nearly 8% of country’s total geographical area. The basin
lies in the states of Karnataka (113,271 km?), Andhra Pradesh (76,252 kml} and Maharashtra (69,425 km?),

The average annual surface water potential assessed for this basin is 78.1 km® Of this, 58.0 km* is utilizable water.
Culturable area in the basin is abour 20.3 million ha = which consttutes 10.4% of the total cultivable area in all of India,

Surface water in the basin used at present is 50.0 km'in volume. Live storage capacity in the basin has increased
significantly since independence. From just about 3.2 km” in the pre-plan period, the total live storage capacity of the
completed projects has increased to 34.5 km’.  Substantial additional storage of over 4.9 km’ would be created on
completion of projects under construction. A further 0.1 km’ of storage would become available when projects now
being considered are taken up and implemented. This has resulted in considerable decrease in fresh water flowing into
the mangroves. (Figure 1.)
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Figure 1. Averape annsal discharge of Krishna river at | jjayawada
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The Pennar

I'he Pennar, also known as Uttara Pinakini, enters Anantapur district of Andhra Pradesh after traversing 40 km from
the Nandidurg hills of Mysore. Confluence into the Bay of Bengal occurs 29 km north of Nellore. The important

tributaries of the Pennar are I.I".:l:|‘|1:1l‘|_|_":131‘f hitravan, Kunderu, Papaeni, Sagileru, Chesvvuru, B EEeru and [ilr;1|'~|;_-ru

The Vamsadhara

The Vamsadhara is the biggest of the fdver systems flowing from the Eastern Ghats into Bay of Bengal, and traverses
mostly through Srikakulam district. Originating in Ohrissa, it runs through the Pulbani and Ravagada districts of Orissa
and the Srkakulam district of Andhra Pradesh for 250 km, Its catchment arca is 41 400 sqp.km.

Rainfall

The rainfall in Andhra Pradesh is influenced by both the southwest and northeast monsoons. The southwest monsoon
(June-September) provides the bulk of rainfall (68.5%), while the northeast monsoon of October-December accounts

tor 22.3%. The rest (9.2%) of the rainfall is received during winrer and summer months. The influence of the southwest

monsoon (602,26 mm) is predominant in coastal Andhra Pradesh; the northeast monsoon here provides 316.8 mm of
rainfall. In the East Godavard district, the average total rainfall is abour 1,160 mm (Figure 2). Average maximum and

minimum emperatres rec rded in Kakinada are 32.36° C and 24.4° C respecnvely,

This repion has a tr 1'|1I!r.'.L| humid climate with the monsoon season commencing in June and ;-x1g-r1.;1i:'|_n_-_u]a to December,
The area receives a copious supply of freshwater during the southwest and northeast monsoons. Salinity during this
period 1s very low (=5 ppt). From January, the weather is mainly dry and there is a steady progression in hear all the

summer months (March to May)
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Map 3.1 Geomorphology
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CHAPTER 3

Godavari Mangrove Wetland

3.1 Geomorphology

The geomorphology of the Godavari estuarine area (Map 3.1) shows the following features: rivers and channels,
flood plain, natural levees, mangrove forest, tdal channels, tidal flats, lagoon, Kakinada Bay, sand spit, main land beach
and sand dunes and paleo sand ridges. Natural levees of Godavari delta is well developed, which is about 500 m in wide
and 2 m about the flood plain near Doweleswaram arca. In the mangrove areas its width varies from 3 to 5 m and about
I min height. This prevents free flow of tidal water in some of the mangrove areas. The Kakinada Bay is another
important geomorphological features of Godavan region, which appears to be compound and consists of estuaries
adjoining lagoon. Sediments are brought into the bay are mostly silty clays and the finest and purest muds are deposited
in the protected and deeper parts of the Bay. Most of the fine turbid material that has been in suspension along the flood
tide is deposited on the tdal flars during the slack of high tide and these areas are suitable for colonization of new
mangroves. It has been observed thar rapid deposition of sediments has been taking place at the confluences of the
distributaries of Godavari in general and of the Goutami in particular resulting in the formation of number of spits.
Among them, the sand spit of Kakinada Bay including Hope Island is very interesting. According to the British Admiralty
Chart the sand spir did not exist in 1857 but the 1878 chart shows the budding of this sand spit which has now grown to
length of about 17 km with a head of about 5 km and tail of 12 km (Mishra, 1999), It protects the mangroves from ocean
currents and forms a sheltered coasdine. In the non-sancruary area River water flow has decreased substantially in the
Kothapalem mouth and change in the direetion of the flow has led to the formation of sand bars near the river mouth,

3.2 Remote Sensing Imagery

Imagery from the Indian Remote Sensing Satellite (IRS) 1 D Linear Image Self-Scanning System (L1SS) 111 was used
to map the varous land uses near the Godavari mangrove wetland.

The smooth bright red color indicates the dense mangrove forest of the delta. Density of mangrove cover is greater
in the sanctuary area than in the non-sancruary area that lies to its south, The small ereeks and drainage system of the
wetland can be clearly identified from remote sensing data. As we proceed toward the mainland beyond the Reserved
Forest (RF) boundary, regular square or rectangular blocks in bluish gray or dark blue seen are aquaculture farms (Map
3.3) which is not practiced during 1986 (Map 3.2). A very wide spread of agricultural area is identified in red color which
are identified as paddy fields and plantations. The shallow depth of the Kakinada bay is clearly seen as light blue darkens

to blue in the direction of the sea. The temporal remote sensing data of the Godavari delta is used to monitor changes in
the wetland. It enables the development of different themaric maps.
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Map 3.3 IRS 1D LISS Il Remote Sensing Imagery of Godavari delta — 2001
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Figure 3. Dense mangroves along Corangi river seen as bright red in Remote Sensing Imagery

3.3 Reserve Forests

The total area of the Godavari wetland, according to the Forest Department, is 316 sq.km, of which 235.7 sq. km is
under the Coringa wildlife sanctuary (Management Plan - Coringa wildlife sanctuary, 1993), This sanctuary has three
Reserved Forests (RF) - Corangi, Corangi Extn. and Bhairavapalem, Most mangroves in the sanctuary are not directly
connected with the Bay of Bengal because of the 18 km long sand spit including the Hope Island. Tidal flushing of
mangroves of the Coringa wild life sanctuary takes place through the Matlapalem £alara (canal), the Corangi river and the
Gaderu river (the latter two. rvers are distributaries of the Godavari). The other six reserve forests — Rathikalava,
Masanitippa, Matlatippa, Balusutippa, Kothapalem and kandikuppa — are situated on the southern side of the Nilarevu
Godavar river (Table 4),

Table 4 Reserve forest areas in Godavari Wetland

Reserve Forest Sanctuary area (hectare) MNon sanctuary area (hectare)
Corang 4272 _
Corangi extension | BaE08 I
Bhairavapalem 1015
Rathikaluva - 1762
Balusitippa - 1300
Matlatippa - 380
Masamoppa - 546
T Kottapalem 0
Kandikuppa - 3964
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3.4 Flora of the mangrove forest

Vegetation in the Corangi RF indicates that Avicennia marina and FExvorcaria agallocha are the dominant species. Along the
crecks of Corangi niver near Ramannapalem and Madapalem, Aleanthus ilicifoling, Myriastachya wightiana are seen, along with
associated species like Thespesia popaclueaider, Hilisens tiliacens and Clerodendrim fnerme. Suaeda maritima and 5. nudiffora are
common in degraded and parually degraded arcas. In elevated arcas where the soil is highly saline, the presence of
Nalfcornia brachiata has been recorded, as also the presence of Acamthas iliafolins and Dallersia spunaia and climbers such as
pomoca tiha, Sarcolobus carinatus, Caesalpinta crista, and Derms trifoliata, Lamenitzera racemnsa, Esaoecaria agallocha and Awicemnia
maring are found in the elevated areas. The mangrove species Rivizopliors apiculata, Xylocarpus soluccensis, Braguiera oylindrica,

Cerraps decandra and Brugwiera gymenorrbiza are rarely found.

Fignre 3. Mangroves along Ratibalava canal




Figre 6. Dense mangroves wear the Corangt river month

In Corangi Extension RF the areas along the Matlapalem creek and Gaderu creek are thick with vegetation. Favoecaria
agallocha is the dominant species while Awicennia marina ranks next. The average height of the mangroves is about 4.5m.
The zonation is not that conspicuous in the Gaderu riverside. On the eastern side of the Gaderu river, species such as
Brugsiera gymmarchiza, B, cylindrica, Rbizophora apicnlata, R. mucronata and Xylocarpus moluccensis have been recorded. These
species are cither rare or absent in the Matlapalem canal side. Somneratia alba has been rece iwdded near the Gaderu river
mouth, whereas species such as Aaanthbus ilicfoliug, Myriastachye wiphtfana, and Fimlistylis ferrsgines have been recorded
along the creeks. Swaeds species and Salivornia brachiata have been found in degraded areas. Seswrdnm portulacastrum is also
abundant in this RF along with Brugmrera eylindrica near the Gaderu nver.

