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An initial survey and study Report of Wetlands in the Nilgiris

  Keystone Foundation

WETLANDS CONSERVATION & SUSTAINABLE MANAGEMENT

IN THE NILGIRIS

The study Area

Geology and landscape history, Drainage and Vegetation history

The Nilgiris are located between 11 10 and 1130 N latitude and between 76 25 and 77 00 E longitudes at the junction of the Eastern Ghats and the Western Ghats, or Sahyadris, the two prominent mountain ranges that run almost parallel to the coastlines of Peninsular India. Geologically the Nilgiris belong to the Archean continental landmass of the Indian peninsula, composed of pre-Cambrian, mainly metamorphic rocks (gneisses, charnockites, and crystalline schist). Due to continental drift of the “Indian shield” which until late Jurassic times was a part of the ancient Gondwanaland – and coincident with the Himalayan orogenesis during the Cretaceous and Tertiary periods, geotectonic movements in the southern Deccan resulted in its fragmentation and in vertical dislocations along fault lines that are oriented in three main directions, viz. NNW-SSE, NE-SW and W-E, and that recur in the morphological boundaries as well as in the courses of many streams and rivers of the Nilgiris.

           Thus, the triangular-shaped mountain block of the Nilgiris was formed by the phase-wise uplifting of a portion of the Deccan. This horst is almost entirely made up of more or less garnetiferous, acid hypersthenic charnockites (Holland 1900) with a general NE-SW to ENE-WSW strike of foliation (Eastern Ghats trend) and traversed by doleritic and quartzite dykes. It is slightly tilted towards the east – like the entire Deccan Plateau – and has a base size of roughly 2400 square kilometers, of which 40 % rises above 1800 meters in the central Nilgiris Plateau (which falls off steeply on all sides). It culminates in Dodabetta, or “big mountain” with 2636 m elevation above mean sea level. 

It is the close spatial association of two contrasting morphological zones or relief types – the “mature” landforms of the elevated plateau and the “juvenile” Sigur, Pykara and other, minor rivers and streams, some of which have been dammed up during the past five decades. 

While the first, uppermost level has been designated Dodabetta landforms, the second and third together represent the Ootacamund landforms (Pardhasarathi and Vaidyanathan 1974). All three can be identified as fossil, disintegrating relict landforms showing little, if any, morph dynamism of the kind responsible for their original formation and similar to that still active on the Mysore Plateau and on the Coimbatore Plains. Under present climatic conditions and due to upstream migration of nick points of stream profiles as well as the deforestation and tillage of large tracts of land, linear erosion generally prevails over denudation processes. This is increasingly so towards the edges of the plateau where numerous streams and rivers leave the upper Nilgiris in torrential rapids and picturesque cascades, with heights of up to 120 m, which emphasize the youthfulness of the Nilgiri mountain block as a morphological unit.

Goal 

Conservation and Sustainable Management of Wetlands in key areas in the Nilgiris through Innovative Strategies

Objectives

· Survey and mapping of crucial wetland habitats – ecological aspects, socio-economic situation of stakeholders within the wetland home-range and economic activities that are on-going at present.

· Dialogue and advocacy with the Government on how to declare these wetlands as important conservation areas and initiate legal steps towards it

· Assess the dependence of stakeholders on the wetlands 

· Develop local wetlands conservation and management plans

Methodology

A questionnaire was designed to gather information on the physical, biological and management aspects of the wetlands. Physical parameters like topography, area, slope, ph of water, number of inflows, number of outflows, water quality, flow rates etc. were measured. Biological parameters on the water quality were designed and also on the ecological status of the wetland, in terms of the flora, fauna. The issues regarding access, ownership, status, land use etc. helped to provide the picture w.r.t. management of the area.

For each wetland surveyed a schematic map was made. These maps are not to scale but provide an idea of the lay of the area and the land use pattern around them.

Based on the information collected we would like to highlight these findings. The survey done so far was of a reconnaissance nature and has thrown light on many of the issues around the wetlands.  The qualitative nature of the data brings out issues that need to be focused for the upcoming in depth study of the wetlands.

Four teams of 4 persons in each have been formed with a common Botanist for each team. 37 wetlands have been listed through a combined brainstorm – which is spread all over the district. Two wetlands have been surveyed as one team to learn a multidisciplinary approach to wetlands. In each wetland – the activities undertaken are:

· Transect walk from one end of the wetland to the other

· Observations of land type, water flows, vegetation, streams convergence, source of springs

· Measuring flow of water – either through a 1 liter bottle – average of 5 readings – time taken to fill up the bottle. Or if it is not suitable, to float a piece of wood in a given distance and measure the time taken to cover this distance – thereby know the speed of water.

· pH measurements with a digital pH meter in 3 places: the inflow, outflow and centre of the wetland where water is stagnant.

