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Front cover photograph:  Part of a large herd of Mongolian gazelle (Procapra guttorosa) on 

winter pasture in Matad sum, August 1999. The animals could be observed at close quarters 

with a suitable hide but showed a strong flight response from people at distances of 

up to 1 km or over; a characteristic of heavily disturbed and hunted populations. 
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The consultant was asked to work with the Eastern Steppes Biodiversity Project (ESBP) in order to achieve the following four objectives:

1.
establish an effective inventory and monitoring programme for rangeland health over the Eastern Steppe;

2.
establish a sound research programme to determine carrying capacity and to assess the ecological effects of fire, grazing by wild and domestic livestock, and Brandts voles;

3.
establish a pilot project in a selected sum to determine the current grazing regime, the health of the rangeland, and the livestock economy, and to initiate immediate actions in grazing planning and management;

4.
train project and counterpart staff in required rangeland study methods.
Arriving on 21st July 1999, the consultant spent 7.3 weeks in Mongolia of which 5.7 weeks were in Dornod and the rest either in Ulaan Baatar or travelling to and from the eastern steppe by road.  Whilst based in Choibalsan, the consultant visited 5 sums and was shown rangelands experiencing a variety of types of land-use and grazing intensities.  Inventory and monitoring methods were demonstrated by the project staff on previously established vegetation plots and transects. A workshop was organised in Sergelen sum centre so that the consultant and ESBP staff could discuss management issues with herdsmen and women, farmers, and district officials from Tsagaan-Ovoo and Sergelen sums.  With the help of project staff and other research workers, the consultant then organised and facilitated a 10-day workshop in Choibalsan, at which 37 participants were provided training in scientific methodology, field biology, data collection and analysis.  Whilst in Ulaan Baatar, meetings were held with representatives of a number of government and non-government offices, including the  Environmental Protection Agency, UNDP, the Research Institute of Animal Husbandry, the Institutes of Botany and Biology, Mongolian Academy of Sciences, the Centre of Nomadic Pastoralism Studies, the British Embassy, VSO Mongolia, GTZ and WWF. 

Sum Managementtc \l2 "Sum Management
In Sergelen and Tsagaan-Ovoo sums, there was a pattern of heavy grazing around sum centres with extensive areas of lightly-grazed pastures towards sum boundaries.  This is continuing to be aggravated by socio-economic pressures accompanying change from the centralised to a market economy.  As a way of addressing this underlying problem, it is recommended that the project provide assistance in micro-enterprise development, particularly in the marketing of livestock products.  It should be pointed out that this measure, if successful, may encourage herdsmen to enlarge their herd sizes which could in turn exacerbate grazing problems: it needs to be applied with other measures which will encourage more extensive use of pastureland.  A number of options for promoting more extensive use of pasture are considered.  They include taxation of pastureland close to sum centres, development of the bag administrative system, and direct support for traditional nomadic husbandry in the form of legislation, law enforcement and training.

The frequency of fire is reported by sum residents to have increased since Negdel times when sum centres had a greater capacity to send cars and people to fight wildfires.  Today, fire is almost universally feared as both destructive and dangerous.  There is a need to improve current fire management and control methods, and also to conduct research into the role of fire in the ecosystem (see section below: Rangeland and Biodiversity Research.  It is recommended that the project obtain the assistance of a fire management specialist to plan firebreaks, demonstrate safe procedures for controlled burning, and to train sum personnel in all aspects of fire management.

Although opinions varied concerning wildlife populations, the general consensus of the workshop was that several large mammal species were declining as a result of hunting and poaching pressure.  It is recommended that horseback transects are established in each protected area, and that rangers are taught to gather systematic data on the density of mammals and large birds.  This should be combined with a project to gather information on illegal offtake and trade in wildlife, and methods are suggested for monitoring both animal and plant offtakes.  Recommendations are also made on a number of immediate steps for improving law enforcement at the sum and aimag levels.  

Steppe Monitoringtc \l2 "Steppe Monitoring
The main progress by ESBP towards establishing a system for monitoring rangeland health has been in the development of some prototype methods for measuring indices of range condition.  Two principal tasks are remaining: firstly, the preparation of a monitoring programme which specifies the objectives of the monitoring and the design of the monitoring (i.e. the number and placement of stations and frequency of measurements); and secondly completion of the development of the current sampling methodology.  Recommendations are made for both tasks.  As regards the monitoring programme, it is recommended that:  a) existing and new data from the current transects are entered onto a database to enable an evaluation of their utility so that a decision can be made on what transects should be kept within the overall eastern steppe monitoring programme; b) an intensive sum monitoring programme to be based on revised transect methodology should be established in Sergelen sum to provide detailed information on grazing pressure and its impact on the rangeland (a set of methods is  provided); and c) a collaborative monitoring study of the whole eastern steppe should be established, and based on remote sensing. As regards the sampling methodology currently in use by ESBP, eight recommendations are listed which are designed  to improve the monitoring of rangeland health.

Rangeland and Biodiversity Researchtc \l2 "Rangeland and Biodiversity Research
The workshop in Choibalsan provided training in scientific methodology which was designed to give local research workers an opportunity to improve the planning and execution of their own research projects.  A fourteen step schedule was devised covering all aspects of project design and field research, starting with the identification of research questions of interest to management, and moving on to such topics as: hypothesis testing, choosing methods for data collection, checking for bias in methods, and data analysis.  There was an opportunity for everyone to try out methods in the field and to gather some test data for analysis back at headquarters.  Difficulties were experienced in teaching research methodology to the workshop which apparently arose from the different scientific traditions that characterise schools of biology in Western countries and those in Russia and former Soviet block countries.  It is recommended that ESBP arrange for further scientific training but that this should be targeted so as to assist scientists undertaking individual projects that have been selected by ESBP for support, rather than being given to large groups of research workers with different research backgrounds and interests.  It is also recommended that ESBP focus collaborative research activities at a single field site so as to facilitate development of an integrated ecosystem research programme.  Lastly, specific recommendations are made for studies of habitat selection by Mongolian gazelle which will provide a sound biological footing for the ESBP/WCS-funded collaborative project on gazelle migration.  

Sustainability Issuestc \l2 "Sustainability Issues
At the request of the CTA, a number of wider issues concerning sustainability of the project are discussed in Chapter 6 in the form of mechanisms which enable sustainable utilisation of the natural resources of the Eastern Steppe.  At the sum level, there is a need to find ways to link assistance given with marketing of livestock products to assistance received with conservation of rangelands and biodiversity, particular with the aims of encouraging more dispersed grazing and better regulated hunting.  A particular cause for concern is an apparent lack of revenue base from which to finance protected area management in the Eastern Steppe over the long-term.  A number of suggestions are made on possible sources of revenue, including development of eco-tourism; a green tax or other contribution from companies exploring or extracting minerals and oil from the Eastern Steppe; sport hunting; and establishment of a trust fund (Chapter 3).  Long-term conservation in the region will also depend on the future availability of local staff who have benefitted from a sound training in ecology, conservation biology and wildlife management.  Collaborative links with international centres of excellence could provide Mongolian graduates with high quality training and supervision of their research projects as part of a higher degree programme.  At the same time, the collaborations would help ESBP undertake its own research programme.  
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Backgroundtc \l2 "Background
The utilisation of Mongolias rangeland has changed little over many centuries.  Land has never been owned by individuals but official tenure to land has been granted since 1206, when Genghis Khan established the Mongolian State and awarded parcels of land to those who had helped to unite the Mongol tribes.  The rights to land passed to succeeding generations and there were few changes in land tenure before the twentieth century.  Following the revolution, all land was nationalised and taken under state control on 21 May 1921.  However, the redistribution of rangeland and the development of arable production was not completed until 1959.  The new sum became the basic administrative unit and its divisions were made to accommodate equal numbers of livestock and herders, thus larger sums were created in areas  with few people and livestock (Map I).  Each sum contained an agricultural  Negdel (a cooperative production organisation) or a state farm.  Livestock were redistributed on an egalitarian basis and traditional land tenure rights were replaced by regulations imposed by the Negdels.  This restructuring apparently caused many herders to lose interest in the protection and improvement of pastures.  Since 1990, the centralised economy has been replaced by a market economy.      

A number of threats including destruction of habitat for cultivation, timber production, and mining have led to widespread destruction of natural habitats in Mongolia since the 1950s.  However, by 1990 large areas of the country still remained as undisturbed habitats for wildlife.  Over the past decade the Government has given high priority to the environment, establishing a number of new protected areas.  The extensive grasslands of the Eastern Steppes of Mongolia are world-renowned for the herds of migratory gazelles (cover photo) and its pristine wetlands are especially known for the high density of nesting white-naped cranes (photo 5): there are now nine protected areas and 12 proposed ones (Map II).  The most serious limiting factor for effective conservation of the Eastern Steppe has been an inadequate number of trained staff.  Partly for this reason, it has not proved possible so far to curb the level of poaching or the illegal trade in wildlife products with neighbouring countries.  Absence of monitoring programmes, has meant that the status and trends of wildlife populations have not been assessed. 

Overall Objectives of the ESBP Programmetc \l3 "Overall Objectives of the ESBP Programme
The Eastern Steppe Biodiversity Project (ESBP) which has the full title Biodiversity Conservation and Sustainable Livelihood Options in the Grasslands of Eastern Mongolia is a seven-year conservation programme funded by UNDP/GEF with the Ministry of Nature and Environment (MNE) as the Executing Agency.  The project commenced in 1998 with a focus of activities in the three eastern aimags (provinces) of Mongolia.

The project proposal document contains a number of statements about the goals and objectives of ESBP.  There are three statements about the global environment objective of the project, a project goal, and three immediate project objectives.  The three global environment objective statements are as follows.

1.
The global environment objective of this project is to promote and ensure the long-term conservation and sustainable use of biological diversity in the protected areas and buffer zones of the Eastern Mongolian grassland ecosystem.  Its global significance is as one of the last remaining temperate grasslands and habitat for many endangered and rare endemic species and unique species associations.

2.
The Eastern Steppe is seen by the GOM as the next frontier for industrial and agricultural development because of its specific ecological potentials.  Biodiversity conservation in the Eastern Steppe is imperative and should be related to prevention of harmful impacts and promotion of sustainable development taking biodiversity conservation into account.

3.
The global environment objectives of the project are:

· Long-term conservation and sustainable use of protected areas and their buffer zones in the Eastern Steppe; and

· Incorporation of biodiversity consideration into sustainable development for the Eastern Steppe.

The goal of the project is given as follows:

The projects goal is to provide a model for biodiversity conservation and sustainable development that addresses the priority threats to biodiversity.  It will be applied in a well-defined, targetable area of Mongolias Eastern Steppe that can later be replicated throughout the Steppe region as well as in other ecological regions of the country and the world.

The three immediate objectives of the project are listed as follows:

· To ensure that the management of the seven existing protected areas* in the Eastern Steppe are strengthened for effective protection of critical biodiversity within them;

* Note, three are currently nine existing and twelve proposed protected areas (Map II)
· To support biodiversity conservation and sustainable alternative livelihoods in the buffer zones of the protected areas;

· To incorporate and internalize components of biodiversity conservation into provincial and local development plans, so as to ensure the sustainability of activities and provide institutional frameworks for the replication of these initiatives; to support general measures for the long-term sustainability of all these efforts.

Project Performancetc \l3 "Project Performance
The progress of the project towards its objectives has been recently described in the UNDP Evaluation Report (May 1999).  From the point of view of this consultancy, the most relevant additional documentation is the report on the mission of the Grassland & Range Management Consultant (Buzzard, 1999).  Working in the project area during October and early November 1998, the consultant developed a method of monitoring the health of rangelands which was practical and feasible within the local technological and operational constraints (Chapter 4).

Purpose of Consultancytc \l2 "Purpose of Consultancy
The overall aim of this mission, as described in the terms of reference (Annex 1), is to build on work completed in 1998 on the establishment of a framework for the rangeland health monitoring system, by :

a)
developing a comprehensive research programme to provide the necessary information for management;

b) 
within a selected sum, study the grazing system and livestock economy and start work on actions in grazing planning and fire management.  