Almost all species except Saphipbora bydroplyllacea have been recorded in Bhairavapalem RE. Exvoecaria agallocha,
ligcennia mwarina, . officinalis, Aegiceras corniendatum are the abundant species in this reserve forest. Rbigophora apicnlata, R
myscronala,

Figare 7. Mangrove vepetation in Corangi RF




Map 3.4 Reserve Forest
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Xylocarpus moluccensis, Sonneratia apetala, Bruguiers gymnorrbiga and B. eylindrica are seen along the creeks. ( Wher species such
as - Derris trifoliata, Sarcolobus carinatus, Clerodendrum inerme and Dalbergia spinosa have also been recorded. The soil of this

RF is clayey near the Gaderu river, and sandy clay near the seaside. Suaeda spp. is noticed in degraded areas.

In Rathikalava REF Rbigophora apiculata, R. mucronata, Xylocarpus moluccensis, Bruguiera gymmorrhiza, Avicennia marina, #1.
officinalis and Fxvoecaria agallocha are the species that occur. Trees of Rbigophors and Bruguiera are seen along the creeks.
Rbizaphora trees are about 4 - 6m in height. Larpe trees of Awiennia officinalis are found in the RE Tamarnx troupi, a
mangrove associate, is recorded in this RF along with Thegpesia popalneoides, Hibiscus tiliacens, Clerodendrim inerme, Suaeda spp.
and Salicornia brachiata occur in degraded areas, Also observed in degraded areas is stunted growth of Esveccarra agallocha

and Lamnitzera racemora and Prosopis invasion along the Saleru canal,

In Masanitippa RF tall trees about 5m in height of Rbigopborae apicnbata and B swcronata are seen along the creeks,
Avicenuia marina, Foaoecaria apallocha are the dominant species in this RE Semweratia apetals, Bruguiera gymeorrbiza, Certops
decandra, Lamnitera racenosa and Brogudera cplindrica are also recorded in this RE Large areas of mangroves are found to
occur outside the RF on the Bay of Bengal side, which faces severe erosion due to oceanic currents and ridal action.

Prosapis is also noticed in this area,

In Matlatippa RF fairly dense vegetation is found on the eastern side. The western side is elevated; further, there are
no crecks to supply tidal water. Hence a large area on this side is degraded. The Forest Department has restored these
arcas. Species such as Sewweratta apetala, Riigaphora apicwlata, Braguiers gymenorebiza, Avicennia marita, Avicennta offfcinalss,
Avicennia alba, Lamnitzera racemosa, Ceniops decandra and Xylocarpus moluccensis have been recorded in this RE Also recorded
— climbers like Derrs trifoliata and Sarcolobns carinatus; grasses such as Porferesia coarctata and Myrostachya wightrana; and

shrubs like Dalbergia spinosa and Acanthus ifiafolis.

In Balusutippa RF large trees of Aweennia officnalis have been recorded, Some other species like Aricemnia marina,
Rbizaphora apiculata, R meucrottata, Broguiera gymnorrhia, XNylocarpns molwccensis and Ceriops decandra have also been recorded.

The vegetation is fairly dense in Kothapalem RE Sapbitbora ydroplyllacea Gaerm, F (RUBIACEAE) a rare and endemic

Figure 8. Aegiceras cornicnlatum
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Figere 8d. Brigguiera gymmorchiga
species, has been recorded in this RE Plants of the species are abour two metres tll. About a hundred of them have
been found near the Sacramento lighthouse, Along the entire East Coast it occurs only in this RE Exveecania agaliocha,
Lummitzera racenosa, Rbigophora apiculata, R. mucronata, Xylocarpus moliccensis, Bruguiera gymnorrhiza, Avicennia marina and .
nfficinalis have also been recorded: they are about 4 - 5m in height. Climbers such as Dernis trifoliata and Sarcolobus carinatus

have also been recorded, as also shrubs like Dallergra spinasa, Clerodendram inernre and herbs such as Yuaeda and Sadicornia,

In Kandikuppa RF mangroves are notable for their health and rich diversity. True mangroves — such as Rhbvgaphora
apiculata, K. prcronata, Bruguiera gymmorrbiga, Certaps decandra, Xylocarpues moluccensis— are tound in the RE, Exvpecaria agallocha,

Avicennta martna, Avicennta officinalis and I,;wa.':!qrnr racemnsa have also been recorded in this RE

Figire 8e. Xeypliplora bydroplyllacea — a vare mangrove
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3.5 Mangrove species zonation

The vegeraton near the mouth of the Corangi river and the Matlapalem kalava are distinct. Portervsia ivarctata is found
along with natural seedlings of Awvicenmia alba and Sonneratia apetale in the newly acereted areas (Figure 10), Pure stands of
Avicennia alba are seen near the Kakinada Bay (Corangl river and Matlapalem kalava mouths). Next to this, wwards
landward, is Semweratia apetala. Here onwards, the vegeradon is found mixed with small patches of pure stands of
Exvoecaria agallocha, Aegiceras corniculatum, Lanenitzera racemosa and Asicennia marina (Map 3.5a and b). Swaeda maritima and 5.
nwdiflora are seen in the degraded areas. Rivgophora apicilate and R. micrenata are found along creeks in Rathikalava RE,

crecks in the Bhairavapalem RF and along ereeks near the old light house in Corangi RF Extension.

Fizwre 9. Mangrove zonation i Coranpd BF
1 g 5 k

Figure 10. Zonation near Kakinada bay shows newly acereted e, mudflat occnpied by Porteresia coarctata and Avicennia alba




Map 3.5a Mangrove Species Zonation - Coringa Wildlife Sanctuary
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Map 3.19 Income Range
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Map 3.18 Infrastructure
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Infrastructure

Most of the villages are well-connected by road. Almost all of them are equipped with cvclone shelters, primary
schools, and post offices. Corangi has a police station, Forest Department guest house and engineering college. A high
school, junior college, bank, primary health center and mandal (administratve office) are tound in Tallarevo. Two
lighthouses one at Kakinada and another near Kothapalem — are active, an abandoned lighthouse 1s found near Gaderu

river mouth. An FDD guest house is located in the Kandikuppa Reserved Forest near Kothapalem lighthouse (Map 3.18)

Income

The RRA conducted in Mangrove user villages indicate in general, that incomes in the Godavard mangrove area range
from Rs. 6,000 to 18,00K) per year. Incomes of entire families in Bhairavalanka village range from Rs.6,000 to Rs. 12,000 per
vear. In Matlapalem, 14 families have incomes ranging between Rs. 18,000 and Rs.24, 000; 18 families earn between Rs
12,000 and Rs. 18,000 and other 18 Families earn below Rs. 120000, In Dindu, 46 families earn between Rs.6,000) and
Rs. 12,000 and four families between Rs.12,000 and Rs. 18,000, In Kobbarchettupera, 79 families earn between Rs 12,000
and Rs. 18,000 (Map 3.19).

Figure 17. Boat Repairing Centre — Dariyalthippa
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Map 3.17a Occupation - Coringa Wildlife Sanctuary
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Map 3.16b Population - Non Sanctuary Area
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Map 3.16a Population - Coringa Wildlife Sanctuary
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Map 3.15 Mangrove User Villages
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Table 6 Mangrove user villages in Godavari

Village Name Popula- | House | Lives- Occupation Dependency

tion holds tock | Fishing Agriculture Fuel House Grazing
Bhairavalanka 500 63 o) No Yes High High Medium
Gogullanka 1500 250 120 No Yes High High | Medium
Kaobbarchettupeta 2000 280 S0 Mo Yes High High None
Matlapalem 1500 185 1000 No Yes High High None
Ramannapalem 1500 200 50 Yes No High High None
Chinna Boddu Venkatayapalem 1500} 195 75 Yes No High High None
Pedda Boddu Venkatavapalem 1000 150 73 Yes No High High None
Chinnavalasala 1500} 150 0 Yes No High High None
Pedavalasala 1500 165 3 Yes No High High None
Gadimoga 2500 350 140 Yes No High High None
Bhairavapalem 4000 325 160 Yes No High High MNone
Dindu 30 50 70 Yes Yes High High None
Gopalapuram 1000 150) 30 Yey No High High None
Kothapalem 1000 150 200 Yes No High Low None
Uppulanka 2000 300 3 Yes Mo High | Medium | None
Babanagar [{LLY 164 30 Yes No High | Medium MNone
Chakilitippa 20000 250 100 Yes No High | Medium |  None
Pandi 1500 300 H Yes No High | Medium | None
Pora 200K} 250 116 Yes Mo High | Medium | None
Pagadalapeta 25000 350 il Yes No High | Medium | None
Daryalatuppa 2000} 290 7o Yes No Low Lo None
Gaollakompalu 1000 150 3800 No Yes Low | Medium Low
Polekurru 5000 s 750 Yes Yes Low | Medium | Medium
Savitrinagar (UTPond 1500) 280 75 Yes No Medium | High None
Masanitppa 2500) 30 75 Yes Yes | Medium | High None
Balusitppa 25000 310 o0 Yes Yes | Medium | High None
Molletimogga 20000 275 ol Yes No Medium | High None
Chollangi 34N B To) Yes MNo Medium Lo MNone
Gerampeta 2001 E L A0 Yes Mo Medium Liovw None
Ragavendrapuram 750 165 3 No Yes Medium Lo None
Chollangipeta 250K) 380 1200 No Yes Medium | Medium High
Rayamermka 1000 136 40} No Yes Medium | Medium High
Mallavaram 4000 300 0 Yes Yes Medium | Medium High
Kottury 750 150} ) Yes Yes | Mediom | Medium | None
Corangi 2700 450 300 Yes Yes | Medium | Medium | None
Laxmipathipuram 1500 3 40 Yes No Medium | Medium | None
Surachirrayanam 2000 250 110 Yes Yes Medium | Medium | None
Seetharampuram L LEY 25 30 Yes No Medium | None Medium
Tallarevu BO00 1000 1200 Yes Yes Medium | None Medium
Total T9400 10261 8665
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Figure 15, Fishery Resources aof Mangrove Forest