· Measuring depth of water with the wetland – random

· Collection of water sample to test various water parameters to determine its suitability for drinking and other such purposes.

· Perimeter of the wetland with a GPS 

· Drawing a sketch of the wetland to show the layout – vegetation, flows, and roads.

· Inventory of birds, water insects, and insects found in dry areas – on the sides of wetlands, wetland plants and other domestic and wild animals dependent on wetlands found in the vicinity or observed through scat and pugmarks.

These wetlands can be categorized as:

1. Wilderness Zones – where Wetlands are found and no human activity or presence.

2. Rural – Situated far away from populated zones yet providing multi-uses to habitations and settlements.

3. Urban – Located within town limits, close to population concentrations – multiple users and stakeholders.

The term wetlands seemed like an alien term to many and still to many others it gave the impression of large flooded paddy fields or tanks with numerous water birds. Both these descriptions are distant for the hill people. The local terms like Haada, Anni, Kher, Kolli seem to ring a bell. Also to ask for a patch of land where ‘Vasambu (Acorus calamus) was found growing naturally’ would bring about recognition immediately.

Water tests:

Water quality refers to the suitability of water for human and ecological uses based on selected physical, chemical, and biological characteristics. Some physical parameters, such as temperature, acidity (pH), dissolved oxygen, and turbidity can be measured directly in a wetland, river or lake. Analyses of specific chemicals that can be found in the water are generally done at a laboratory.
The measured values of a water quality parameter change over time and depend on the characteristics of the water body, such as its flow, nutrient and pollutant sources, etc. The meaning of a single measurement is though significant, the changes in the measurements over time are often important.

The group carried out the tests for various parameters and chemical contents in the water for wetland water where it was used for drinking, cooking and other household purposes. Tests were also carried out in other wetlands as well to see if the chemical discharges and other influences on the wetland affected the water quality.

Wetlands:
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Strongly influenced by water, wetlands support natural vegetation and maintain soil structure that is distinct from the surrounding drier uplands. Wetlands occur in shallow basins, depressions, and along the shallow edges of many streams, deeper ponds, and lakes. 

How does a wetland ‘work’?

This depends a great deal on how the water in a wetland interacts with the surrounding areas. This includes how the water flows in and out of a wetland and how deep the water is. 

Wetlands receive water from a variety of sources:

· groundwater 

· rain 

· water runoff from spring melts and precipitation 

· streams, rivers and lakes 

Wetlands can be thought of as giant sponges. They absorb water from many different sources during wet periods, and they release it slowly into the surrounding areas during dry periods. In this way, wetlands can help to reduce flooding, ease the impact of drought and recharge groundwater supplies.

Water flowing into a wetland from higher ground must move through the upland and riparian areas. These areas are important, as they form ‘barriers’ that help to filter water as it passes through them. The plants and soils absorb chemicals, nutrients, sediments and other impurities from the water as it passes through. 

Once the water is in the aquatic area, its levels may vary. Some wetlands, like fens and bogs, are very shallow, with little or no open water. Others, like marshes and swamps, have lots of open water. Some wetlands are permanently wet, while others are only wet at certain times of year.

The water level helps to determine the type of vegetation and wildlife found in a wetland. Wetlands with less open water tend to have more heavy vegetation, such as moss, in them. Wetlands with lots of open water are also vegetated, but they also attract a lot of wildlife. 

The unique flora and fauna of the area is little studied and needs to be focused on. The typical wetland grasses, presence of wild flowers especially in areas of high grazing, sightings of panther scat, Bison and Sambhar tracks make the area an interesting site for further studies on the biodiversity. Water fowl like Pond Heron, Red Wattled Lapwing, Bittern, Purple Moorhen and Egrets were sighted. At one of the areas in Tirisigadi the butterfly diversity was very high. It was a small patch and looked like a man made butterfly park.  It would also be interesting to assess the successional changes that have occurred to the vegetation with drought, grazing or pesticide inflows. 

With relation to the issue of disturbance one has to address a basic issue of what could be considered a disturbance to a wetland? 

·  Invasive species: Wattle, Ulux spp. , Cytissus spp. , Lantana camara were present at all sites. The invasives were found growing on the edges of the swamps and were they real threats to the swamp. We did not find or could not identify any aquatic weeds. The invasives were found at almost all the sites.

· Exotics: Eucalyptus species were found planted along most of the protected area wetlands. There seemed to be a lot of water around the trees. The trees were always found planted at the higher lands and at the sources. 

· Pesticide inflow: Most of the vegetable growers were located in the valley close to wetlands. There seems to be unrestricted access for water and no controls on the inouts of ragriculture. The chemical run off must be very high. Tea plantations are raised till the edge of the wetland and in areas like Gudlaur sometimes evening the wetland. This inspite of knowing from experience that the tea will to do well. The issue is “why leave the land fallow?” All the surveyed wetlands have a high chance of having water contaminated with chemical inflows.