These aims were then expanded within the context of four specific objectives, namely to work with project and government counterpart staff, local authorities, and research institution and university staff, to:

1.
establish an effective inventory and monitoring programme for rangeland health over the Eastern Steppe;

2.
establish a sound research programme to determine carrying capacity and to assess the ecological effects of fire, grazing by wild and domestic livestock, and Brandts voles;

3.
establish a pilot project in a selected sum to determine the current grazing regime, the health of the rangeland, and the livestock economy, and to initiate immediate actions in grazing planning and management;

4.
train project and counterpart staff in required rangeland study methods.
The extent to which the above objectives could be implemented was determined largely by the overall duration of the mission (see Chapter 1).  In discussion with the Chief Technical Advisor, the following operational tasks were prioritised:

1.
Convene and facilitate a workshop within a selected sum to explore options for rangeland and livestock management and protected area conservation, and in addition  gather relevant data from the Governors office and elsewhere for underpinning future management planning and actions.

2.
Review the rangeland inventory and monitoring programme established in 1998 making recommendations designed to improve its efficiency and effectiveness.

3.
Convene and facilitate a 10-day workshop in Choibalsan to provide training to project, counterpart and external scientific staff in ecosystems research, scientific methodology, and the preparation of project proposals.

4.
Report on issues of sustainability affecting the above objectives and the ESBP as a whole.

Implementation of Taskstc \l2 "Implementation of Tasks
Implementation of the first three operational tasks is described in Chapters 3 - 5 respectively: some wider issues are discussed in chapter 6.  Training of staff in research methodology, including rangeland study methods, took place whenever the opportunity arose but principally within the scientific workshop (Chapter 5).  As detailed in the Acknowledgements, substantial contributions to all sections were made by the staff of ESBP, the grasslands team, and others working in Mongolia. 

CHAPTER 3
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      SUM  MANAGEMENT OF THE STEPPE

Introductiontc \l2 "Introduction
The ESBP has been designed with three main levels of conservation activity - a) the protected areas, b) the buffer zones, and c) across the whole of the Eastern Steppe.  With respect to the buffer zone level of activity, it was initially envisaged that the project would concentrate in the zones surrounding the two strictly protected areas, even although these areas are sparsely occupied, but subsequently it was recommended by the Tripartite Review Committee (see Minutes of Meeting on 7 July, 1999) that the focus should be on sums that both contain part or all of a protected area and are centres of human population.  The concept of the buffer zone is examined in the Inception Report (July 1998) where certain difficulties in the application of this, now classical, approach to conservation are highlighted.  Recently, as part of a GTZ project, funds were offered for small rural development projects in the Mongol Daguur SPA buffer zone, but it was found that this encouraged people to move into the established buffer zone.  A similar problem has been reported in connection with the development of National Parks and their support zones (or buffer zones) in East Africa and the term doughnut effect was coined to describe the ring of settlements that surround the parks.  Human density declines both within the park and at greater distances from the park boundary.  The pressures exerted by the ring of settlement have a detrimental impact on the parks ecology.   So it is possible  that restricting buffer zone activities to the immediate vicinity of protected areas in the Eastern Steppe may increase rather than decrease threats to biodiversity.  

Suggestions have been made that the whole of a sum which contains all or part of a protected area should be established as a buffer zone: in the case of Dornod this would mean that the entire aimag of 14 sums would be a buffer zone (see Inception Report).  This suggestion raises the problem of how to coordinate land-use planning activities at the sum and bag levels of administration, with the activities of the buffer zone management committees.  It was therefore decided from an early point in the projects development that more information would be required on country people, their activities, movements, livelihoods and economies, on their needs and wishes, and on their interaction with biological and physical resources.

It was with this background in mind, that the first operational task for this mission was defined (Chapter 2), namely to convene and facilitate a workshop within a selected sum to explore options for rangeland and livestock management and protected area conservation, and in addition  gather relevant data from the Governors office and elsewhere for underpinning future management planning and actions.
The ESBP project has a particular interest in the Strictly Protected Areas, Mongol Daguur and Dornod Mongol, but as mentioned above the neighbouring sums have a low population density, are on the periphery of the region and are unusual in some other respects.  Mongol Daguur (north) is close to the Russian border providing easier access to markets for skins and furs.  There is also a train to Choibalsan twice per week.  There is a high diversity of hunted mammals, including red fox, corsac fox, wolf, raccoon dog, gazelle and marmot.  People (predominantly Buryat and Heemchin) are settled in villages with gardens.  Herders usually stay in one place throughout the year and the standard of living is relatively high.  Consequently most of the adult male population have guns, horses and motorbikes, and control of hunting is a major challenge.    

The situation at Dornod Mongol is quite different.  It abuts the Chinese border providing  access to markets for the main target species, which is gazelle.  The local human population occurs at low density and households are restricted by legislation so that they cannot settle in the PA.  However, there are six army posts within the buffer zone and PA, and each of these has 30-50 people.  The army personnel reportedly take part in hunting gazelles. 

Because of these somewhat unusual features at Mongol Daguur and Dornod Mongol, it was decided to work in the Sergelen and Tsagaan-Ovoo sums.  Two adjoining sums were chosen instead of the single sum initially planned  so as to provide an opportunity for investigating the level of coordination between sum administrations as well as that between sum and aimag administrations.   These two sums are centrally located within the Eastern Steppe, have a range of land-use including livestock husbandry and wheat farming and have been encountering problems, such as a steep rise in unemployment, increasing poverty, and difficulty in marketing livestock products, that are considered typical of those facing other sums in the region.  They incorporate part of Yakh Nuur and Tosonkhulstai PAs, contain many of the wildlife species associated with the area (Table 1), including a large migratory population of Mongolian gazelle (Map III).  Furthermore, the Governors of both sums have shown themselves to be supportive of the ESBP project and both are open to the possibility of tourism development in the future. 

Methodstc \l2 "Methods
A team from the ESBP and PAA visited Sergelen and Tsagaan-Ovoo sums over a 6-day period (11 - 16 August 1999) for the purposes of convening a workshop at Sergelen sum centre, holding discussions with the sum administrative staff, and visiting certain local sites of importance for biodiversity conservation.  The technical team comprised the following: rangeland expert, community development specialist, VSO ecologist, and biodiversity expert from ESBP; a specialist from PAA; and the consultant on grassland ecology and rangeland management.  They were assisted by an ESBP translator and two drivers.   Team members were allocated different areas of responsibility for data collection, but coordinated their efforts through frequent meetings and discussion before, during and after the workshop.  The data presented below arises directly from the information gathered by each individual in the team.

TABLE 1.  Species list for Sergelen and Tsagaan Ovoo sums.
(Data gathered from species distribution maps in the National Atlas)

	
	Latin Name
	Common name

	Mammals
	
	

	  Big carnivores
	Felis manul Pall.,1776
	Manul or Pallas cat

	
	Nyctereutes procyonoides Gray, 1834
	Raccoon dog

	
	Meles meles L.,1768
	Eurasian badger

	
	Vulpes corsac L.,1768
	Corsac fox

	
	Canis lupus L.,1758
	Gray wolf

	  Common rodents
	Mustela altaica Pall., 1811
	Alpine or Mountain weasel

	
	Mustela eversmanni Les., 1827
	Steppe or Siberian polecat

	
	Mustela nivalis L., 1766
	Least weasel

	
	Microtus brandti Rad., 1861
	Brandts vole

	 Lagomorphs and rodents
	Meriones unguiculatus Milhe-Ed., 1867
	Mongolian gerbil

	
	Microtus gregalis Pall., 1779
	Narrow-skulled vole

	
	Phodopus sungorus Pall., 1773
	Dwarf hamster

	
	Ochotona daurica Pall., 1776
	Daurian pika

	*
	Lepus tolai Pall., 1778
	Tolai hare

	
	Cricetulus pseudogriseus Orl.Et Iskh., 1975
	Transbaikal hamster

	 Game species
	Citellus dauricus Brandt, 1844
	Daurian souslik or Groundsquirrel

	
	Marmota sibirica Rad., 1862
	Siberian marmot

	*
	Lepus tolai Pall., 1778
	Tolai hare

	  Other
	Erinaceus dauricus Sund., 1841
	Daurian hedgehog

	Birds
	
	

	  Game birds
	Perdix dauricae Pall., 1811
	Daurian partridge

	+
	Otis tarda L., 1758
	Great Bustard

	  Rare birds 
	Anser cygnoides L., 1758
	Swan goose

	
	Cygnus cygnus L., 1758
	Whooper swan

	+
	Otis tarda L., 1758
	Great Bustard

	
	Grus vipio Pall., 1811
	White-naped crane


Workshoptc \l3 "Workshop
The workshop was planned so as to elicit the views and comments of a range of sum residents, with an emphasis on those with a leading role as decision-makers, but with a wider cross-section including poor and wealthy herdsmen and women, so as to be more representative of the sum communities as a whole.  Five participants came from Tsagaan-Ovoo sum and 8 from Sergelen Sum (Table 2, Photos 1 & 2).

Table 2.  Participants at the Sergelen/Tsagaan-Ovoo Sum Workshop, 12-13th August, 1999.
	N
	Participants name
	Position  (approx. number of livestock) 
	Sum name

	1
	Ayulgui
	Herdsman, (middle)
	Sergelen

	2
	Enkbaatar
	Herdsman, (less than 100)
	Tsagaan ovoo

	3
	Tsedenbal
	ranger
	Tsagaan ovoo

	4
	Ganbold
	Herdsman (less than 100)
	Sergelen

	5
	Arvinsan
	Herdsman ( rich, >1000)
	Sergelen

	6
	Ganbaatar
	ranger
	Sergelen

	7
	Jargalsaikhan
	Fire assistant
	Sergelen

	8
	Mandal
	Herdsman (rich, >1000)
	Sergelen

	9
	Luvsan
	Herdsman ( middle)
	Tsagaan ovoo

	10
	Namjim
	Herdswoman (rich >1000)
	Tsagaan ovoo

	11
	Damdinjav
	farmer
	Tsagaan ovoo

	12
	Enkbaatar
	policeman
	Sergelen

	13
	Battumur
	hunter
	Sergelen


One-on-one interviews were based on a questionnaire with 68 questions designed to elicit information on socio-economics, animal husbandry, land-use, fire management, wildlife, hunting, institutions, sum services and security (Annex 2).  Additional subject areas included in discussions were (pre-1940) history of rangeland management from older residents  and inter-sum administrative matters.

The meetings were friendly and good-hearted.  The herdsmen spoke openly and informatively on many aspects of their lives, particularly on grazing, fire management and the economics of husbandry.  The farmer was particularly informative on aspects of rangeland management, and all participants contributed to a wide-ranging discussion on wildlife management.  Care was taken to inform all participants that this workshop was essentially to assist the project and government with fact-finding as a basis for possible future management improvements, and that no follow-on benefits should be anticipated.  The goodwill of local people can be lost if repeated meetings lead to no tangible results.

Sum Administrationtc \l3 "Sum Administration
Separate meetings were conducted with the governors and senior officers of Sergelen and Tsaagan-Ovoo sums and with the MP, S. Oyun.  The following information was transcribed onto large-scale maps: locations of bag boundaries and bag centres,  wells, winter houses, fire breaks, coal mines, cultural, historical and religious sites, and  areas of importance for wildlife such as those with a high density of marmots, Brandts vole or Mongolian gazelle, and also locations of wolf dens.  The information was entered on to the GIS database at a later date (Map III).  Official statistics on demography, socio-economics, land-use, infrastructure and development were obtained from the vice-governors. 

Site visitstc \l3 "Site visits
The team visited Toson Khulstai Nature Reserve only, as most had visited Yakh Nuur NR in the previous week, and had therefore an opportunity to observe both birthing and rutting areas of Mongolian gazelle (Maps III).  They also visited a wheat farm on the northern side of Toson Khulstai and inspected a site of crop damage resulting from crushing and stripping of grain by Demoiselle cranes.  The team camped at Gun Tsengeleg, a freshwater lake with a disbanded restcamp which has potential for tourism development.  They visited the northern area of Sergelen to look at lightly-grazed winter pastures and to inspect a wild fire which had started during the workshop.  The team also examined heavily grazed pastures near to the sum centres, gathering data on species composition and sward structure.

Demographic and Socio-economic Informationtc \l2 "Demographic and Socio-economic Information
The 1998 population sizes of Sergelen and Tsagaan-Ovoo sums are 2,405 (divided into 598 households) and 3,426 (divided into 643 households) respectively.  A high proportion of the population is school age or younger: in Sergelen there are 1,070 (44.5%) and in Tsagaan-Ovoo there are 1500 (43.8%) who are 16 years or younger, whilst 143 (5.9%) and 190 (5.5%) are 60 years of age or older, respectively.  Human population density is 0.65 persons per km2 in Sergelen and 0.48 per km2 in Tsagaan-Ovoo which compares with 0.13 per km2 in Matad sum, 0.26 per km2 in Chuluunhoroot sum next to Mongol Daguur, and 0.08 per km2 in Khalgol sum in the south east (Table 3, and see Annex 3).   