3.9 Socio-economic condition
Mangrove user villages

The Rapid Rural Appraisal (RRA) exercise was conducted in 46 villages/hamlets, (Table 6) of which 39 villages (Map

3.15) are dependent on mangroves for fishing, firewood, fodder and dmber for house construction.
Population and Occupation

A population of about 79,400 living in 39 mangrove-abutting villages uses the mangrove resources. There are 10,261
households in user villages, most of which engage in fishing {Maps 3.16a, 3.16b, 3.17a and 3.17b). The men fish, the
women sell the fish. During the agriculture season, the fisherwomen serve as daily wage labourers in planting and

ha rvest ng Crops.




Fignre 13, Fishing Activity

Figure 14, Fishery Resowrces of Mangrove Forest



Table 5 Particulars of Fishing Craft and Fish landing near Coringa Mangroves (2001 - 2002)

4

Village Fish landing centre No of boats Fish landing
in tonnes

Pagadalapeta Cholang bridge 582 19723

Uppulanka

Chollangipeta

Matlapalem

Kotturu

Ramanapalem Ramanapalem a5 108.5

Pedda Boddu Venkatayapalem Chinna Boddu Venkatayapalem 40 1024.15

Chinna Boddu Venkatayapalem

Chinnavalasala Peddavalasala 350 3705

Peddavalasala

Lakshmipathipuram Gadimogm 210 9971

Gadimogm

Total 1607 47255

Figure 12, Callection of shells in Kakinada Bay




Map 3.14 Fishery Resources - Coringa Wildlife Sanctuary
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3.8 Wood and Fishery Resources

Mangroves play an important role in coastal fisheries production. The fishermen community living in 39 villages use
mangrove resources of Godavan mangroves for artisanal fishing. The mangrove areas are rich in crustacean, maollusks
and finfish resources. Marine fisheries production in the East Godavarai district was 19,796 tons and 23,530 tons respectively
during 1998-99 and 1999-2000 (Source: Commissioner of Fisheries, Andhra Pradesh), accounting for 36% of the total

producton of Andhra Pradesh. No data on fishery potential and landings from Godavarai mangroves are available.

The prawn seed and juvenile resources of the Godavari mangrove ecosystem profoundly influence the artisanal
fishery around Kakinada coast. But indiscaiminate prawn seed collection in recent vears has depleted fishery resources,

leading o a ban on prawn seed collection and fishing curbs during the breeding season.

Kakinada Bay is rich in bivalve resources like Amadara granasa, Placenta placenta and Merefrize meretrize and gastropods like
Telescopesm spp. and Cerethidium species. Shells collected from the area are used for lime-making and are transported to
Tamil Nadu for ornament-making. Crustaceans like prawns and crabs constitute a higher percentage of trawl landings at

Kakinada (about 25% more) than in non-mangrove areas, where they account for between 9 and 15% (CMFRI). Five fish

landing centers adjoining Cornga wildlife sanctuary account for nearly 4,472.55 tons (Table 5) of fishery resources per
year (Department of Fisheries, Kakinada, 2001 - 2002) which includes catches from mangroves, Kakinada Bay and open

s,

Local fishermen and the farming community depend on mangroves for firewood, fodder, fencing and timber for
house construction. The Porferesia coarctata grass is used as fodder and the Myrostachya wightiana 1s used as thatching

material. The bark of Cengps decandra is used for coloring (dye) the fishing nets.

Figuere 11, Myriostachya wightiana — Thatching grass




Map 3.13 Water Salinity in Kakinada Bay
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Map 3.12 Water Temperature in Kakinada Bay
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3.6 Soil Properties

Surface soil samples were collected from the mangroves and analysed for soil texture, nutrient status, soil salinity
and pH. Soil collected inside the mangroves are predominantly clayey, whereas samples collected from near the shore
area showed higher per-centage of sand and thus, can be classified as sandy-clay. The soil composition tests carried out
by Uma Maheswara Rao et al. (1988) during 1985 showed values ranging from— 1 to18% sand, 7 to 63% silt and 15 to
20%% clay.

The pH of the soil is alkaline, between 8 and 8.8, Organic matter is low in degraded areas and in creeks. In dense
mangrove areas, the mean organic matter value is 2.71% (Uma Maheswara Rao et al., 1988), Similarly, in the smudy
conducted by MSSREF, the organic carbon varied from “low” in degraded areas to “high” in dense mangrove areas. The
phosphorus content is relatively low, while potassium levels are high.

3.7 Hydrological conditions
Tidal amplitude

Tidal variation in the Godavari mangroves was analyzed in two places, near Bhairavalanka and in Corangi river near
Ramanapalem, for both monsoon and summer months. Near Bhairalanka it showed a maximum value of 0.80 m during
the monsoon season and (.50 cm during the summer period. In the interior mangroves, the tidal amplitude varied from
1.00 to 1.30 m during the summer and (.20 m to (.50 m during the monsoon season.

Salinity and Temperature

Variations in salinity and temperature were studied with an i st salinity-temperature probe for over a period of 24
hours in the Saleru creek, near the Bhairavalanka during December, February and May, The salinity varied between 6
and 8 ppt (parts per thousand or grams per litre) during December, indicating the predominance of fresh water flow in
the creek. Salinity in February varied from 26 to 30.5 pprand from 21 to 29 ppt in May.

Salinity vaniations in Kakinada Bay were studied during May and August. Salinity during August varied from 11.7 ppt
near the mangroves in the Kakinada Bay to 33.4 ppt near Hope Island. The salinity near the mouths of Corangi and
Gaderu rivers is considerably low, only 9.5 ppt and 11.7 ppt respectively. This clearly indicated that Matdapalem eanal,
Corangi and Gaderu avers discharge a considerable amount of fresh water into the Kakinada Bay. In the Matlapalem
canal, salinity was between 1 and 3 ppt.  The salinity ranged from 17 to 31 ppt., indicating that the Matlapalem ereck
receives fresh water even during during May. In Kakinada Bay the salinity varied between 19 and 31.3 ppr during May,

Temperature in December varied from 26 to 28°C in the creek and from 24 to 28.5 “C in February and in May,
temperature varied from 30 to 32,5 “C. Temperature variations in the bay was berween 28 and 31" C. Salinity in summer
(May) varied from 19 ppt to 31.3 ppt. In Matapalem creck, temperature during May varied from 27 to 36 "C. The wide

varations in salinity and temperature indicated mixing of fresh water with seawater near the Matlapalem kalava.
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Map 3.10 Water Salinity
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Map 3.9 Tidal Amplitude
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Map 3.8 Soil Phosphorus
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Map 3.7 Soil pH
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Map 3.6 Soil Salinity
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3.10. Livestock

The farming community (Yadavas) in Chollangipera, Ravimeraka, Polekurru, Mallavaram and Tallarevu use the mangrove
forest for cattle grazing, Nearly 2,000 feral cattle, which are semi-domesticated, remain in the forest for the most part of
the year (Map 3.20a and b). The people milk the cattle and bring in the milk once a day by boat. In summer they take fresh
water for the animals from outside. Chopping of mangrove twigs for stall-feeding cattle and goat grazing are the other
use of mangroves as fodder. Goarts from nearby villages also graze in fringe areas. In the user villages nearly 8,665

livestock graze in agricultural ficlds in the fallow seasons and are stall-fed during the cropping seasons.

Figure 18, Newt domesitcated feval cattle grazging in mangroves



Map 3.20a Livestock - Coringa Wildlife Sanctuary
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Map 3.20b Livestock - Non Sanctuary Area
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3.11 Land Use around mangroves

Cropping, plantation and weeds

Coconut groves and paddy are synonymous with agriculture in this area. Canal-irmgated water from the Dowleswaram
barrage helps cultvate paddy. In most places, paddy is cultivated rwice and a legume crop once, both with irrgation
support. The Forest Department of Andhra Pradesh planted casuarina under its shelterbelt program along the coast.
Plantations of casuarinas are seen in Hope Island along the shore near Masanitippa, and in Kandikuppa RF near Sacramento
lighthouse. The plantations are being raised by the Vana Samrakshana Samin (V5S), a village level society formed under
Joint Forest Management programme of the Andhra Pradesh Forest Department in the non-sanctuary area. Revenue
from the plantations will be given to the village as per |FM guidelines. The high tidal mud flats along the Saleru creek
near Bharavalanka, where inundation 15 rare, Prose rE'li.\'. trees have invaded. Prose :aj‘ni,-j invasion i1s also notceable near the

rver mouth of Gauthami Godavari.