· Grazing:  Many of the wetlands we surveyed were subjected to high levels of grazing but whether this was a pressure or a part of the ecosystem one needs to look into. At Governor Shola no: of cattle droppings highest, highest diversity of wild flowers.

While the survey provided us a chance to gain a deeper understanding of the wetlands of the hills, it also put into our minds many more questions. The soils we saw at the different sites varied in color, texture and depth. They definitely had high water retention and in some places looked like the soil was pouring out water. The total disregard we have in the Nilgiris for our wetlands and their significance is definitely worrying. From dumping of garbage to letting out of sewage the value of these fragments is little understood. A greater need to understand the intricacies of the wetlands can only be taken up alongside a campaign to instill an awareness and respect for these diminishing landscapes.

[image: image2.jpg]


   [image: image3.jpg]



The Bison Swamp                                       Measuring the inflows/outflows
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Surveying in Edapalli                                     Carrot washing in the wetland inflow at                                                   at Emerald  
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On-site Ph readings on Ph meter                  GPS based surveying for perimeter

CONCLUSION AND FUTURE ACTION PLAN

Unlike Wetlands in general – these are hill wetlands and have unique features. Some of them are:

· Small in size

· Found in remote places

· Can co-exist with diverse vegetation – trees, rocks, soils, roads, revetments, small scrub, waste water yards, stagnant pools in rural-urban environments

· Are often found in subterranean strata – especially in cold seasons (high solar radiation in the morning and very high evaporation during the night – open skies) – the thick grasses form a layer to protect the wetland – which goes just beneath the surface. In the rainy season or pre-monsoon, a little moisture and flows in the surface primes these wetlands to come up and trigger spring activity and streams.

· Fragmented in small random patches – with underground connectivity of water channels

· Though found in valleys – they start occurring from the slopes and converge into the valley where they open up as a water body

· Wetland in the hills are more conspicuous – there are no dramatic landscapes that lead to the wetland zones, it is sometimes found in the most unexpected places – and therefore has been taken for granted and their functions and roles significantly under estimated. 

· In the upper areas of Mukurti National Park – wetlands occupy central places as they are the corridors of the streams. They form belts around the streams and contribute to the flow – bringing in water and other nutrients from the side slopes and grasslands.

Future course of action: Based on the exploratory survey results of the four teams a few of the wetland would be selected for further study and action. Depending on the various criteria, need, usage and type of wetland the action plan would be formulated and implemented. Future action plans would be prepared along with the community or user groups as well as the government department in charge of the wetland in Nilgiris. 

These activities can be taken up with the help of the following persons and groups -

· citizens 

· students 

· science club of school 

· NSS

·  youth club 

· Farmer's association 

· Temple committee 

· GO-dept water supply dept sanitation dept, FD, HADP

· Watershed committee

· Panchayat

A GIS map of the wetland surveyed:
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Questionnaire for data collection:

	Physical & Biological parameters
	 

	Date / Team members
	 

	Time, weather conditions
	 

	Name of the lake/Locality
	 

	Source (stream, spring, rainwater, run-off, industrial / household waste)
	 

	Area (sq.meters)
	 

	Lat
	 

	Long
	 

	Altitude
	 

	district/taluk/village/ward
	 

	watershed code
	 

	pH (in flow & outflow points)
	 

	no. of inflows / outflows
	 

	Water flow (liters/min.)
	 

	depth (meters)
	 

	Water Sample no.(test for potability wrt household end users)
	 

	Turbidity / sedimentation 
	 

	Colour / Odour
	 

	% vegetation cover
	 

	Grasses
	 

	Shrubs
	 

	Herbs
	 

	Ferns
	 

	Trees
	 

	Birds
	 

	Butterflies
	 

	Amphibians
	 

	Acquatic plants
	 

	Fishes, reptiles
	 

	Grazing 
	 

	Canopy - open, closed, partial
	 

	Mammals
	 

	Anthropogenic Parameters
	 

	Area status (Pvt, RF, Revenue, CPR, any other)
	 

	Access (motorable road / foot path)
	 

	Type of water usage structures
	 

	Check dam (present / absent)
	 

	Fencing / periphery bunding
	 

	Occupation of people living in and around wetland
	 

	Number of families directly dependent on wetland resources
	 

	Land use around wetland
	 

	Tourism / recreational activities
	 

	Fishing / other activities
	 

	Nurseries
	 

	Cultural significance
	 

	Issues which need immediate attention
	 

	Conservation / management action needed
	 

	Any other information
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This photograph has been taken in a pristine wetland located within the Mukurthi National Park in the Nilgiris.