If one classifies the working population as of age 16-59, then unemployment is recorded as 83.6% (997 of 1192) in Sergelen sum and 19.4% (336 of 1736) in Tsagaan-Ovoo sum (Table 4).  The figure for Sergelen is remarkably high. However, at the workshop, one group of herdsmen reported that more than 60 families were classed as poor families (i.e. families without livestock).  If we equate one family with one household, this puts the level of poverty at closer to 10% of households.  In January 1999, the Governor put the figure at 17% poor (those with few livestock) and unemployed (reported by A. Gerel).  Further work is required to clarify this situation and to establish clear criteria for categorising unemployment, particularly in the light of the relatively high number of livestock in Sergelen sum compared to other sums (see below under Grazing Management).  

Table 3. Human population from Sergelen and Tsagaan-Ovoo sums.
SERGELEN




     TSAGAAN-OVOO

	1998 yr
	2405
	
	1998 yr
	3426*

	0-16
	1070
	
	0-16
	1500

	16-19
	204
	
	16-19
	309

	20-24
	198
	
	20-24
	305

	25-29
	174
	
	25-29
	262

	30-34
	181
	
	30-34
	247

	35-39
	155
	
	35-39
	209

	40-44
	120
	
	40-44
	168

	45-49
	76
	
	45-49
	102

	50-54
	45
	
	50-54
	62

	55-59
	39
	
	55-59
	72

	60+
	143
	
	60+
	190


*Note, the Governor of Tsaagan-Ovoo reported that the 1999 population of the sum was 3,764.

Table 4.  Employment categories in Sergelen and Tsagaan-Ovoo sums
SERGELEN




      TSAGAAN-OVOO

	Employed 
	103
	
	Employed 
	1247

	Unempl. registered
	10
	
	Unempl. registered
	28

	Unemployed
	987
	
	Unemployed
	308

	Students 
	32
	
	Students 
	43

	Invalids
	38
	
	Invalids
	73


Additional information on livestock ownership, agricultural development, number of households, health and education is tabulated in Annex 3.
Tsagaan-Ovoo sum has an area of 713,000ha, divided into six bags including the central bag.  According to the Governor, about 50% of people  in Tsagaan-Ovoo sum are engaged in livestock husbandry, and the number of people with many livestock is now increasing.  The people are mostly Barrets.  The sum centre has a secondary school, a kindergarten for about 100 children, a hospital with 15 beds, a post-office, shops, and a company dealing with livestock products which owns some 15,000 head.  There is also a sports hall and cultural hall.  There is no mining or industrial activity.  Each family living in the sum centre has at least 2 cows for milk and a vegetable garden.  There is a generator but no money to pay for fuel, and so there is no electricity at present.  In 1998, the sum was allocated some T3 million for poverty alleviation.

Sergelen sum centre is located only about 65 km from Choibalsan.  The sum area is given as 370,000 ha, divided into 6 bags (including the central bag).  The population is mainly of Buryat ethnic origin.  Compared with other sums, households establish and maintain relatively permanent dwellings, moving to summer grazing camps for 2-3 months.   The health service is provided by 1 doctor, 1 accountant, 4 nurses, 5 assistant doctors and a driver.  There is a hospital and rural medical programme.  In January 1999 the Governor reported that a jeep was issued to the hospital through the Poverty Alleviation Project and that the hospital especially was working well (See CDS report).  However at our meeting in August 1999, the Governor reported that the health service was poor and in a critical condition.  The education service was also reported to be in a poor state, lacking professional teachers and proper facilities.  We did not attempt to make any independent assessments.  There is a T3 million project ongoing to support poor families.  As a result of frequent requests to government, a diesel power generator is being provided through a Japanese donation.  The donation will include fuel for one year only.  There are concerns over the high mineral content of drinking water in Sergelen sum centre.

Grazing Management

tc \l2 "Grazing Management
Present Management of Livestocktc \l3 "Present Management of Livestock
The total livestock population in Dornod declined by 33.5% from 1991 - 1995, recovering somewhat by 1997, but still remaining 26% lower than the 1991 population (see ESBP Project Proposal).  The numbers of livestock in the two sums are listed in Tables 5 & 6.  There appears to be a continuing recovery with an increase of 12-14% from 1997-1998.  The overall density in 1998 is 23.2 per km-2 for Sergelen Sum and 12.2 per km-2 for Tsaagan-Ovoo.  In terms of the number of livestock per head of the human population, there is an average of 37.3 livestock per person in Sergelen sum and 25.4 livestock per person in Tsaagan-Ovoo sum.  This can be compared with 19.1 livestock per person in Matad, 6.6 livestock per person in Chuluunhoroot, and 13.7 livestock per person in Khalgol. 

Table 5.  Livestock numbers in Sergelen Sum

	Livestock
	1997
	1998
	Diff.

	Total
	79949
	89784
	-9835

	Camel
	657
	662
	-5

	Horse
	8965
	9820
	-855

	Cow
	13166
	14843
	-1677

	Sheep
	44377
	49202
	-4825

	Goat
	12784
	15257
	-2473

	Private livestock
	75980
	86053
	-10073


Table 6.  Livestock numbers in Tsagaan-Ovoo Sum
	Livestock
	1997
	1998
	Diff.

	Total
	76506
	86929
	-10423

	Camel
	495
	496
	-1

	Horse
	10145
	10707
	-562

	Cow
	10282
	11334
	-1052

	Sheep
	38889
	44252
	-5363

	Goat
	16695
	20140
	-3445

	Private livestock
	67494
	78691
	-11197


The principal physical constraints governing herdsmens movements of livestock in both sums are the availability of drinking water (for although there are many lakes in the area, the majority are saline) and the severity of winter conditions.  If the snowfall is heavy in winter, whilst rainfall is scarce in summer, the herds have to be moved many times.  The usual mode of transport is by camel with 4-5 camel carts: neighbours help with the move.

In Tsagaan-Ovoo sum, some herdsmen move 5-6 times per year, some 3-4 times per year, and some do not move.  The average distance moved is 6-7 km, but if the pasture in the area is deteriorating, they may move 20-30 km.  Most herdsmen move their livestock in summer and autumn as these are the seasons with significant plant growth, and so the herds are moved to take advantage of better conditions.  Movement is particularly frequent in autumn to allow the livestock to fatten and have better survival chances over the winter.  In winter itself, hay for feeding animals is stored in one place so that it is unnecessary to move the livestock.  

In the area within 5 km of Tsagaan Ovoo sum there are approximately 10,000 livestock, many of which dont move. For example, there are 500 cows and 60 horses that are permanently present using the 16 wells around the centre.  As a general pattern, wealthy herders with large numbers of livestock prefer to utilise more distant pastures.  Overgrazing is reported up to 15-20 km from the sum centre.  The ESBP rangeland specialist is conducting long-term studies of trends in botanic composition along grazing gradients radiating outwards from sum centres, and on grazing lands abandoned at the termination of the Negdel system in 1990.  A utilisation gradient has also been investigated in Dornod according to distance from the lake, Buir Nuur  (Buzzard 1999).  More heavily grazed areas had a lower species richness of grasses and forbs, but differences in soil and erosion properties were equivocal.  Excepting for these studies, we were unable to locate any information relating condition of pasture directly to grazing intensity. Typically, overgrazed areas near to sum centres may have a poor forb and grass community with an average plant height of 5-10 cm.
In Sergelen sum, the herdsmens activity pattern is similar to that in Tsaagan-Ovoo sum.  Some herdsmen move 20-30 km but most move only short distances of 2-3 km.  The average distance moved is about 6-7 km.  There are 9000 livestock within 5 km of the sum centre with overgrazing reported up to 20 km from the centre.  It is also reported that large livestock (cattle and horses) prefer the tall grasses (Stipa spp. and Leymus chimensis) which are found on the more remote pastures, whilst the small livestock prefer shorter grasses closer to the better-used pastures, where they also gain more protection from wolf predation.

We can confirm a general pattern in which large livestock are concentrated within the vicinity of sum centres from our vehicle counts in Khulunbuir sum on 30th July 1999 (Fig. 1, Annex 4).  It can be seen that the majority of cattle and horses are found within ten or fifteen kilometres of the centre.  However, contrary to the pattern reported above by the herdsmen, we found that the small livestock (sheep and goats) are more evenly scattered in the countryside.  As the vehicle transect ran along the edge of the riverine floodplain for the full distance, we were also able to compare the distribution of herds in riverine and in steppe habitats by comparing the counts on the left- and right- hand sides of the vehicle.  Cattle did preferentially occupy the tall grassland of the riverine (2,748 animals in riverine and 158 in steppe, a ratio of  17.4 : 1), but the difference was much less marked in horses (1,077 in riverine and 620 in steppe, a ratio of  1.7 : 1) and sheep and goats (2,569 in riverine and 1,903 in steppe, a ratio of 1.3 : 1).  Repeated counts of this type would provide ESBP with good independent data on herd distributions at different times of the year.  This would provide a baseline for assessing the impact of any future policy changes, or management actions, designed to spread grazing pressure and reduce the high concentrations of herds around sum centres and some watering points.

Livestock Concentrationstc \l3 "Livestock Concentrations 

A number of factors may contribute to a trend of reduced seasonal movements of livestock and increased concentration of herds near to sum centres, including: a)  the restricted availability of clean water in the country (Annex 5); b) the need for access to health, education and other services at sum centres; c) the collection of pensions; d) the proximity to the main road where their is transport to the aimag centre, and so better access to markets; e) the particular reliance of poor families on sum centres; and f) the reported observation that degraded ground has fewer mosquitoes in summer (and that livestock therefore feed and sleep better).  Transport for moving between seasonal ranges did not appear to present special difficulties.  For instance, the Governor of Sergelen sum reported that most families used camels and carts, and some used horses.  Households have different numbers of camels but if necessary camels can be borrowed.

Access to clean water is a problem throughout Sergelen sum.  Although there are many small lakes and streams, few have really good water. The availability of water in relation to the location of winter and spring shelters is an important factor.  During the Negdel times, shelters were built in places lacking water resources and water was brought from the sum centre for the herdsmen.  This practise has been disbanded, so that the dry areas are no longer useable, and this leads to crowding.  For instance, one  group of herdsmen from Sergelen sum lives very close together on their spring pastures so as to take advantage of four wells which have good water.  It was claimed by the herdsmen that if the water problem was solved in remote areas, they would move to those areas.

Figure 1.  Livestock Counts in  Relation to the Distance from Khulunbuir Sum Centre
	


	


Many herders mention the advantages of living close to sum centres for ease of access to important amenities.  For example, some herdsmen who have recently moved to Tevshiin Khudag (Bulgan Sum) reported that the main attraction of the area was its proximity to the sum village, and in particular the school for their children.  In Tsaagan-Ovoo sum, some herders regularly ride 30 km to buy bread and rice from the sum centre.  

Another possible factor contributing to sedentary habits is a reduction in security: livestock rustling appears to be a widespread problem, although it is not entirely clear as to how this threat affects seasonal livestock movements.

It should be noted that Sergelen sum has zoned the rangeland according to distance from the sum centre: zone #1 (the green zone) is 0-7 km; zone #2 is 7-12 km; and zone #3 is >12 km.  Land use fees are assessed in these zones for developed land uses such as agriculture and or industry.  They are levied according to distance from the sum centre, being highest in the green zone.  Pasture fees are not apparently assessed according to these zones but fees are collected for spring livestock shelters.  These are considered to occupy 1-2 ha each, and the fee is set at T8,000/ha; T6,000/ha and T4,000/ha respectively for the three zones.

In addition to rangeland fires (below), other potential threats are livestock diseases and severe snow storms.  Disease does not appear to have caused significant problems for many years, and the state pays for the annual vaccination programme (with fees also being paid by herdsmen).  Severe snow storms, such as the storm of April 1980 in which many livestock died, are a greater hazard.  It is not known what influence, if any, such natural disasters have on the movement patterns of herdsmen. 

The numbers of Brandts voles varies widely from place to place and also fluctuates from year to year with occasional irruptions, leading herdsmen to suspect that they have a migration pattern.  Brandts vole are generally viewed as responsible for rangeland degradation (Photo 6).  Aerial application of chemical pesticides (zinc phosphate) has been undertaken by Government from 1958 with large scale applications in the Sergelen sum in 1981 and 1982.  Besides the Brandts vole, red and corsac foxes were apparently destroyed by these treatments, as presumably were many bird and insect species.