Figure 19, Agricultural Landwse — Paddy cultivation and Coconnit plantation

Salt pan

Some of the areas around mangroves are under salt production. Salt pans are found near Balusurippa RF and in the
outskirts of Kakinada near Chollangi adjoining the mangroves, which are divided by the Kakinada-Yanam Road. The

Chollangi creck supplies water for the salt pans.

Fignre 20. Naltpan near Mangrove vegefation




Map 3.21a Landuse Map - 1986
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Map 3.21b Landuse Map - 1998
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Map 3.21c Landuse Map - 2001
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Aguaculture

In Andhra Pradesh, the extent of aqua farms has increased from 6000 ha in 1990 tw 84,629 ha in 1999, Near 1o
Godavari estuarine region alone, area of aqua farms has increased from 2006 ha in 1989 to 19239 ha in 1999 (Andhra
Pradesh Remote Sensing Centre, 1999). A recent survey by the aquaculture sector found that about 5% of the shrimp
farms in India have been constructed in former mangrove areas. (ADB/NACA, 1998). Mangrove conversion for prawn
farming has been taken both for small scale extensive system as well as for large scale semi-intensive method of farming,
In the Godavari delta, about 14% of the aquaculture farms have been constructed on mangrove lands located outside
the reserve forests. Most of the lands owned by private abutting the mangroves are being converted to shrimp ponds.
The rate of conversion of mangrove to shrimp ponds increased in the period 1997 1o 1999, The increase in shrimp
farming area led 1o an increase in shamp production from 30,000 rones during 1990 to 102,000 ones in 1999, Shrimp
farms are located very close to mangroves and revenue lands, Impact of discharge of effluents from aqua farms into
mangrove wetlands has not been studied systemadeally, The study by Rangarao ¢ of (2003) indicate that pollutants
including effluents released from the aqua farms into mangrove canals are not flushed out completely due o existing
water circulation pattern and tend to accumulate in the southern part bay where mangroves are locared.

Figure 21, Aquacultire farms adiacent to mangrove vepelation

3.12. Dependency
Grazing

The farming community in Chollangipeta, Ravimeraka, Polekurru, Mallavaram and Tallarevu depend on the mangrove
forests for feral cattle grazing. Apart from this, Parteresia grass and Asicenmia twigs are used as fodder for stall-feeding the
livestock. Goats from the nearby villages graze along the fringes of mangroves (Map 3.22a and b).
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Firewood

Almost all villages depend on mangroves for firewood. However, the degree of dependency is high in fishing
hamlets because of their close proximity o mangroves (Map 3.22a and b). Arvicennia marina, Avicennia officinalir and Aegiceras
cornicalatum are the species which villagers tap for firewood. The Forest Department has permitted the collection of dry
twigs and dead wood as firewood from the mangroves after the formation of village-level institutions such as EDC

(Eco-Development Committee formed in Sanctuary areas) and VS8 (Vana Samrakshna Samiti formed in non-sanctuary

areas) under the Andhra Pradesh Forestry Project.

Figwre 22, Women with beadlond of mangrove for firewood

Fionre 23, Firewood transported by boats
i ¥




Map 3.22a Dependency - Coringa Wildlife Sanctuary
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Map 3.22b Dependency - Non Sanctuaw Area
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House Construction

The mangrove wood of a few species such as Exvoecania agallocha, Bruguiera cylindrica, Avicennia manina and A. afficinalis is
used for house construction. After the cyclone in 1996, tapping of mangrove wood for house construction has gone
down, because many fishermen families have managed to construct houses in conerete with the help « f government and
other aid agencies. The project plaved a critical role in this development. Community wood lots have also been raised in
villages to meet demand for it

Figure 24. House constructed ssiop mangrove wood and Paler feaves
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Fishing

Fishing is allowed in mangroves areas. But during the prawn breeding season, a ban on fishing has been imposed by
the Fisheries Department because of the indisenminate collection of fish and prawn seeds for aquaculwre. (Fishermen
collect prawn, fish and crab ale ng with shells for their ivelihood.) All I_I:-l'li:l'lll_', \'i[];qj_‘rch Licpum_i On Mangroves for ﬁﬁhin!_r"r
on the other hand, the farming community, particularly from Bhairavalanka and Gogullanka, engages in prawn seed and

crab collecton.

Fipnre 23, Fislieng activity in the creek
i L4 [

Figaere 26. Mangrove wood as fishing poles



Map 3.22c Dependency on Mangroves in JMM Villages
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3.13. Causes of degradation

Betore mangrove areas were constituted into forest blocks, most mangrove areas in East Godavard were under the
control of private estare owners till estate abolition came in force, After this, the Andhra Pradesh Forest Department
took over the management of mangrove and systemaucally felled mangrove trees under coupe felling system on a 25
vear rotation period from 1933 to early 1970s. This unscientific management practices triggered the chain of reaction
(Figure 27} leading to development of hypersaline condition, which is one of the main causes of degradation of

Godavan mangroves, Apart from the management practice of coupe felling, other major causes of mangrove degradation

include anthropogenic factors such as grazing by feral cattle, and collection of mangroves for firewood and fencing
materials by villagers. Yer another cause is that the banks of rivers and crecks are relatively elevated because of sediment
deposit along the banks whenever floods occur. Resule: lack of tidal flushing in interior mangrove areas, leading to
degradation, with only the fringe areas supporting mangrove growth, Areas adjoining the reserve forests with mangroves
have been converted to aquaculture ponds.

Clear felling through — | Exposure of the mangrove il Ex 'lp.‘ yration of
coupe system soil water
Stagnation of tidal a Development of trough o Subsidence of

water shaped wopography sediment
Development of : .
P ; 3 Mo Natural regeneration
hyper saline

Figwre 27, Bigplysical changes cansed by conpe felling

Fignre 28. Degraded area with artificial canal
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Figure 29, Mangrove wood cleared for house constrwction and fishing poles

Fignre 30, Degradation due to deposition of sand

3.14 Present management practices

After starting to implement the World Bank-funded Forestry Project, the Forest Department formed Eco-Development
Committees (EDC) and Vana Samrakshana Samithis (VSS) in mangrove areas. These local institutions have enabled joint
implementation of mangrove conservation by the Forest Department, MSSRF and the local community. The entire
Coringa Wildlife Sanctuary has been protwecred by 20 EDCs. Similarly, seven EDCs function in Krishna. These village-
level institutions have been allotted “management areas” to help implement mangrove protection and conservation,
Likewise, five village institutions (VLIs) in Godavari and three VLIs in Krishna are taking part in joint implementation,
helped by local-level training,
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3.15. Restoration and Redevelopment

Mangrove restoration activity on the lines of the Pichavaram model was ininated in derraded areas of the Krishna and
the Godavan. The Andhra Pradesh Forest l}r:l-;:u'rrm-nl initiated restoranon of mangroves in the Godavard in 1991 with a
canal-digging exercise. The canals were dug perpendicular to the river, with side canals at right angles to the main canal.
\n exposure visit to the Pichavaram mangrove restoration area was organized for Forest Department staff. After this they
started digging canals at 30" from the main canal. This method reduces the rate of silmton of canals and also facilitates
easy flow of ddal water, The restoraton of the ki sbbarichettupeta Mangrove Management Unit was done jointly with the
Forest J.]I_']‘.l:ll'[!'l'lL'i'I[_ Canals in the ]'};,lr'll;ilhill'l*-\. near Dindu rased by the Forest [)k-]j;”[n]tn[ 1_|_'|_]r|1'|.|_1 1995 have bheen

reancnted for proper tidal I]llkhjr;r_' bv the MSSRE

Restoration of degraded mangroves was carned out in the Mangrove '\1.1[1-.1_L[q_'|uq_-r1r Units (MMLUDY of demonstration
villages. An area of 520 ha, has been restored using the canal construction method in the Godavari and Krishna
mangroves. The canals were designed in a trapezoidal shape with an angle of 45" to facilitate free flow of ndal water and
fresh water. This is to reduce siltation. OF the 520 ha., 165 ha. were restored in the Godavan MANETOVES (Table 7), the
rest in the Knshna mangroves, The restoraton in Godavan was done by five v tllage - level insdrmdons (EDC and VSS)
formed by the project in collaboration with the Forest Department, Restoration was undertaken only in RF areas in order
to ensure sustainable maintenance by the Porest Department and Village Level Institutions, Such restoration not merely
increases healthy mangrove areas, it also arrested further degradation of pristine mangroves adjoining the degraded
]\.lrt'hn'h. Canal construcnon in L!(L'IT.uh d areas L'\|3.L|h|k the water b ||i:. areas, and Han'll:-_’jlln'[lﬁ the resources of crab and
other species. Training for nursery raising, canal digging and planting was conducted for the demonstradon villagers.