Fire Managementtc \l2 "Fire Management
Effects of Fire on the Steppetc \l3 "Effects of Fire on the Steppe
A whole range of damaging effects from fire were cited at the workshop, ranging from the noxious outcome of inhaling smoke, and the poisonous effects of burnt and blackened land on livestock, to the spread of weedy types of plants following the passage of a fire, some of which are themselves poisonous to livestock.  But the most substantial complaints were firstly, that fire is directly dangerous: there was loss of human life and livestock in the big fires of 1986 and 1997 in Sergelen, whilst gers and other property may also be destroyed; and secondly, that the quantity of forage regrowth following a fire (even a spring fire) is low, and it may take 2-3 years for the plants to recover sufficiently.  It was claimed at the workshop that there are no beneficial effects of fire, for livestock do not fatten when eating on the green growth following a fire, and there are no other conceivable sources of benefit associated with pastures that have been burned.  However, one of the herdsmen interviewed in Matad sum a week prior to the workshop did admit that livestock fatten better on summer pastures where there has been a fire.  It was also admitted by some at the workshop that gazelles and other wildlife may come back into an area that has been burned, presumably because of the quality of green growth.

Fire in the winter pastures is a particularly severe problem, partly because of the loss of standing crop, and partly because unburnt grass is taller and more easily used as forage by livestock in snowy conditions (Photo 3).  According to the Sergelen Governor, it is state policy that sums have a reserve pasture, in case of bad weather or other emergency.  They also have areas set aside for hay-making where animals do not graze.  Fire can destroy these resources too.  After a fire, it is reckoned to take three years to build up a good quality winter pasture consisting of the previous years grass and standing litter (Borog).  

Although we have not seen long-term data on productivity following fire, it appears from these responses, and from visual comparisons of the ESBP rangeland plots on burned and unburned pastures, that fire negatively effects productivity in the current year on the steppe and that it may take several years for recovery of full productivity following a fire.  A long recovery period following fire has also been noted in arid prairies of North America.

Influence of Fire on Soil moisture and Fertilitytc \l3 "Influence of Fire on Soil moisture and Fertility
The answers to many problems with plant and crop growth is allowing, assisting or making water penetrate the soil, recharging the soil profile with available water, and conserving water presence in the soil. If the soils are too silty then surface caps form during rainstorms (and this effect can be exacerbated by the ash from fires) and these limit moisture penetration.  If on the other hand the soil is too sandy, and without organic matter or structure, then water will drain rapidly downwards and be lost from the shallow root zone.  

Plant litter in and on the surface of the soil acts like a mulch to trap rainwater and allow it to slowly infiltrate into the soil.  It will also absorb the energy of rain drops and thus reduce the risk of surface capping. It has other beneficial effects, maintaining a more even soil temperature, preventing erosion and controlling plants with a weedy lifestyle.  Thus, if litter is allowed to accumulate it can improve the soils ability to retain moisture and increase productivity.  Obviously however, dry litter is also a very combustible material.  By destroying litter, a rangeland fire may reduce the productivity of the pasture, and it may then take several years for a healthy layer of litter to regenerate.  This could explain why fires are perceived to be especially damaging in Mongolia.

We tentatively conclude that it is possible that the eastern steppe is more sensitive to fire and over-grazing by livestock than are many pastures found in moister savannas elsewhere.  But, without a committed and targeted research programme (see Chapter 5), it is not possible to give specific explanations on the reasons for fragility in the steppe, or about the relative importance of nutrients, water retention and physical properties of the soil, in contributing to rangeland health.

Fire Managementtc \l3 "Fire Management
Fires may cross sum boundaries or originate within the sum.  Some of the fires are thought to originate from human causes, such as from camps when hot ashes are disposed of carelessly, from burning cigarettes, or from the backfiring of cars.  During the workshop five fires started simultaneously one afternoon in two groups, two to the north and three to the south of the sum centre, almost certainly as a result of lightning strikes, whilst earlier in the year in Matad sum project personnel witnessed a fire being started by a lightning bolt.  Clearly education programmes cannot prevent such fires!  

In Negdel times, the sum centres sent cars and people to fight fires but now there are no cars, or no fuel, so the herders dont wait for assistance.  In these times, people also created firebreaks by burning strips but this practise has stopped.  In Sergelen sum, there are plans to use firebreaks as a current control measure, but in reality people are very reluctant to light fires in case they get out of control (Annexes 6,7).  From 1991-1999, two severe fires crossed almost all of the territory within Sergelen and Tsagaan-Ovoo sums (one in 1996 and the other in 1997) causing injury to people and livestock.  In principle every sum has well-planned and scheduled arrangements for controlling fire, but in practise there are problems with organisation, communication and transport.  There does not appear to be any effective coordination of fire management between sums.  In remote locations, herdsmen have to fight fires by themselves, calling on neighbours to help.  The principal means of fire control is to find a good place to fight (e.g. between two roads, or along a road) and extinguish the flames with fire-beaters.  Each bag supposedly has one motorcycle and keeps a reserve of 10 litres of petrol (benzine) so that they can go to the sum centre to call for help.  There are also reports of a fire lookout at Sergelen sum centre who watches from the highest hill with binoculars.  Every household keeps fire-beaters.  

Hunting and Wildlife Managementtc \l2 "Hunting and Wildlife Management
Wildlife populationstc \l3 "Wildlife populations
Most herdsmen agreed that Mongolian gazelle (Procapra gutturosa) numbers have declined compared to the 1960s, but the Sergelen ranger believes numbers are stable.  However, he believes the herd structure has changed with fewer males today due to increased hunting pressure.  Two migration routes were drawn on the map, but the herders were not exactly sure of where the gazelle come from.  The number present at any particular time is very variable as a result of disturbance.  Several calving areas are shown on the map (Map III).  According to one group of herdsmen from Tsagaan-Ovoo sum, the numbers of corsac fox (Vulpes corsac) and red fox (Vulpes vulpes) have increased relative to the late 1980s and early 1990s, but according to the inspector and a farmer the numbers of these predators have been declining.  In Sergelen sum, foxes of both species are said to be declining due to hunting, with pelts being sold to China (Annex 8).  It was suggested that numbers of corsac fox and buzzards (Buteo spp.) may be related to long-term (10 year) cycles of Brandts voles (Microtus brandti).  The local residents believe that the Brandts vole are migratory.  Wolf (Canis lupus) numbers are reportedly increasing despite organised hunting every year.  It has been observed elsewhere that local herders may report high numbers of wolves present even when few animal are remaining.  An area in Tsagaan-Ovoo sum with the highest density of marmots is shown on the map, but the density and distribution of marmots in this area is decreasing, probably because of overhunting.  The inspector reported that marmot numbers in Tsagaan-Ovoo were stable.  There are fewer marmots in Sergelen but numbers are thought to be increasing.

Huntingtc \l3 "Hunting
Local people hunt gazelle between 15th September and the end of October.  They usually hunt on horseback taking a maximum of three gazelle each.  Some people hunt using motorbikes and cars.  In Matad sum at the gazelle research camp, we witnessed cars combing the ridge tops at night for gazelle.  Here, there is out-of-season hunting on a nightly basis possibly with  several cars working together to drive gazelle towards the guns.  As a result, the gazelle are flighty and easily disturbed.  Daytime flight distance was about 1 km.  The only comparable flight distances I have seen were amongst elephant herds in Tanzania in an area where the population was being heavily poached.  In Sergelen sum hunters and poachers go to Yakh Nuur (the rutting area of gazelle) to hunt gazelle in winter when the lake is frozen.  At this time, carcasses can be kept deep frozen by the low winter temperatures.  

Marmots are now hunted continuously from the time they emerge from hibernation until the start of the next hibernation period.   Many of the hunters are poor people who do not have guns or cars.  But other illegal hunting is done by professional people who do have guns and cars.  They can take up to 200 marmots over a hunting trip of 10-20 days.  These hunters may come in from neighbouring sums or the Aimag centre. The Rangers felt strongly  that the amount of hunting should be reduced, and that outside hunters should be stopped altogether.  In practise, the Rangers say they cannot stand up against the big Aimag bosses.  The Rangers also need a witness to fine poachers and transport is a problem. 

There has been some confusion over the issuing of licenses to hunt.  Apparently only the sum can issue licenses.  In 1997, an official letter was sent to the Aimag about this problem.  It was reported that the Aimag has not issued licenses this year. The Tsagaan-Ovoo sum plans to give permission for 2000 marmots to be hunted commercially and 350 to be hunted for household use.  The Sergelen sum will issue 700 licenses this year.  At the same time, some believe in a traditional  right for anyone from outside a sum to hunt anywhere they please.  In general some 30-40% of hunters do not have licenses.

According to the Sergelen hunter (who also has 300 livestock) the market price for corsac fox pelts is T1,500, that for red fox is T7,000-12,000 and the highest price paid for marmot in 1998 was T2,000.   Recently, the price of marmot skins has declined so much that it is no longer worthwhile to sell them. There is no market at present for horns or skins of gazelle and he claimed to have no idea of the value of the meat of gazelle.  Marmot meat sells at T200-300 per kg.

Gazelles are hunted by day from horseback with a 5.6 mm rifle.  The hunter had not apparently used dogs or a spot light at night, but mentioned that mongol dogs can catch foxes.  On being asked how the disturbance to gazelles could be reduced, the hunter suggested that the gazelles were less scared when hunting was restricted to the hunting season, and if horses rather than vehicles were used.  Most of the out-of-season hunting of gazelles is by people from outside the sum, whilst most of the out-of-season hunting of marmot is by people from Sergelen sum.  When scared, he confirmed that gazelle presently run 20-30 km.

It is not customary for Mongolians to hunt cranes or swans or any species that occurs in pairs.

Law enforcementtc \l3 "Law enforcement
It is widely recognised that law enforcement is weak.  The inspectors/ rangers point out that they cannot patrol regularly because there is a shortage of vehicles and their budget is not enough to buy fuel even when vehicles are available.  At the workshop, it was alleged that the money collected from hunting licenses (and also from the land fee) goes straight to the local sum budget where it is used to pay local government salaries, and is therefore not available for law enforcement or environmental actions, even although there is a provision in law that 20% of the monies could be spent on conservation and rehabilitation of nature.  However, the Governor of Tsaagan-Ovoo sum said that they receive about T600 for a license to hunt marmot of which 60% goes to conservation, mainly to pay for fuel for transport.  In any case, according to the Rangers, many of the offenders are poor people who cannot afford to pay fines and who need their traps and guns for household hunting.  Another important factor is that rangers come from the sums in which protected areas are located, and cannot arrest friends.  A further alleged problem is the lack of sign posts providing information on park regulations.  The Sergelen hunter pointed out that there is no incentive at present to report people who poach (i.e. hunt out of season or without a license).  If a proportion of the fine imposed went to the person reporting, this would help.  The net result is that no arrests have been made.  In the future, some of these problems might hopefully be sorted out by Buffer Zone Committees or their equivalents, but seemingly these have not yet been convened. 

Human-wildlife conflictstc \l3 "Human-wildlife conflicts
One herder from Sergelen sum regularly has 3000-4000 Mongolian gazelle in the area around his ger and complains of competition between the gazelle and his livestock for nutritious plants in the pasture, and also for water in the summer and autumn under dry conditions.  Otherwise, there were no conflicts reported with the gazelle which are generally viewed in a positive light.

The farmer from Tsagaan-Ovoo sum has problems with large flock of Demoiselle cranes (Anthropoides virgo) feeding in his wheat fields before their migration, especially in the period 25th August to 15th September when up to 4000 birds may be present.  As well as feeding on the grain, they also damage the crop by trampling and breaking stems when they take flight. 

Socio-Economics of Herders Families
The minimum yearly expenses of the average herders family in Tsagaan-Ovoo sum is illustrated in Table 7.   Herders from Sergelen sum confirmed these expenses with minor exceptions (Annex 3).  

Income sources for herders families are presented in Table 8.  The current prices paid to herders for their produce are listed in Table 9, together with the price that herders would consider to be fair and would like to receive.  According to the Governor of Tsaagan-Ovoo sum, marketing is the biggest problem for the sum. Herders believe that they are cheated in the barter system, and when selling to visiting traders. At present cashmere, camel and sheeps wool is collected by traders who bring trucks from Ulaan Baatar.

As can be seen from Table 8, by far the most important sources of income are livestock, meat and cashmere.   Meat and livestock retail is available for the herders on a year round basis, although it has a seasonal character (Annex 3).  The demand for cashmere is high so that herders can sell all that they prepare.  At present private retailers visit households to gather cashmere, offering a lower price than the actual market price.   In the sum, the 1998 price for cashmere was T11,000 to T12,000 per kg but the 1999 price is T25,000 per kg.   If transport were available, herders could arrange their own marketing.  Some of  the cashmere produced in these sums is bought by traders from China.  They apparently pay with cash and take the cashmere to Inner Mongolia: much of it ends up in Beijing shops and markets.   Although cashmere provides a high source of income, herders are wary of increasing numbers of goats in their herds because of the damaging nature of their grazing habits on the rangeland.  Another negative factor derives from the differences between sheep and goats in their foraging habits.  Goats are fast moving and tend to be leaders of the mixed flocks of sheep and goats, and so the sheep end up moving quickly to keep up, and this has a detrimental influence on them in that it prevents their fattening.  Furthermore, the meat and milk of goats are not rated so highly as those of sheep.

According to one group of herdsmen from Sergelen sum, sheeps wool used to be sorted and graded locally, and then used for carpets and rugs, blankets, mattresses, felt to cover gers, and felt for the lining of boots.  Since the carpet factory has closed in Choibalsan, few herders can sell their sheeps wool.  However, two of the herders have been improving their breeds of sheep in an attempt to increase the yield of wool.   

Milk products, such as cream and yoghurt, can only be stored in winter and in summer they are produced just for household use.  Herders pay to transport milk products to the aimag centre, and if they cannot be sold due to deterioration, they end up making a loss. 

Bones were once exchanged with a factory in Choibalsan for soap and candles: the factory boiling of fats and oils to make these products, but this process and exchange no longer functions.

Table 7.  Yearly expenses of average herder's family*.
	Prepared by 2nd bag herders from Tsagaan-Ovoo, 2nd group; Mr.Luvsan, Mrs.Namjin, Mr.Enhbaatar.tc \l2 "Prepared by 2nd bag herders from Tsagaan-Ovoo, 2nd group; Mr.Luvsan, Mrs.Namjin, Mr.Enhbaatar.

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


	List / Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	Total

	Flour
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	24000
	288000

	Rice
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	4000
	48000

	Boots
	
	
	
	
	
	30000
	
	
	
	30000
	
	
	60000

	Clothes
	
	
	
	
	60000
	
	
	
	
	25000
	
	
	85000

	Cloth
	48000
	
	
	54000
	
	
	
	
	
	
	
	
	102000

	Sugar, tea, salt
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	5250
	63000

	Cultural needs
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	2500
	30000

	Candle, matches matchesees
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	2100
	25200

	Student tuition
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total 


	85850


	37850
	37850
	91850
	97850
	67850
	37850
	37850
	37850
	92850
	37850
	37850
	701200




    *Grazing tax, land use tax, health insurance and student tuition fees did not included as they vary from family to family.

Table   8.  Herders family income sources as a percentage of total.

1st group, Sergelen sum herders; 




2nd group, Tsagaan-Ovoo sum herders;

List of main income sources 
Per cent

       List of main income sources                   Per cent

	1. Cashmere
	20%
	
	1. Cashmere
	60%

	2. Meat
	20%
	
	2. Meat
	20%

	3. Livestock
	50%
	
	3. Livestock
	10%

	4. Skin
	3,33%
	
	4. Skin
	5%

	5. Wool
	3,33%
	
	5. Wool
	5%

	6. Pension 
	3,33%
	
	6. Pension 
	5%


Table 9.  Prices obtained and demanded by herders for their principal products.
	List of raw materials available for market but currently not in demand
	Current price or the price herders used to sale
	The price herders want to sale on market

	1. Sheep wool
	T40-50 per 1 kg
	T220-300 per 1 kg

	2. Horse hair
	
	T120-150 per 1 kg

	3. Bone
	
	T40-50 per 1 kg or barter sale

	4. Horn and hoof
	
	T30-40 per 1 kg or barter sale

	5. Skin Sheep
	T1000 per 1p
	T6000 per 1p

	6. Skin Goat
	T400 per 1p
	T1000 per 1p

	7. Small intestines
	T50 per 1p
	T700 per 1p


During this workshop, we were not able to estimate the overall economic significance of hunting (but see section on hunting, above) especially for poor families, or to ascertain the nutritional and medical significance of wildlife and wild plants.  Many plants are gathered in the autumn, such as wild onion and wild leek, and a number of medical plants (Annex 7). 

There is general dissatisfaction with the amount and availability of pension payments.   

Sustainable Livelihood and Conservation Optionstc \l2 "Sustainable Livelihood and Conservation Options
Introductiontc \l3 "Introduction
Although livestock numbers have been increasing in the two sums and throughout the region over the past two or three years, livestock numbers in the region remain below the levels of 1990.  If we assign approximate average weights of 250 kg for both cattle and horses; and 30 kg for sheep and goats we achieve an overall livestock biomass of 2,189 kg.km-2 in Sergelen sum and 1,044  kg.km-2 in Tsagaan-Ovoo sum.  Ignoring the significant but unknown contribution of Mongolian gazelle, these figures can be compared with the biomass values predicted for large herbivore communities in Africa at similar mean annual precipitation (250 mm), namely 457, 888, and 1,314 kg.km-2  in areas of low, medium and high soil nutrient availability, respectively (Fritz & Duncan 1994. On the carrying capacity for large ungulates of African savanna ecosystems.  Proc. Roy. Soc., Lond. Ser. B 256, 77-82).  From this comparison, the livestock density in Sergelen sum appears high, but other studies have indicated that optimum livestock densities are often well above wild ungulate densities (Pratt & Gwynne 1977: Rangeland and Management of Ecology in East Africa. Hodder & Stoughton).  In order to compare livestock biomasses in Dornod with livestock biomasses in other pastoral areas of the world, and at the same time to establish an index for carrying capacity that takes into account annual fluctuations in rangeland production, it will be necessary to obtain long-term information on net annual primary productivity in the Eastern Steppe.

In his report on grazing and range management, Buzzard (1999) concluded that the ranges of the Eastern Steppe are on the borderline between the healthy and at risk categories.  This means that few areas require external inputs for recovery, but that the lack of rangeland conservation practises is a cause for concern.  He also considered that the uncontrolled, season-long grazing that is common around sum and aimag centres has simplified plant community composition and eroded soils within an area of  5-10 km radius, and similarly along riparian corridors and in the proximity of water points.

In agreement with Buzzard, we noticed only localised signs of serious soil erosion on the steppe, usually in close proximity to sum centres or water points.  This was also corroborated by some of the herders.  For instance, one herdsman interviewed at Yakh Nuur had observed no appreciable change in the pastures over the preceding 4-5 years.  The lack of serious erosion may be associated with the present reduced number of livestock, but it needs to be born in mind that livestock numbers can increase quickly, particularly if market conditions improve.  There is now good evidence for losses of plant species (particularly of the more palatable plants) in pastures near to sum centres and water points, indicating the need for improved community grazing planning and pasture management.  However, we also observed extensive pastures that were only lightly used, frequently along sum boundary regions.  Examples include the southern ranges of Tsaagan-Ovoo sum, and the northern pastures of Sergelen sum.  Hence heavy grazing near to sum centres is not likely in itself to present a significant conservation problem for rare or endangered plant species.  

The pattern of heavy grazing around sum centres is symptomatic of a more general problem relating to the socio-economics of animal husbandry in Mongolia.  A number of constraints are limiting the aspirations and lifestyle of the sum residents, particularly those relating to poverty, low employment levels, and poor access to health and education services.  In addition use of the rangeland is now directly constrained by the reduced availability of drinking water and by increased difficulties in marketing livestock products, not least due to the rising price of fuel for transport.  Many of these particular problems arise from the collapse of the centralised economy in which prices were guaranteed through state-run factories, transport and marketing systems.   

Socio-Economicstc \l3 "Socio-Economics
As has been reported elsewhere in the country, we found that the sum communities in Dornod are suffering from the consequences of the rapid national change from a centralised to a market economy.  There appears to be a vicious circle, in which the closure of state factories in the Aimags leads to a loss of jobs, driving more poor people back to the country, including those with little experience of livestock husbandry.  Meanwhile, without the factories purchasing wool, hide, bones and other products, the herders are finding that they cannot sell some of their produce.  Lacking know-how, and being handicapped by a diminished income, they are unable to capitalise small-scale enterprises and transport systems to replace the defunct centralised system.  They also lack knowledge to negotiate prices for their products effectively, and there is no government help available to improve marketing skills. 

The situation is further exacerbated by the loss of state-run services in the countryside, such as provision of water, and transport, which effectively closes off some of the more remote pastures from grazing.  One outcome of this sequence of events is that poorer people and their animals are tending to stay closer to sum centres to obtain services and support.  Although unquantified, it is likely that wildlife hunting has increased as a means of supplementing  diet and income, and that there has been pressure to ignore hunting regulations.  A number of options for improving management of natural resources at the sum level are considered below.

Option 1.  Micro-Enterprise Development: Perhaps the most effective way to break the vicious circle of poverty is to assist in the establishment of small business enterprises and clubs or cooperatives, which can develop markets for livestock products, and solve transport difficulties.  This type of assistance was specifically requested by a number of herders.  At the same time as providing this assistance, it should be possible to promote responsibility and understanding concerning the utilisation and conservation of wild animals and plants (below).

An example of micro-enterprise development in Mongolia, with a strong emphasis on self-sustainability, is provided by the work of the Mongolian Association of Business Women from Vulnerable Groups who have set up a group of clubs, each with a committee of five.  The committees organise working groups who supply homemade products, such as camel hair coats and knitted goods, which can go to a shop in Ulaan Baatar or directly to buyers overseas.  At present VSOs set the standards required for all products, assist with control of money (ensuring it is returned to people who produce the goods), and help with selling.  Each club aims to become self-sufficient in a year or so. It is recommended that the ESBPs Community Development Specialist contact the organiser of the MABWVG to discuss how this initiative could be advanced in Dornod.  Clearly, three is a wide range of possibilities, but particular emphasis should be given to finding products and markets for sheeps wool (such as felt gloves, boots, hats and ger lining, woolen trousers and sheepskin dels) and on overcoming transport difficulties.  Markets can be also sought for camel wool, less perishable milk products (such as milk powder and hard cheese), other livestock products such as horse tail hair, bone and parts used in traditional medicines and medicinal plants.  Assistance could also be provided in the marketing of cashmere to ensure that fair prices are obtained and advice could be given on the need to improve the quality of cashmere with new breeds of goat. 

The VSO organiser of MABWVG has also set up a small scale community ecotourism business which advertises on the internet and undercuts the prices charged by tour operators.  It is recommended that ESBP investigates the possibility of establishing wildlife clubs in sums which could organise ecotourism, provide services demanded by eco-tourists, and arrange for the sale of natural products, such as commonly occurring medicinal herbs, pressed flowers and semi-precious stones.  Several other donor and NGO agencies are considering parallel initiatives.  ESBP should liaise with representatives of WWF, GTZ, FAO and others to see if joint or collaborative approaches would be beneficial to all.

As mentioned above, if ESBP is successful in improving the marketing of livestock products, herdsmen may be encouraged to increase livestock herd sizes, so intensifying pressure on the rangeland.  It is to be hoped that herders will also begin to move their livestock more often so as to seek out the best pastures, and that better prices for products will provide the resources for repairs to old wells or construction of new ones, and also for maintenance of winter houses in remote areas, activities which will encourage more dispersed grazing.  Nevertheless, this option should be linked to others (listed below) which are designed to directly increase a more extensive use of pastureland. 

Option 2.  Taxation of Pastureland:  One option that might assist in producing a greater dispersion of livestock and a reduction in grazing pressure close to sum centres, is the setting of taxation level on livestock number, or grazing, according to distance from the sum centre.  Unusually, this type of approach has been tried in Sergelen sum at least as regards fees for farming and winter houses.  Although this zonation does not appear to have been effective in spreading grazing pressure, it would be worth investigating the approach in more depth.  One possible problem is that any such fee  might adversely affect the most-disadvantaged members of the community, and clearly this should be avoided.  In general, we found that the herdsmen are particularly sensitive to the issue of taxation.  They already have various taxes and fees to contend with (e.g. See Buzzard 1999, p 51) and are looking for a land law that will improve their tax situation.  Against this it should be pointed out that the government is already subsidising the sum.  According to the local Member of Parliament, S. Oyun, the Sergelen sum budget is approximately $58,000 per year, but only $15,000 of this is raised locally, whilst the subsidy to Dornod Province is approximately $250,000 - $300,000 per year.  Throughout the country, only the mines and the Ulaan Baatar aimag are generating revenue.  If improved marketing of livestock products eventually leads to a decrease in sum subsidies, it would be beneficial at the national and local levels.   