\ community mangrove nursery was developed, and the saplings were used for planting in the restored area,

Replication of JMM model by NGOs trained in the project

Three NGOs — Coastal Community Development Program (CCDP) of Machilipamam; Sangamithra Service Socien
of Vijavawada; and Sravanthi of Tallarevu — rrained by the MSSRE univ at Andhra Pradesh, adopred the Joint Mangrove

Management model and restored a mangrove area of 215 ha.

Fipure 31, Topopraplical survey for restor



Fignre 32, Mangrove nursery for restoration

Figure 33, Digging of canals in the degraded area for tidal Tushing




Figuere 34. Planting of meangrove saplings along the canals

Table 7 Details of restoration and Mangrove Management Units - Godavari

Demonstration Village Arca Restored (ha) Arca under MMU (ha)
Matlapalem 5 M2

Dindu 5 ]

Kobbarichettupeta 35 3925

Gadimoga i o)

Bhairavalanka 75 615

Total 165 6842
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3.16 Changes in Mangrove vegetation between 1975 and 1986

A comparison of mangrove areas in the 1975 Survey of India toposheet and the Landsat 5 TM remote sensing data of
1986 is revealing, what was indicated as core mangrove area in the Survey of India toposheet is found degraded in the
1986 Landsat 5 TM data. Chapter 3.13 discussed the reasons for such degradation. Mangrove vegetation found in the
periphery of the sanctuary (boundary) near villages, is degraded due to anthropogenic pressure. Mangroves on the
castern side of the sanctuary along the Bay of Bengal are eroded due to tidal action. But at the same time, accretion in the
Kakinada Bay increased the area of mangroves by about 350 ha. The accretion is due to sedimentation of alluvial
depaosits from the Corangi, Gaderu and Matlapalem river runoff.

Mangrove vegetation near the southern bank of Godavari river (Nilarevu river) in Rathikaluva RF has eroded
because of floods during the southwest monsoon. The course of the river has changed too, resulting in further mangrove
erosion, Two islands south of Gerampeta conspicuous for dense mangroves in the 1975 Survey of India map, look less
impressive in the 1986 Landsat 5 TM data: mangroves are now thinner in the eastern side; other mangrove areas are
changed to sandy.

But there are positive changes as well. In the northern side of the Kothapalem river mouth, the mudflats in 1975
show up as mangrove vegetation in 1986 with many patches of new mangroves. Similarly, along the Godavari river near
Balusutippa RF the mudflats in 1975 now glow green with dense mangroves in 1986 (Map 3.23).

Figure 35, Ervsion along the Corangi RF Exctension, Mangroves facing Bay of Bengal




Map 3.23 Changes in Vegetation between 1975 and 1986
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3.17 Changes in Mangrove vegetation between 1986 and 1998

A comparson of 1986 Landsat 5 TM dara and 1998 IRS 1D LISS 111 data revealed an increase of about 680 ha which
is mainly due to new mangrove growth in newly aceredited mud flats, The 1998 data shows that about 450 ha of dense

mangroves found outside the RF boundary in 1986 were converted into aquaculture farms,

Accretion in the Kakinada Bay area inereased mangrove area by 412 ha and erosion along the shore in the eastern side
of the sanctuary area reduced mangroves by 495 ha (Map 3.24). The erosion of mangroves along the southern bank of
Milarevu river increased further; The river is wider in 1998 than 1986. Mangroves near the northern side of the Kothapalem
river mouth eroded on the seaward side and regenerated landward near Kothapalem village and in the lagoon near the

Kothapalem lighthouse.
3.18 Changes in Mangrove vegetation between 1998 and 2001

Mangroves that showed up as degraded in 1986 and 1998 satellite data are now found thinly covered with mangrove
vegetation, by recently interpreted IRS LISS 111 data of 2001 (Map 3.25). The mangrove plantations (discussed in Chapter
3.14) organized by the Forest Department and by MSSRF under the ICEF-supported project “Coastal Wetland: Mangrove
Conservation and Management”™ have helped to revive the degraded area. 2001 daca has shown an increase in erosion
along the Bay of Bengal in the eastern side of the sanctuary, also an increase in accretion in the Kakinada Bay. Mangroves
in the accreted area near Uppulanka in the Kakinada Bay have increased (Table 8). The data shows an overall increase of
367 ha between 1986 and 2001 and this was mainly due to the effort of the Forest Department under Andhra Pradesh
Forestry Project.

Table 8 Changes in Mangrove Area (in ha)

Description Changes between
1986 and 2001

Restoravon of

mangroves and

natural regeneration

in the degraded areas 3275(+)

MNatural Repencranon

in the acereted areas 223 (+)
Total increase 3498 (+)
Degradation due o

Aguaculture/ Saltpan 658 (-)
Erosion 806 (-)

Degradation duc to

other causes — CHLIPL'

felling, grazing and felling 1667 (-)
Total loss 3131(-)
Net Increase 367

() Decrease in area (+) Increase in area




Map 3.24 Changes in Vegetation between 1986 and 1998
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Map 3.25 Changes in Vegetation between 1998 and 2001
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3.19 Shoreline changes

As shorelines and coastal belts are dynamic, emporal changes in the mangrove wetlands were mapped on the basis
of the shoreline derived from the 1970 Survey of India toposheet and the remote sensing data of 1986 and 2001.
Appreciable changes are seen in both the sanctuary and non-sanctuary areas. Accretion in Kakinada Bay is due to
sediment deposit from the Gaderu and Corangi rivers (distributaries of Gauthami Godavari river). The deposit of
sediments up to 300 meters towards the bay was noticed by comparing the latest data from earlier data.

The southern part of Kakinada port is eroded, but Hope Island is enlarging, and is extending north and northwest.
The bay region has aceretions from the north (near Uppulanka) to Gaderu river mouth in Corangi RF extension. Erosion
was noticed from the Gaderu river mouth onwards up to the sand bar of Hope Island; also from the end of Hope Island
up to the Nilarevu river mouth.

In the Nilarevu river mouth, the river course has changed a great deal from Yanam to the river mouth.
® The sand bed in the middle of the river has shifted southeast and joined the mainland near Gogullanka.
® The area under the Rathikaluva RF along the river has eroded to the extent of approximately 500 meters.

® The spit formation in the southern part of the Nilarevu river mouth has got extended northward, The river mouth
has also shifted towards northeast from east.

Unlike the sanctuary area, the southern part of the delta has acquired more accretions along its shoreline (northeast
to Masanitippa). The non-reserve forest area south of the Masanitippa RF has eroded; the small mangroves found in this
area have disappeared. The eroded material must have been deposited north of this arca near Masanitippa. Accretion has
also been noticed along the coastline southwest of the river mouth near Kothapalem village.

Coastline erosion has reduced both mangrove vegetation and beach sand. At the same time, aceretion has led to an
increase in the mangrove area in the Kakinada Bay (Map 3.26).



Map 3.26 Shoreline Changes
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Map 3.27 Villages abutting Mangroves
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CHAPTER 4

Krishna Mangrove Wetland

he Krishna mangroves in Andhra Pradesh are located in the coastal plains of Krshna delt. According to the
Forest Department, the woral area under mangroves is 5,000 ha. The Krishna mangroves lie berween 15°
2N and 15° 55' N in latitude and 80° 42'- §1° 01' E in longitude spread across Krishna and Guntur districts.
The Krishna wildlife sanctuary has been established in a part of the mangrove wetland — the total area of this sancruary
is 19,481 ha (194.81) sq.km.; it includes Sorlagondi Reserve Forest (RF), Nachugunta RF, Yelichetladibba RF, kottapalem
RF, Molagunia RF, Adavuladivi RF and Lankivanidibba RE They occupy the islands of the delta and the adjacent
mainlands of both districts. A part of the mangroves is located far from the main mangrove area; it's near Machilipatnam
on its eastern side and Nakshatranagar on its western side,

Fishermen in surrounding areas use the mangrove resources for fishing, house construction and firewood and to
obtain fencing material for their houses. A devastating cvclone that hit the Machilipatnam coast during 1977 led to large
arcas of the forest genting degraded.

4.1. Geomorphology

Mangrove areas near the river mouth joining the sea are slightly elevated because of sand casting. This inhibits the
entey of tidal water into the area, thereby affecting mangrove growth. This type of arca can be seen near Nadimeru
and Gollamattapaya. The area is elevated along the edges of the delta, whereas the middle area is low-lving and
swampy. The delta can be clearly segregated from the mainland through the beach ridge running from east to west, north
of the dela.