Option 3.  Developing Bag Centres:  An alternative route towards a more rational use of pasture in the sum, which was discussed at the workshop, is through the development of bag centres.  There are usually 4 to 6 bags making up the sum area, with perhaps 70-80 households in each bag.   Matters that are often discussed at bag khurals include the condition of winter pasture and the location of areas for hay cutting.  Not  all bags have permanent buildings for bag centres.  For example, only two of the outer 5 bags of Tsagaan-Ovoo sum have buildings at present.  According to herdsmen at the workshop, there is little or no benefit associated with the bag administration at present, but if the system were improved then several herders claimed that they would stay out in the more remote areas.  By contrast, the herdswoman from Tsagaan-ovoo was less keen on the idea, preferring to stay nearer to the sum centre with its shops and people.  It was suggested by some herdsmen that the minimum requirements for improvement would be to supply bag centres with drinking water from a permanent well and a good house that is warm in winter.  However other herdsmen also wanted to have education and health services, and radio communications with the sum centre. 

There are a number of caveats that need to be considered before a bag development programme could be fully recommended.  Firstly, it is not known to what extent a developed bag administration would succeed in drawing significant numbers of herdsmen outward from the sum centres, reinstating longer distance seasonal movements.  The major benefits may be felt by families with large numbers of livestock who already utilise the more distant pastures.  Other factors, such as the allocation of grazing rights to distant pastures or the need for access to sum centre health services, may be inhibiting longer seasonal movements by poorer families presently living within the sum centres.  Secondly, it is possible that plans to modify sum boundaries are presently being discussed in Government, and that such modifications might affect the future territoriality of Sergelen sum.  The administrative territorial division of 1959 divided Sergelen sum into two sums (Sergelen and Bayantumen), apparently severing the traditional migration between the summer pastures along the Kherlen Gol river and the winter pastures in the present-day Sergelen sum.  An analysis of how this administrative reorganisation may effect the sustainability of livestock husbandry in the two sums over the longer term is beyond the scope of this report. Thirdly, it is possible that the location of current bag centres are not in environmentally suitable settings (see: D. Bazargur 1998: Geography of Pastoral Animal Husbandry.  Mongolian Academy of Science, Ulaanbaatar).  

Given the importance of encouraging transhumance (Chapter 6), we recommend that the option of  developing the bag administration should be further investigated by the ESBP.  The next step would be to conduct a survey and assessment into the likely impact of bag development on reducing the concentration of livestock around sum centres and on promoting longer-distance seasonal movements.  The assessment should include an investigation of government plans and proposals (if any) to re-align sum boundaries in the Eastern Steppe.  It should also make recommendations about the correct locations of bag centres with reference to physical aspects of the landscape.  Additionally, it should conduct a structural survey of all bag centres in one sum and estimate the costs of building, upgrading and re-locating (as necessary), estimating also the cost of repairing or constructing wells, and seek a financial mechanism and budget for maintaining these infrastructures on a self-sustaining basis.  In undertaking these surveys and assessments, there may be scope for a useful collaboration with the Centre of Nomadic Pastoralism Studies.

4.  Direct Enhancement of Seasonal Migration:   An alternative method for improving the use of pastureland which had been advocated by Germeraad & Enebisch (ibid) would be to stimulate seasonal migration directly.  A package of measures has been suggested.  Firstly it means removing obstacles arising from administrative boundaries or private ownership through land use legislation and modification of local rules.  Secondly, it entails the provision of law enforcement and security measures to reduce the chances that winter and spring shelters will be stolen (though we did not receive any complaints of this in Sergelen and Tsagaan-Ovoo sums).  Thirdly, it means providing support and training in pastoral techniques to the people who have only recently taken up herding, the new nomads, and who are often not experienced in pastoral techniques and related traditions.

Before embarking on such a programme, it would be important to fully understand the constraints  keeping new nomads and poor people close to sum centres.  This information could be collected as part of the bag development surveys.

Fire managementtc \l3 "Fire management
Fire is often perceived as having both beneficial and harmful effects in rangelands around the world.  In Africa for example it is used to attract grazing animals onto a green flush, or as a barrier to keep elephants away from crop plants and settlements (elephants dislike recently burned areas).  It is also widely used to assist with clearing and fertilising wooded savanna prior to planting crops.  At the same time, fire is feared as both destructive and dangerous: it can take life, destroy huts and property, and prevent recruitment of young trees to mature woodlands.  By contrast rangeland fires in Mongolia are perceived, almost universally, as harmful.  A possible explanation for this difference may lie in the longer time period, measured over years, that is required before the productivity of steppe rangeland recovers fully from the effects of a fire.

Option 1.  Early Burning:  Given the fragility of the steppe to environmental disturbances, including fire, combined with the lack of any tradition in the use of early burning as a management tool, and the extreme sensitivity of herdsmen to the issue of fire, we do not recommend early burning for fire management. 

Option 2.  Improved Fire Fighting System:  When it comes to fire fighting, the Governor of Sergelen sum has two shifts of 15 fire fighters that he can call upon (three teams according to some herdsmen).  Whilst up to 25 people can be called upon to help move a ger by truck, if fire threatens its safety.  Herdsmen felt that there was considerable scope for improving fire fighting, firstly by increasing the efficiency of the system for detecting new fires and alerting firefighters, and secondly by providing emergency fuel and vehicles, and organising horses, so as to transport people to fires quickly.  At Tsaagan-ovoo there is a heavy drag that can be hooked up to a tractor and driven along a fire line to extinguish fires.  This type of equipment, if it is as effective as claimed, could be placed in strategic locations around the sum. 

There does not appear to be any coordinated fire management between sums.  A regional fire management plan should be devised to include coordination between sums and aimags.  Improved communication between bags and the sum centres by short-wave radio would help this coordination and improve the chances of extinguishing the more remote fires. 

Option 3.  Use of Firebreaks:  Perhaps the most useful assistance that the project could give with fire management would be in the use of firebreaks.  Large fires could be contained, and their damage much reduced, by the creation of firebreaks at suitable locations (between lakes and along roads etc.) so as to separate pastures from one-another and limit the spread of fires.  Although the Governor of Sergelen sum is keen on this idea, in practise herdsmen are reluctant to risk lighting controlled fires.  The ESBP project could help by demonstrating safe procedures in lighting controlled fires and by providing training in the use of firebreaks.  Ideally, ESBP should obtain the assistance of a fire management specialist to assist with planning firebreaks, demonstrating safe procedures for controlled burning, and training sum personnel in all aspects of fire management.  At the least, the project should obtain advice from such a specialist, including the combinations of humidity, wind velocity, ambient and radiant temperature, total biomass of herbage, litter mass, moisture content of the pasture etc. which generate safe conditions for setting controlled fires. The ideal procedure is to burn pasture at the point at which it will just carry a fire.  In Africa these conditions may be met early in the dry season whilst the grass sward still retains sufficient moist green leaf and stems to slow the fire, or later in the dry season on a still night at low ambient temperature with some light dew on the grass.  In this case, the fire has to be extinguished once the ambient temperature and/or wind begins to rise.  Some simple instrumentation would help to quantify appropriate conditions, including a hand-held anemometer, a wet and dry bulb thermometer, and tools for clipping and weighing grass samples from quadrats. The colour of ash on the ground after a fire can be used as an indicator of the temperature of the fire.

Option 4.  Research on Fire in the Ecosystem:  Although it seems that fire can have a long-term negative impact on productivity, it has not been determined as to how this arises, as to whether it applies equally to riverine, steppe and hillside pastures, or whether it may be possible to alter herding practises to ameliorate the impact of fire.  For example, small livestock may respond well to the highly nutritious growth following a fire.  There is a need for research on fire as part of a larger programme on ecosystem dynamics and the factors constraining and promoting productivity of pasture (see Chapter 5).

Wildlife Management - Introductiontc \l3 "Wildlife Management - Introduction
The Eastern Steppes Biodiversity Project is also concerned with rangeland health and biodiversity conservation, and indeed the two issues are connected, for example through their links with hunting.  Terms of reference for the sum management project did not specifically include wildlife conservation, but the consideration of how wildlife issues might be managed at the sum level seemed consistent with ESBPs global environment objective to incorporate biodiversity consideration into sustainable development of the Eastern Steppe, and with the immediate objective to incorporate and internalize components of biodiversity conservation into provincial and local development plans.  Accordingly, the opportunity of the workshop was taken to investigate wildlife management issues.  In the following sections, recommendations are given at the sum administrative level for improving several aspects of wildlife management: wildlife monitoring, the evaluation of legal and illegal offtake, law enforcement, generation of revenue, and protected areas management.  

Wildlife Management - Monitoringtc \l3 "Wildlife Management - Monitoring
Management authorities in the Eastern Steppe are currently handicapped by the lack of reliable data on wildlife populations, particularly their size, reproduction and mortality rates, and on whether they are increasing or decreasing.  There is also a lack of information on the legal and illegal offtakes from these populations. Without some form of systematic monitoring, management ends up working in the dark with no way of knowing whether verbal reports of declining populations are substantive, or whether new legislation and management actions are having the desired effects.  For example, the grazing team was given conflicting reports on population trends of carnivores from the herdsmen and rangers at the  Sergelen and Tsagaan-Ovoo sum workshop, and had no means by which to verify or dismiss such observations.  

It was obvious from the alarm and flight responses of some species, such as Mongolian gazelle and marmot, that there is heavy hunting pressure.  But this in itself is not sufficient grounds for alarm over their conservation.  It should be remembered that a commercial harvest of wildlife usually aims to maintain wild populations at about 50% of their density when not being hunted, so as to obtain the maximum sustainable yield.  Thus a substantial harvest (of gazelle for example) even when combined with a reduced population does not necessarily indicate that there is a conservation problem, it may merely indicate an efficient hunting intensity.  On the other hand, a steady decline in gazelle would indicate that there is a problem.  Numerous large mammal species (from rhinoceros to gibbon, and wild horse to quagga) have been hunted to extinction or the point of extinction, as have various large birds, including cranes, eagles and bustards. In this respect, the reports of a major and continuing decline in the geographic range of Mongolian gazelle over the past 50 years is cause for concern (cited in the ESBP Project Proposal).  Overhunting is a very real threat to large mammal species and can bring about rapid decline and extinction of species.

Faunal monitoring is being undertaken on a regular basis by the ESBP through opportunistic GPS-based recordings of rare or endangered species, migratory species and other important animals, during the course of other work.  An example of the logged GPS points obtained during the July 28th - August 4th field trip (Chapter 3) is provided in Annex 9.  Such recordings can be used in compiling an inventory of species in PAs, sums, aimags or the region, and also give an idea of the species minimum range in the region, and in the case of visiting migrants, an idea of the minimum period of residence in the region.  But, without systematic recording it is not possible to assess population distribution, the seasonal pattern of habitat use, species abundance, or whether a species is stable, increasing or declining in abundance.

An overall monitoring system for biodiversity conservation in the region should include separate monitoring plans for each protected area, as well as for the region as a whole, and implementation of such plans would obviously be critically dependent on the availability of trained staff.  There are a wide variety of possible field survey techniques, such as point count surveys of birds or mammals, vehicle transects, aerial counts, ground surveys of animal signs (active dens, nests, tracks etc.), dung counts, total counts of survey blocks, tailored surveys for indicator species, and a variety of capture-based techniques.  One method which may be particularly practical for the Eastern Steppe is a modification of the foot-transect system pioneered in African savannas by Hugh Lamprey and David Cumming.