4.2. Remote Sensing Imagery

Remaore sensing imagery of the Krishna delea (2001), as acquired from IRS 1D LISS 111 data, shows a wide bright red
patch — mangrove vegeration in the delta. Most of the wetland and terrestrial area adjacent to the mangroves (dark blue
tor bluish gray) have been converted into agquaculture farms. Such farms also occupy some of the areas in Molagunta RE,
Kottapalem RF Bit No. 1 and 2, Adavuladivi RF and the northern part of the Lankivanidibba RF as seen in 2001 (Map
4.3) which in not in 1986 data (Map 4.2). The northern part of the delta consists of farm ficlds that show up as fallow
land in the imagery. Small mangrove islands (Lankivanidibba RF) are found on the western part of the delta’s shoreline.
In Yelichetladibba RF, a bluish gray strand indicates water stagnation. Remote sensing data from  various satellite
sensors of various vears have been used in this atlas o prepare thematic maps of the wetland area and monitor
changes in the mangroves of the Krishna delra,
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4.3. Reserve forests

The vegetation in Sorlagondi RE is sparse (Map 4.4). The total area, as per the records of the Forest Department, is
5,199 40 ha, OF this, 1,292 ha. consists of dense MANEIOves, In the J.I:{.'IL':I'.iL!L'tl area, the Forest [');_'[1;|r1111;_'r17 and MSSRE
have both carried our restoration of mangroves, The vegetation near the lighthouse is dense. Awcennia officinalis, A,
maring, Exvoecaria agallocha, Acgiceras cornicwlatum and Rbigopbora apiculuta have been recorded.  Swaeda manitima and
8. mdiflora are common in the degraded areas; Fovoema agallocha and Awicennia marina also oceur, in stunted form.
Acantbns dicifoling 1s seen along the sides of the creck and Clerodendrim fnerme an associate species, has also been recorded.

dvicennia maring and Fsvoecaria agallocha are the dominant species here. Salicornia brachiata is present in highly saline areas.
Dense vegetation of Prosepis fwliffora is seen in the uplands landward, and even near the Krshna river mouth, Nearly

500 ha of barren area near Gollalamoda has been utilized for :1L]u.=u'l.:||l:1:|r+;. The soil in this RF is clayey.

Figare 36. Avicennta marinag in Norlagpondi Rl
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The total area of Nachugunta RF is 6,065 ha. of which healthy mangroves take up 2,873 ha. The species diversity in
this RF is greater than in many others,  Dense vegetation  (Rbizapbora apicalata, Avicennia marina and Avicennia afficinalis)
is seen along the canals. Prosopis invasion is conspicuous in some places along with mixed vegetation of Exveecaria
dgalischa.  The mean height of the trees in this area is 4-3 m. Large areas of degraded mangroves oceur near Zinkapalem
village with stunted growth of Faeoecaria agallocha, Snaeda mantima and Avicennia marmma, The Forest Department and
MSSRE have restored these areas. The dominant species are Rbigopbora apicslata and Avicennia marina. Species such as
Exvoecara agallocha, Alegiceras cornicnlatum, Bruguiera gymnorriiza and Acanthuis ilicfolius have been recorded.  The soil is
clayey as one goes landward, and sandy clayey near the shore,

Fignre 37, I{fl:'{ﬂfﬁfrw'.r mneronala in Nachehugunta REF
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The total area of Yelichetladibba RF is 3,714 ha. Dense mangroves occupy 751 ha. of this area.  Large areas along
the Nadimeru canal are under intensive aquaculture,  The mangrove vegeration is sparse in the land area, but gets thicker
seaward. The degraded areas are found elevated along canals and erecks; ddal water thar entered during the spring tide
and during floods stagnated and inereased soil salinity, thus leading to degradation of mangroves. Awcennia marina s the
dominant species. Species such as  Ribvisopborn apéicadata, Bruguiera gymmorehiza and Aegiceras cornicalations have also been
recorded.  Acanthus ilicifoling 15 seen along the creeks. The soil s sandy towards the shore and sandy elay in the land
arca,  Swaeda maritima and N, wwdiflora ate noticed in - degraded patches and creeks; terrestrial species such as  Prasoprs,

Opaentia and Asparages have also been recorded.

Figure 38. Mangroves along the creeks of Yelehetladibba RF




Kottapalem RF is named after the village Kotapalem situated nearby. The total area of the RF is 1,554 ha, of which
healthy mangroves occupy only 285 ha.  Large areas of degraded patches near Vasalsink kalava have been converted
into aquaculture farms,

Thick vegetation of Awiennia marina, Rbigophora apicilata, Rbizophora mucronata and Brugwiera cylindrica, Braguiera gymmnorebiza,
Nylocarpus granatum is scen along the canals. Swaeda maritima and Salicornia brachiata occur in abandoned aqua farms as well

as in the degraded areas. Species such as Cerfopy decandra, Avicemnta afficinalis, Cleradendrie inerme, Sesuvinm portulacastrnm and
Naltcornia brachiata have been recorded.

Figore 40. Rbigophara apiculata
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The total area under Lankivanidibba RIEF is 5,382 ha. of which 1,974 ha is covered with thick mangrove vegeration,
species such as Alricenmia marina, A, officiralis, ,\';.r'm‘:.r::pn.-‘ aranatue, Exeoecariae ugalloche, € errafr decandra, Riizoplora apicnlala
and Brugwiera cylindrice have been recorded. The vepetation is fairly thick. Larpe degraded areas are found in this RE
Anthropological pressure is noticed from  villages nearby such as Molagunta, Kottapalem, Patur, Naksharranagar and

Lankivanidibba. The sail in this RF is clavey, Prosaper invasion is high in some arcas.

Figwere 41, Riiguplora sucronata found along the creeks of Lankivanidibba RF
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Map 4.5a Mangrove Species Zonation - Western Part

Bay of
Bengal

© Govermment of Indla Copyright 2002,
Based upon Survey of India map with the permission of the
Surveyor Geheral of India. .
fior of intermal details wilh
xw the coevectness rests Bﬂ:}' afBengm'
The territorial waters of Indla extend indo the sas to a distance of
fwohve nautical miles measured from the appropriate base line,




Map 4.5b Mangrove Species Zonation - Eastern Part
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4.4. Mangrove species zonation

Rivigaphara apicilata, B svcronata and Brugsiers qplindriva species are seen along the creeks of Sorlagondi RF (Map 4.6b)
near the light house. An Awieennia mariva zone occupies the area near the creeks. Nweada species are found in degraded
arcas, Likewise, in the Nachugunta RE, Rbizeplora apiculate, R mucronata, Bruguiera gymmorrhiza and B. cplindrica are
observed along the creeks. Awrennia and Fawecarma zones stand in the adjoining area, while Swaede and Prosopir are
prominent in degraded areas, In the Lankivanidibba RE, Rbizaphora apicnlata, R, mucronata, B, eylindrica and B, gymnorriiza are

noticed along the creeks. Rbvgoplora are seen in large numbers along the seaward side (Map 4.5a).

4.5. Soil properties

The soil of the Krshna mangroves is elayvey, and dominated by montmorillonite. The major riverbeds — Gollalamatapaya,

Nadimeru and Krishna — are found to be clayey rather than silt. The overall soil rexture may be classified as silty clay.

Soll samples were collected from both degraded and growth areas of the Krishna mangroves  before taking up
restoration work.  The samples were analysed for soil salinity, pH, electric conductivity and other parameters including
soil texture. The soil is mostly clavey inside mangrove areas, but sandy clavey in a few places.  Soil salinity is greater in
summer than in winter or the rainy season, beeause of the high rate of evaporation during summer, Soil pH in the
arcas studicd  ranges from 7 to 8.8, with an average of 8.0, The average is slightly higher in degraded areas. Organic
matter content s low in degraded areas and creeks and slightly high in dense areas. The phosphorous content is low in

general (Map 4.6 and 4.7).
4.6. Hydrological conditions

Tidal amplitude

In the Krishna mangroves tidal amplitude was observed in 7 stations, 3 in the mangrove areas and 2 in the upstream
(200 km from mangroves). In the upstream area tidal amplitude vared from 1.0 to 1.4 m and showed no conspicuous
vatation between monsoon and summer months, In some of the mangrove areas such as near Sorlapundi mangroves
tidal amplitude was very less, mnging only from 0.15 m to 0.6 m. In some other mangrove areas such as Nadimeru and

Gollamata tidal amplitude was relatively high ranging from 0.8 and 2.3 m (Map 4.8).

Fiiere 400, Data collection for tidal amplitude
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Salinity and temperature

Salinity and temperature variations were studied during February and May in the creeks of Sorlagondi and Nakshatranagar
(Map 4.9 and 4.10). Salinity variations in the mouth of Sorlagondi in February range from 23 to 32 ppt. The temperature
ranges from 28 to 34°C. In May the salinity varies from 27 to 32 ppt and the temperature  from 27 to 33°C. In
Nakshatranagar, the salinity varies from 22 to 32 ppt regardless of the season. The temperature varies from 27 1o 32°Cin
February and 29 1o 34 °C in May.