Option 1.  Horseback Transects:  Valuable information on the density and habitat preferences of wild mammals, livestock and large birds within protected areas could be collected from a system of permanent transects employing similar methods to those described by Cumming (1975: A field study of the ecology and behaviour of warthog. Museum Memoir No 7.  National Museums and Monuments of Rhodesia) and Lamprey (1964: Estimation of the large mammal species in the Tarangire Game Reserve and the Masai Steppe in Tanganyika. E.Afr.Wildl.J. 2:1-46.).  Rather than 8 km foot transects, horseback transects of perhaps 15 km could be attempted.  In one protected area of 350 km2 in Zimbabwe, Cumming had 6 paired transects (i.e. 12 transects of 8 km).  Each pair was walked every day (taking approximately 4 hours) on 12 days per month.    Cummings foot transects cut across a number of different savanna habitat types.  Ideally a set of replicated transects should be placed in each major habitat type, but in practise, available resources will dictate the intensity and frequency of sampling that is manageable. With only a single ranger available for monitoring in each protected area, the methods employed in the Eastern Steppe will necessarily be limited, but it may still be possible to obtain useful information from, say, two 15 km horseback transects each being ridden on 8 days per month.  

As emphasised at the Rangeland and Biodiversity Research Workshop (Chapter 5), it will be necessary to train rangers thoroughly in the method if it is to be used successfully, including training in the use of check-sheets, in the identification of species, and in how to judge distance accurately.  Rangers should be equipped with binoculars and be schooled in the importance of always using the same procedure - involving for instance the recording of data from the same transect, at the same time of day, not taking extra people along for the ride, and always using binoculars for identification, and the standardised check-sheets for recording observations. The estimated distance of all mammals larger than say a pica (Ochotona sp.) to the nearest point of the transect should be noted, together with information on date, time, locality, weather conditions, number of animals seen, age, sex and behaviour when first seen (feeding, resting, drinking, fleeing etc), with space for field notes.  Data could also be recorded on the larger birds (cranes, storks, herons, swans, geese, ducks, eagles, buzzards, hawks, owls, ravens and bustards etc).  Any signs of hunting should be fully described.  In addition to thorough training, it will be necessary to undertake regular supervision to ensure that the information being collected is of a sufficient standard to be used for monitoring purposes.  After a period of 4-6 months the data collected should be analysed with the Distance Sampling programme and the sampling intensity reviewed.  A copy of the Distance Sampling book and CD ROM were supplied to ESBP by the Consultant, and a preliminary trial demonstration of the technique was given during the Rangeland and Biodiversity Research Workshop (Chapter 5).  

Option 2.  Unmarked Plots for Endangered Plants: There have been numerous botanical surveys in Mongolia and many locations of rare and endangered species are known.  Monitoring could be particularly useful in assessing the level of threat from illegal collecting.

Rare and endangered plant populations usually have a highly restricted distribution.  In order to assess whether populations are being collected, it would be possible to establish unmarked plots (using GPS and detailed maps) containing rare species.  If these plots were described in detail, including a full description of each endangered plant within the plot, and visited more than once during a single summer, it should be possible to determine the level of collecting.  In this way, natural mortality resulting from drought, insect attack or disease could be distinguished from removal by collectors.

Option 2.  Animal Offtake Monitoring Plan:  There is also an urgent need to quantify the legal and illegal offtake of wild animals from the Eastern Steppe.  Probably because of the strong tradition in animal and plant surveys, conservation authorities in many countries have given less attention to the monitoring of illegal activities as compared to that given to the monitoring of animal populations.  Julian Caldecotts (1986) study of hunting and wildlife management in Sarawak shows what can be done to study offtake at a national or regional level.  Some information on hunting in Mongolia has already been collected by social-anthropologists who have sometimes included questions about hunting in community surveys.   A number of methods could be applied to the conservation problems of the Eastern Steppe.  These include a) individual hunting interviews (which might contain questions on the species being hunted, the hunting pattern and method, the difficulties in obtaining ammunition, the number of bullets used on average per successful hunt, the dietary importance of wildlife, the price of wildlife products etc.); b) obtaining daily records from informants; c) carcass material measurements (from carcasses found in gers or in markets); d) rifle/shotgun ownership records from police or local government records; e) bullet and cartridge trade records from arms traders, local government or police; and f) trade records in furs and wild meat (these may be obtained in Mongolia or in neighbouring states, for example as regards Mongolian gazelle being traded with China, it may be possible to examine records at processing plants in China for data on numbers of carcasses, dressed weight, retail price etc.).  

This is just an indication of the type of information that could be collected.  Any such programme would require a sensitive methodology.  It should be conducted by a senior wildlife officer with experience in social anthropological surveys or by an experienced consultant with a counterpart.  At this stage it is recommended that an offtake committee is convened by ESBP and PAA with the object of initiating the preparation of a plan for monitoring and reducing illegal offtakes of important plants and animals.  The plan should include feasible methods for monitoring offtake from sensitive animal populations.

Once information on offtake is available, it may suggest a number of alternative means by which to effectively control hunting and illegal collecting.  For example, it may be possible to place restrictions on firearms and ammunition sales, or on specific hunting practises - such as hunting at night with spotlights.  It may also be possible to tighten controls on sale of trophies or plants and on the movement of carcasses and plants between aimags or across international boundaries, and to coordinate law enforcement measures with other countries.

A number of organizations are conducting wildlife monitoring and research programmes in Mongolia.  It would be useful to standardise methodology wherever possible.

Wildlife Management - Law Enforcementtc \l3 "Wildlife Management - Law Enforcement
Although it is not possible to be sure about either the status or trends of most wildlife populations and species in the Eastern Steppe, nevertheless, there is sufficient circumstantial evidence to suggest that some wildlife populations have been declining over the past 10 years, and rapid population reductions have been documented in other parts of Mongolia, such as for bear (Ursus arctos), ibex (Capra sibirica) and musk deer (Moschus moschiferus) at Khovsgol National Park (M. Harper, pers. comm.).  These declines have probably been caused by an increase in illegal hunting.  The rise in hunting follows is probably associated with the increase in unemployment at the aimag centres, followed by the movement of poor people into the country who begin hunting on a subsistence basis.  However, much of the illegal hunting now appears to be operating at a commercial rather than at a subsistence level.  In which case, the increase in hunting presumably also reflects either a reduction in effective law enforcement or a rise in market prices for wildlife products, or both. 

The perception amongst participants at the workshop was that the establishment of protected areas would not be effective for conserving wildlife resources per se: the only effective method would be to stop uncontrolled hunting directly, especially by people hunting with vehicles and guns, who usually come from outside the sum and engage in commercial hunting.  Lack of coordination amongst neighbouring sums and between sum and aimag administrations contributes to lawlessness.

Options 1-9 for Reducing Illegal Hunting:  In this respect, several immediate steps can be taken.

  
1.  Review the Mongolian Law on hunting. 

2.  Arrange a meeting with the Aimag administration to ensure that licenses are not being issued for other sum areas.

3.  Discuss with Sum administrations the opening of special conservation accounts to handle fines collected from poachers by the Inspector.  The accounts should enable the Inspectors to reward informants who provide information on illegal hunting, and provide some funds for transport and conservation purposes.  The accounts could operate in a similar way to the present accounts of Tax Inspectors.

4.  Provide an incentive (perhaps 15% of money, or alternatively of skins and meat, recovered) to anyone giving a good report of illegal hunting. 

5.  Consider swapping Inspectors between sums.  Under present arrangements law enforcement is not easy due to strong opposition from people who are well know to the Inspectors.  

6.  Investigate the feasibility of Inspectors from neighbouring sums conducting joint patrols, possibly with police.  Find out what would be the additional cost of joint patrols (in terms of fuel for transport).

7.  Investigate the possibility of giving Volunteer Inspector Status to Bag Governors, and possibly other responsible residents, to provide support for the single Sum Inspectors who are unable to patrol entire Sum areas.

8.  Organise a rapid anti-poaching strike force at the Aimag level to deal with poaching which is operating on a larger scale.  

9.  Establish a new senior post intelligence officer to provide capacity in gathering information on the illegal trade in wildlife and wildlife products.

It will be vital not to lose the support of local communities when implementing stricter law enforcement and as such, enforcement measures should be part of an integrated and participatory approach to conservation in which tangible benefits are also being introduced. 

Wildlife Management - Protected Areastc \l3 "Wildlife Management - Protected Areas
One of the main constraints inhibiting the development of effective biodiversity conservation in the Eastern Steppe is the lack of revenue for wildlife management, especially in a  form that will ensure sustainability of management over the long term.  Management Plans are currently in preparation for each of the protected areas of the Eastern Steppe and these will presumably indicate the essential staffing and management activities expected within Protected Areas and buffer zones, and may also provide a budget.  This will provide some idea of revenue requirements.  But unless these funds are secured, it will not be possible to mount effective law enforcement operations or to find ways to compensate local people who are being asked to forego hunting.

Option 1.  Eco-tourism:  A number of companies are operating successful ecotourism businesses in Mongolia and some such as Discovery Expeditions, are attempting to establish codes of good practise that are sensitive to the local environment and culture.  There are a range of opportunities for tourism in Tsagaan Ovoo and Sergelen sums, including a) the chance to see large herds of Mongolian gazelle in Tosonkhulstai NR, b) lake fishing, c) hiking and viewing of forests with roe deer in the north of Tsagaan Ovoo, d) camel-based treks at Yakh Nuur which boasts in addition to the lake, eagles nesting on craggy slopes, a ruined monastery and old burial mounds, and e) cultural tourism.  The standard of traditional singing is particularly high in Tsagaan Ovoo sum where they have produced a tape of local songs.  A flagship attraction to bring in tourists might be hot-air ballooning over Tsagaan Ovoo with the opportunity to observe massive migratory herds of Mongolian gazelle? . However, tourism is also a notoriously fickle business and brings its own type of problems.  Even polite and easy-going local people may eventually object to being stared at and photographed, or become irritated by the presence of large numbers of people with little sensitivity to local concerns.  For this reason it may be better to look at the VSO approach in which tourism is directly under the authority of local clubs (see above).

Option 2.  Green Tax on Mineral and Oil Exploration and Extraction:  An alternative source of revenue for wildlife management might be found in a tax or voluntary contribution from large mining companies or multinationals exploring for or extracting minerals, oil and gas.  For example, we heard that one Canadian company has expressed interest in supporting wildlife research in the Eastern Steppe.  Earlier this year, the Petroleum Authority of Mongolia appealed to be allowed to explore and drill within protected areas or areas proposed for protection in the Eastern Steppe.  Due to the shortage of funds in central Government and the inevitable competition at ministerial level for sources of income, this approach would not necessarily be straightforward.  However, it is recommended that ESBP investigates this possibility further.

Option 3.  Sport Hunting: Another possible source of funding for wildlife management derives from the possibility of developing well-managed sport hunting in the buffer zones of protected areas in Dornod.  An essential component of any such development is procuring legislation which enables funds raised to be dedicated to protected area management. 

Option 4.  Management Trust Fund: Given that a considerable amount of management can be undertaken for relatively modest levels of funding, a fourth possible source of sustainable revenue would be from the income generated by a Trust Fund.  This might be initiated with donor support and built up with support from tourism, hunting and mining companies.

Option 5.  Limits to Acceptable Change: Conservation in the Eastern Steppe will only be sustainable if it attracts local community support for the concept of protected areas, and for real restictions on the use of those protected areas.  Limits to Acceptable Change (or LACs) are targets set by management to limit  human activities in protected areas.  They may include limits on the number of tourist vehicles entering a particularly zone, limits on tracks, limits on the type of infrastructures that may be erected and so forth.  In order to achieve a long-term conservation potential in the eastern steppe, it is recommended that the ESBP consider reaching agreements with local communities which contain limits to the acceptable number of livestock grazing within protected areas.  At present whilst livestock numbers are relatively low, this may be a favourable opportunity to negotiate such a restriction.  It should be presented alongside measures to assist with micro-enterprise development and marketing of livestock products, and to help in improving the current system of range management.

Option 6.  Protected Network:  The least used pastures in the sum are often in the proximity of sum boundaries, and this makes these areas of particular value to wildlife.  For instance, one region where three sum boundaries meet (Tsagaan-Ovoo, Bayandun and Sergelen) is reported to be a birthing area for gazelle.  The region has no official protective status at present.  In planning for conservation of migratory species, it may be possible to incorporate wildlife corridors between PAs along sum boundaries applying limits on settlement and livestock density in such areas.  The most important limit to be applied to corridors for Mongolian gazelle would be on the construction of fences or other linear barriers which have proved devastating to antelope migrations in other countries.   