4.7. Wood and Fishery Resources

Dense Mangroves

Healthy dense mangroves can be seen near the light house in Sorlagondi RF, Nachugunta RE, Lankivanidibba RE, and
wottapalem RE  Faroecarta a 1, Avicernntta mearing and . officinalis are observed on the land. The middle zone is
kottapalem RE [ wgailocha, A d A v b d he land. The middl
populated by Awcennia marina, A. afficnalis, Aegiceras corniewlatum, Exvoecaria agallocha, Rbigopbora apiculata, R mucronata,
Bruguiera cylindrica, B. gymnorrhiza, Ceriops decandra and Xylocarpus granatuny. Suaeda maritima, 8. nudiflora and Fxvoecaria agalfocha
can be noticed in mangrove areas of relanvely low udal inundation,

Mangroves are central to the lives of the artisanal fisher community that lives near these forests, The fisherfolk carry
out subsistence fishing in the mangrove waters and collect prawn seed. The mangroves are source of firewood, fishing

poles, timber for house construction, fencing materials for homes,

Figure 43, Status af restored mangroves in Sorfagondi

Casuarina Plantatons

The Forest Department of Andhra Pradesh has planted casuarinas along the coast under its shelterbelt program.
These plantations can be seen in Sorlagondi R.E near Nali village.



%

Prosopis Invasion

Invasion by Prosopis in the mangrove area is prominent and pervasive all along the three main distnbutaries of
krishna River as well as in the interior of some of the mangrove forests. Dense Prosopis vegetation is observed along
the Gollamatapava river up to the river mouths of  the Krishna,

Figure 44, Invasion of Prosopis in meangroves

Fishes

Fish species such as catfish, mullets, snappers, milkfish, carps, tilapia and mudskipper are common in mangrove
arcas, Snails, crabs, prawns and molluses are also found. Prawn species such as Penaenr sonodon and Pindicnr are quite

common. Many varieties of edible crabs live in mangrove areas, and giant fresh water prawns in swampy areas.

Figure 43, Dry fish and prawn for marksting
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Figre 46, Praum seed collection and selling

Fiowre 47, Crab collection in mangrove forests

4.8. Socio-economic condition

Mangrove User Villages
Socio-economic detail on  the user villages of Krshna mangroves was collected by conducting a Rapid Rural
The Bascline Survey was done in the villages of Dheenadavalapuram,

Appraisal (RRA) and a baseline survey.
Makshatranagar, with the co-operation of the Churches” Auxiliary for Social Action (CASA) in Machilipatnam and the
Gandhian Organisation for Rural Development (GORLD) in Repalle.  Informarion was also obtained from the Mandal

Revenue Office.
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The communities of 28 villages near the mangroves tap the resources (Map 4.11) of Krishna wetlands. The table
below provides details of population, occupation and dependency on mangroves, obtained through the PRA.

Table 9 Mangrove User Villages in Krishna

Major
Occupation Dependency

Village Name Popu-|Live | Agri- |Fish- House

lation|stock | cul- | ing |Houses| Fuel |Fencing |construc-|Grazing

fure tion

Yelichetladibba 1154 | 200 | No Yes 326 | Medium High Medium | Medium
Nachugunta 1500 1 200 | No Yes 300 High High Medium | Medium
Zinkapalem 493 75| Yes Yes 113 | Medium High Medium Low
Gollamondha 25000 | 200 | Yes Yes 430 High Medium Medium | Medium
Dheenadavalapuram 564 | 150 | Yes | Yes 143 Low | Medium Low | Medium
Sorlagondi 25000 1 400 | Yes | Yes 400 High High Medium High
Nali 1124 150 | Yes Yes 228 | Medium Low Low Medium
Sangameswaram 1200 | 400 | Yes | Yes 300 Low Medium Medium High
Para Upakali 70 400 | Yes Yes 200 Low Medium Low High
Lankivanidibba 00 | 100 | Yes | Yes 475 | Medium High Medium | Medium
Mollagunta 2500 1 200 No Yes 400 High Medium Medium | Medium
Tallatippa 300 40 | No Yes 110 | Medium High Medium Low
Naksharranagar 809 501 Yes | Yes 250 High High High Low
Sanjivinagar 550 | 200 | No | Yes 130 High High Medium | Medium
Pattur 350 25| No Yes 10 | Medium | Medium Medium Low
Mandudupalem 400 T3 | No Yes 115 | Medium | Medium Medium Low
Varmapuram 630 65| No Yes 145 | Medium High Medium Low
Zulu 2000 80| No Yes 250 | Medium Low Medium Low
Edurumondi 200001 250 | Yes Yes 400 | Mediom | Medium Medium | Medium
Kottapalem 2500 | 150 | No | Yes 450 High High Medium Low
Kottur 1400 | 100 | No | Yes 300 | Medium | Medium Medium Low
Dakshinasaradanagar | 400 65 | No Yes 120 | Medium | Medium Mediom Low
Uttarasaradanagar 650 | No Yes 130 | Medivm | Medium Medium Low
Muktheswarapuram 370 65| Yes Yes 125 | Medium | Medium Medium Low
kattava 45001 150 No Yes 100 | Medium | Medium Low None
Kallipalaem 5000 TO | Yes Yes 160 Low Low Medium | Medium
Kumaripalem 520 40| Yes No 120 Low Medium Medium Low
Total 310653930 6360

Population and Occupation

Twenty eight villages with 6,360 houses and a totl population of 31,605 abut the mangroves(Map 4.12a, b, 4.152 and
by). These villages depend for their livelihood on mangrove resources. Fishing is the major occupation, but the people
also work as agricultural labourers during the lean scason. The literacy rate of men and women respectively is B7% and
6G% in Dheenadayvalapuram, 36% and 51% in Zinkapalem and 48% and 38% in Nali,
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X
Figure 49. Zinkaplem - one of the user villages near Nachchugunta RF

Infrastructure

Coastal villages in the interior of Knshna and Guntur districts are accessible by road. If a cyclone strikes, evelone
shelrers aren't too far. The people can easily access the forest range office, the Primary Health Center, the police station,
the local high school, bank and Mandal office,

The facilities in coaseal villages situared along the river bank are limited to cyclone shelters, a primary school and
Public Health Centers. A light house is situated in the Sorlagond: RF near Gollamattapaya river, and a guest house
owned by the Forest Department ar Nagayalanka (Map 4.14),

Income range

The average annual income of the villages mentioned above ranges from Rs. 18,000 to Rs 24.000. 55% of the families
feel that their income is not sufficient, but 45% consider it sufficient (Map 4.15),

Livestock

There are 3,930 buffaloes and cows in all the villages, They depend partially on mangroves for fodder (Map 4.16a and by,
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Map 4.16a Livestock - Western Part

~J

% @
e Tallatippa .

Ml.ug.-m:ta 4 Muktheswarapuram

&
a K.arlﬂw.

Bay of Bengal

Legend
400
212
25

© Governmaent of tndia Copyright 2002 s
Based wpon Survey of India map with the
permission of the Surveyor General of Indla.
The responsiblity for the comectness of
Inftesnal detads rests with the publsher, 1
The tavritoriad waters of India extend into the
560 0 2 distance of twebve nautical miles
measured from the sppropriate base line.




Map 4.16b Livestock - Eastern Part

N
A o tkm

DEB'MEI?HIDUML

A

Bay of Bengal

© Government of Tndia Copyright 2002,
Based wpon Sunvey of India map with the permission of the Surveyor General of India,

Thee nesponsibility for the comectness. of intemal detalls rests with the publisher.
The berritorial waters of India extend imo the sea (o a distance of twebve nautical miles

mesasired from the appropriate base line.

=1




112

4.9. Land use

*wretland remon COVers MAaNeTove VEeRCerathon, muaria, wancl Walcr DOCCs s i ML, 5 e , CANAIS, CTOCKS §

The wetland reg i o Iflat, and water bodies such as rvers, streams, canals, crecks and
sand; inland uses include aquaculture and agriculture farms with paddy as major crop. Some of the aquaculture farms set
up during the early 1990s were abandoned in recent years. Intermediate wetland and upland zones are covered with

Prasapds and sand spread along the river course,

Cropping pattern

Paddy is the major agricultural crop cultivated in coastal villages near mangrove areas. It is irngated mainly by canals
of the river Krishna. The Forest Department has raised casuarina plantations under its shelterbelt programme along the
coast near Sangameswaram, Pata Upakali and Nali. The returns from these plantations are used to help the villages,
Salt pans

Some revenue areas are used as salt pans, This can be seen near Sorlagondi RF adjoining the reserved forest.

Aquaculture

Aquaculture is being practised both in revenue lands and forest areas. In some places, paddy ficlds have been
converted to prawn farms; in other areas the same farms have been reconverted to paddy fields. It's mostly tiger prawns
that are cultivated in the prawn farms.
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4.10. Dependency
Grazing

Cattle-grazing in mangrove areas inhibits mangrove growth and the establishment of voung seedlings. The cattle
gobble up young leaves of .Asicenmia marina, and this aborts or limits the growth of mangrove saplings in particular.
According to the local community, cattle graze in the mangrove forest nearby because fodder isn’t available (Map 4.18a
and b).

Firewood
Coastal communities depend on mangroves for firewood, because of the proximity of the mangroves and the easy
access to them. Avicenmia maring, A. afficinalic and Aegiceras corniendatin are the major species used for firewood.

House construction

Mangroves are tapped for house construction. The main species used are Awennia marina, A. officinalis, Excoccarta
agaliocha and Bragiera cylindrca. Following the 1977 cyclone, the Rashtria Swayam Sevak Sang (RSS), TATA, and Red
Cross Society have constructed pucca houses in a few villages.

Figure 30. Mangrove wood used for fencing




Fishing

Fishing activitics are noticed in all of the mangrove areas. Prawn sceds are collected for supply to aqua farms,
Inevitably, a large number of juvenile fishes and prawns are also collected in the process — something that cannot but
affect future fish production. Fishermen colleet and marketr erabs, different varieties of eel fish (known locally as

Canddiparmln, Kowiraya pani, Knlimipamu and Semberipams) and shellfish.

Figure 51, Praws seed collection using nets

Figure 52, Cral collection ——

Fipire 33, Prawn seed collection
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4.11. Causes of degradation

The main causes of degradation of the Krshna mangroves are as tollows:

a) Changes in micratapography due to conpe-felling : Extensive areas of healthy mangrove forest were coupe-felled in the
past. Wherever coupe-felling was done, drastic changes occurred to the micro-topography because of the
evaporation of soil water, the consequent stagnation of tidal water in the coupe-felled area, and the failure of
natural regeneraton in Mangrove specics.

b) Changes in the bisphysical condition due to cyelones: The Krishna mangroves expericnced two severe cyclonic storms

during 1977 and 1990, Though the magnitude of the destrucdon could not be assessed, the storms caused

extensive damage o mangroves through sand easting, making these arcas unsuitable for mangrove vegetation,

Figure 34, Diegraded area and conp felled area
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c)

d)

121

Progradation of shoreline: Progradanion (flat areas gradually tapering into the sea) of the Krishna coast shoreline has
been r.qa:'d. Coupled with low tidal .Ir‘n]‘nlilud_h_', this phenomenon hampers tidal flushing of the wetland in the
upper portion of the mangroves. Result: mangrove wetlands in these arcas have gradually got converted into

terrestrial areas, no more suitable for mangrove plantation,

As explained earlier, the local community living in coastal arcas particularly fishers, use the mangroves for

firewood, fencing materals fodder, house construction and grazing,

Conversion of sangrove wetlands inta pren farees: Prawn farms are coming upona |:1rgr_ scale in the Krshna MANErowe

region. As mentioned earlier, even some part of the Reserve Forests has been converted into aquaculture farms.

Reduction in fresh water flon: The quantity of fresh water reaching the Krishna mangroves has got progressively
reduced because of the diversion of fresh water in the upstream area. This also affects both the growth and the
quality of mangrove wetlands,

Figure 35, Canal constraction in degraded mangroves
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4.12. Restoration and Redevelopment

The mangrove forest area 1s diminishing gradually, because of the reasons cited above. The project took up canal
construction to restore degraded areas and expand the mangrove area. As much as 355 ha of degraded mangroves have
been restored in the Krshna in this manner (Table 10}, This acovity also gave the local community — which provided
labour for constructing the canals and planting the seedlings — much-needed income. Mangrove seedlings were raised
in nursery beds in co-operation with mangrove villagers as per standard measurements and methods, All mangrove
seedlings were raised ro optimum height (to a pencil-thick 60 ems), then planted in the site when climatc and biophysical
conditions were favourable. Seed beds were prepared during November and December, and seedlings planted in
December and January, Training on nursery-raising and planting was imparted to members of the community and to

village-level institutions in the respective demonstration villages,

!'{:gm'r 56, .\'.rn"-a'.f'l frap) and canal constriction (battom) in Nerlagendi BRI
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Table 10 Details of restoration and Mangrove Management Units - Krishna

Demonstration village Area restored (ha.) Area under MMU (ha.)
Dheenadayalapuram 236 ELLT

Nah 5

Zinkapalem 114 Ll

Total 355 20600

4.13. Joint Mangrove Management

Joint Mangrove Management — restoration and conservation of mangrove wetlands by the local community through
village level insttutions —has been demonstrated in three villages, Table 10, shows the area restored and the area under

the protection and management of these villages,

The canal technique explained above has been followed for restoration. The villagers have been given altemarives to
mangroves for fuel and fencing materials, o reduce dependence on mangroves, For example, gas, kerosene and smokeless
stoves (which need less firewood than conventional stoves) have been distributed 1o women. Project staff have
encouraged the villagers to use Prosopis and coconur and borassus palm refuse in place of firewood. Trees have been
planted to provide fencing material for housing, Plantations of casuarina, bamboo, subabul and eucalyprus have been

undertaken to meet the community’s requirements for firewood and timber.

Fégire 57, Restoration done fn 1999
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4.14. Changes in mangrove vegetation between 1986 and 1996

The mangrove vegetation underwent changes between 1986 and 1996, Data from the Landsat 5 Thematic Map (TM)
and IRS 1C LISS 111 data were used to delineate the extent of mangroves in 1986 and 1996 respectively. Starting from the
east, in Sorlagondi RF, mangrove vegetation has increased around the periphery of the core mangrove up o Lankivanidibba
RIF — about 3,039 ha. But considerable degradation of mangrove has occurred in the Mulagunta, Adavuladivi and
Kottapalem RF Bit No.1, At the same time the shoreline has been found to be dynamic in the western part of the delta,
The spit size is increasing; thus natural regeneration of about 300 ha of mangroves has been noticed on the sediments of
the spit. The spit formation on the eastern part of the delta near Sorlagondi does not have much Impact on mangrove

vegetation during this period (Map 4.20).

Figire 58, Degradation due to hyper salinity

Fﬂ,’#ﬁ 39 EJHTL:F I.f’n‘.'e'-'l.' af .rf}l*.g'nm'r:f e - i 4'-'a:m,'.'u::_ﬁwurn i Krishina wetland
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4.15. Changes in mangrove vegetation between 1996 and 2001

IRS 1D LISS 111 data of 2001 was used to delineate mangrove vegetation and associated wetland categores of the
Krishna wetland. The total area under mangroves has increased noticeably between 1996 and 2001, mainly in the
Sorlagondi RF and Yelichetladibba RE. The combined efforts of the Forest Department and MSSRF have improved
mangrove restoration in the degraded area identified in 1986, Natural regencration too has occurred along the shoreline
of the western part of the delta. The new sediments of 1996 were seen in 2001 with naturally restored mangroves in the
Lankivanidibba RF coast. Total mangrove vegetation area went up from 7,890 hain 1996 10 9,512 ha in 2001 (Map 4.21).

Figure 60. Natural regeneration of Avicennia marina

4.16. Shoreline changes

Like the Godavari coastline, the Krishna delta too has undergone many changes, starting from Sorlagondi in the east
end to Nakshatranagar in the west end of the delta. Both erosion and aceretion are noticed in the west and east coast of
the delta, while considerable aceretion has occurred in the southern part, The western part of the delta shows erosion
and aceretion of both land and mangrove vegetation. The sedimentation in this part — due mainly to discharge from
Uppurevu and its distributor canals — has resulted in natural regeneration of mangrove vegetation. Sedimentation near
Sorlagondi due to discharge from canal network in the delta has led to the formation of dynamic sand spit and lagoon.
The coastline and its mangrove vegetation have eroded completely on account of wave action in the south-facing delta
portion in Lankivanidibba RF, Yelichetladibba RF, Nachugunta RF and Sorlagondi RF (Map 4.22),
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CHAPTER 5

Long-term Management

of river water flow; It has been determined that the past management practice of clear felling by coupe contractors
(without realizing that mangroves are not coppicing by nature) has led to blank formations and inhibited natural
regeneration,

The species diversity and population density of each species relate directly to the spatial and temporal discharge

The dams constructed across the Godavari river at Dowleswaram and Alamatti Dam in Karnataka; as well as the
Prakasham barrage ar Vijayawada in Andhra Pradesh across the Krishna to increase cultivable areas — have reduced river
water flow and consequently the nutrients that mangroves require. The natural regeneration of mangrove species and
the establishment of saplings have been inhibited. This has in fact led to the gradual disappearance of some mangrove
species. The loss of Sonneratia apetela from the mangroves of Pichavaram is an example. It happened because of the
reduced flow of river water from 1950 dll date,

Chronological data on salinity and tidal amplitude show that past mangrove species need to be restored and re-
established through afforestation as a means of long-term management. The river mouths must be periodically cleared
and sand bars removed to ensure free flow of river water into the sea. This can improve nutrient supply not only to the
mangroves but also to the juveniles of fish that breed in the open sea and take shelter in the mangroves. Periodical
monitoring of sandbar formation in the river mouth, coupled with monitoring of rainfall and water discharge from
Dowleswaram and other barrages, could be very effective. These measures must be implemented with rigour. Dredging
of the river mouth can be organized in co-operation with port authorities and local fishermen, as both will benefit from
the resulting economic and ecological improvements.

Another important cause of degradation is the felling of mangroves by the poor to meet genuine basic needs.
A mangrove protection policy should offer these people viable alternatives to mangroves for firewood, fencing, fodder
and house construction. A sustainable method of mangrove harvesting should also be evolved. . Partcipatory patrolling
by members of EDC/ VSS and the staff of the Forest Department, and strict and systematic vigilance, are essential for
better mangrove management.
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Figure 67, Training for alternative income throngh cofr rope mraking
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