CHAPTER  4


 STEPPE INVENTORY AND MONITORINGtc \l1 "CHAPTER  4


 STEPPE INVENTORY AND MONITORING

Introductiontc \l2 "Introduction
Relative to other regions of Mongolia, the Eastern Steppe carries a  low human population density and the numbers of livestock have declined over the period 1990 until about 1995 or 1996.  Nevertheless, concerns have been voiced over land degradation in the Eastern Steppe as they have for other regions of Mongolia.   The most frequently raised concern is of a pattern of overgrazing in the proximity of sum and aimag centres which has been related to an urban to rural migration.  People who were formerly employed or otherwise supported by the State in urban centres, have moved into the country and taken up extensive livestock production as a means of survival.  Due to the breakdown of social and economic services, these people have concentrated their grazing in the vicinity of large service centres.  A further concern that has been raised is over the increased frequency of wildfires due to the breakdown of fire control measures.

As there has been little monitoring of rangeland in the Eastern Steppe, in fact not much is clearly known about its condition, or of any trends in degradation or recovery. Existing data are largely inadequate for assessing local variability in land cover, such as might be expected in relation to proximity to urban centres, protected areas, rivers and point water sources.  Equally, they do not enable the assessment of regional trends brought about by climate change or shifts in national policy levers affecting, for example, livestock density.

Responding to these deficiencies, the UNDP/GEF Project Proposal  (endorsed, February 1997) included as part of its overall programme of assistance the following (Activity 1.3.2): Conduct a range condition and inventory survey taking into account the needs of both wildlife and domestic livestock. The scope, scale or objectives of the survey were not further elaborated in this document.

During October and early November 1998, a consultant in grassland and range management visited the ESBP project and was given the responsibility of a) developing a method of monitoring the health of rangelands in the eastern steppe which would be sensitive to local technological and operational constraints, and b) testing the methods ability to determine healthy, at risk and unhealthy rangelands (Buzzard 1999). As part of this input, the consultant established ten permanent transects running approximately west to east from near to Tsagaan-Ovoo sum centre to lake Buir Nuur in Khalhgol sum.  Data on soil surface conditions, plant community composition and plant species richness were collected along these transects, and integrated into a numeric score known as the range condition index (RCI).

Some of the main conclusions arising from these activities were as follows:

· The rangelands in the Eastern Steppe appear quite resilient.  There are high densities of perennial plants, a mixture of age classes and diverse species composition.  Though wind erosion is widespread, severe cases of it are only localised and mainly along rivers.

· The largely uncontrolled, season-long grazing that is quite common around sum and aimag centres does not allow plants and soils to recover from utilisation, and ranges in these areas rarely rest.  As a result, plant community composition has been simplified and soils have been progressively eroded within 5-10 km of these points of human and animal concentration.

· The above conclusion also applies to riparian corridors and water points.  In the case of the Kherlen river system west of Choibalsan, the degraded zone extends from 1.5 - 2 km on either side of the stream bank.

· Formerly, the Negdal provided some measure of control and dispersed management of grazing lands.  However since 1990, there has been a general breakdown of the regulatory mechanisms afforded by that system.  The result is increasing levels of competition among herders for scarce forage and water resources (wells, ponds, lakes and along perennial streams) as they concentrate for long periods.

· There has been a tremendous loss of soil cover and organic material due to widespread fires which in the last three years have burned over 14 million ha in the Eastern Steppe.

· Overall, the ranges of the Eastern Steppe are positioned along the border between healthy and at risk with localised examples of extreme risk.  Few areas require external input for recovery.  There is little range conservation being practised, and there is a definite need for improved community grazing planning and pasture management.

Suitable objectives for a rangeland monitoring programme were also given in Buzzard (1999), namely to provide the means for obtaining rapid, inexpensive early warning impressions of rangeland health and to complement the more rigorous studies of range condition or productivity which may be associated with the area under investigation.  The report makes several recommendations for further work on rangeland health monitoring: a) to add data from 1993-1997 monitoring studies to the monitoring database; b) to identify high priority locations, such as frequent fire areas, for monitoring; and c) to continue to establish monitoring studies in other important areas, such as along grazing gradients.  

Building on the results of earlier work, the emphasis of this  consultancy (July, August 1999) was to modify or expand on the existing techniques, it being recognised that the introduction of completely new methodologies by incoming specialists would be of little net benefit to ESBP.  In discussions with the CTA, it was decided that the objective of the Consultants second operational task should be: to review the rangeland inventory and monitoring programme established in 1998 making recommendations designed to improve its efficiency and effectiveness.
A rangeland inventory was taken to mean the establishment of a baseline of information whilst monitoring was taken to mean the measurement of change.

Methodstc \l2 "Methods
Accompanied by the rangeland expert, VSO ecologist and biodiversity expert, the consultant visited a number of project sites in the Eastern Steppe between 28 July and 4 August 1999 (an itinerary of the field trip is presented in Annex 10).  Grassland transects and plots that had been established in Matad, Tsagaan-Ovoo, Sergelen, Bayandun and Chuluunkhoroot sums (all in Dornod province) were inspected, and the full set of monitoring methods currently used by ESBP were demonstrated at three locations (Photo 4). 

As part of the field programme of the Rangeland and Biodiversity Research Workshop (23-31 August), it was decided to test the accuracy of the line-point and point quadrat methods by repeating a number of transects with different observers, and also by making comparisons between two pastures in close proximity, one of which had burnt earlier in the year and one of which was unburnt. 

Rangeland Monitoring in the Eastern Steppetc \l2 "Rangeland Monitoring in the Eastern Steppe
At the time of this mission, the computerised database providing easy access to monitoring data had not yet been completed making the task of evaluation more difficult. A number of monitoring sites have been established in the Eastern Steppe.  In 1993, the rangeland ecologist now with ESBP had established four permanent studies whilst working with the Hydro-Meteorological and Environmental Monitoring Service (HMEM).  These studies were located in Natad, Dashbalbar, Sumber and outside of Choibalsan. The main parameters measured were species composition, biomass and plant height over the period 1993-1997.  As mentioned above, the previous grasslands consultant had also established ten permanent plots in Dornod.  Currently, all these plots are being revisited but on an opportunistic basis and in some cases only a limited set of data are gathered.  Thus, there is a need to clarify how many transects and plots are being sampled, what is the frequency and intensity of sampling, and what is the purpose of the sampling.

Methods Demonstratedtc \l3 "Methods Demonstrated
Four methods were demonstrated during the field trip: a) point quadrats; b) line-point transect; c) clipping plots and d) Braun-Blanquet releve.  The point quadrat method was introduced by the previous consultant and a full description can be found in Buzzard (1999), the other three methods were introduced by the rangeland ecologist.  The releve method is also described by Buzzard (1999).  

a) point quadrats.  This method, as demonstrated, consisted of throwing a dart backwards over the shoulder either 50 or 100 times along the line of the transect.  At each toss the following measurements are taken from the point of the dart, and called out to an assistant who fills in a check-sheet:  

Basal Cover - either:  bare, litter, stone, basal plant;

Canopy - 
either:
grass, forb, shrub, tree;

Distance to base of the nearest plant; its species; C3/C4; state of growth; and category of use.

In addition various parameters of soil condition and erosion are estimated.    

The time taken to complete this transect was approximately one hour. A summary of results obtained from a heavily grazed pasture near to Sergelen sum centre is presented in Annex 11.

b) line-point transect. In this method, a 50 m transect line is marked with a tape measure and at intervals of  0.5 m, a dart is passed by hand vertically down through the sward until the point makes contact with a plant.  The hit is classified according to whether it is:  grass, forb, litter or none (i.e. no hit).  Once again an assistant records these items on a check-sheet.  The dart continues to be lowered until it touches the ground and the base is classified as: bare ground, stone, litter or plant.  If a plant is hit at the base, the species name is recorded.  The method is repeated on two more parallel transect lines, 5 m on either side to give a total of 300 point samples.   

A summary of results obtained from lightly grazed transects in Ugtam Nature Reserve is presented in Annex 12

c) clipping plots.  Incorporated into the line-point transect are clipped plots.  At intervals of 7.5 m a circular frame of 0.125 m2 is placed in the sward and all plant material is clipped down to bare ground and bagged.  This is continued along the three 50 m parallel transects until 20 biomass samples have been collected.  These 20 samples are combined into one container.  The combined sample is sorted into forbs, grass, litter (a combination of brown leaf and true litter), air dried for seven days and then weighed.  Two data collectors worked on the same plots.

In one relatively thick pasture, the time taken for the combined line-point and clipped sample methods was approximately three hours.  However, the clipping was considerably more time consuming than the line points.

d) Braun-Blanquet releve
The Braun Blanquet method is used to record data on plant species abundance, plant height and soil parameters.  The basic methodology relies on a systematic recording of all species present in the sample area, together with an estimation of their abundances and heights.

General Comments on the Methodstc \l3 "General Comments on the Methods
a) point quadrat method
It is widely recognised that point quadrats reduce observer bias and provide a useful and accurate method for describing parameters of pasture composition and condition.  The method was relatively quick to use.  Although the technique of tossing darts can be criticised for introducing a level of conscious or subconscious bias into the method, throwing the dart over the shoulder seemed to reduce the opportunity for such bias.  One problem with the method was that plant species frequency was measured at the base of plants rather than at the canopy.  This meant that the technique often picked up tiny seedlings which may not have been representative of plants that dominated in biomass, especially in tall plant communities.  There is also concern about the total range of variation in the measurements of distance to the nearest plant?  The difference between degraded and pristine sites was small relative to the accuracy of measurement.  Similarly there was concern that the range of variation in the RCI was too small to provide a useful index for use in the eastern steppe.

b) line-point method.  The method is relatively quick.  The main problem with the technique as demonstrated is that an unknown level of bias is introduced by the operator lowering the dart by hand.  This type of bias is usually eradicated by the use of pin frames.

c) clipping plots.  The method is time consuming.  However it provides accurate information on biomass and the basic composition of the pasture (in terms of forbs, grasses and litter).  In any comparison (for example, between burnt and unburnt pastures; inside and outside protected areas; close to and far from a sum centre) it will be necessary to compare the variation between two sites with the variation within one site.  In that case, it will be important that the 20 clipped samples are NOT combined but that each is bagged, sorted, dried and weighed separately.  

d) Braun-Blanquet releve.  The method is useful for providing a complete list of plant species at the site.  However, other information on plant height, plant basal cover and litter cover  is highly subjective.  The method has the advantage of being quick to use.

Tests of the Methodstc \l3 "Tests of the Methods
Some points emerged from an investigation into the consistency and bias of measurements obtained when using the point quadrat and line-point methods.  Tests were conducted under the supervision of the VSO ecologist and rangeland expert during the Rangeland and Biodiversity Research Workshop (Chapter 5).  The location was near to the gazelle research camp, to the west of Matad sum centre.

Point-quadrat test: Two groups of data recorders took part in this trial.  Both groups measured 100 point quadrats along a transect in a pasture that had not burnt this year, and one of these groups also measured 100 point quadrats along a transect in an adjoining area which had burnt earlier in the year (in April).   As part of this method, the distance between the dart tip and the nearest plant is recorded.  The average plant distance together with its Standard Deviation are listed in Table 10 for each set of measurements.  

    Table 10.  Results of Point Quadrat Test Trials
	   Burned in April
	                 Unburned Area

	         Group 1
	          Group 1
	     Group 2

	Mean (cm)
	 SD
	Mean (cm)
	SD
	Mean (cm)
	SD

	     1.6
	 1.7
	    1.2
	 0.89
	     1.3
	0.87


As can be seen the two groups reached almost identical results for the unburned transect with the average plant distance being 1.2 and 1.3 cm from the dart tip.  These two measures of plant distance are not significantly different from one-another.  Although there is a slightly greater plant distance, on average, on the burned transect compare to the unburned area, this result is not significantly different.  The actual difference in mean plant distance between the two areas is small (0.3 or 0.4 cm) whilst the standard deviations are large (of similar size to the mean).  This indicates either that there is no difference in the mean plant distances in the two areas, or that there is too much error in the measurement process to establish a difference, or both.  In other words, we were unable to demonstrate a difference in plant density in burnt and unburnt areas using this technique.

Line-point test: In this series of trial, there were two groups with three data collectors in each group.  A tape measure was used to mark out two transects, one in the burnt and one in the unburnt area.  At intervals of 0.5 m, a dart was lowered towards the ground and each of the three data recorders noted the species and class (forb, grass, litter) of the first plant that the dart touched.  They were not allowed to confer with one-another.  When the dart reached the ground, the class of basal layer (litter, bare ground, plant) was recorded in a similar way. This was repeated 40 times per transect.  In Table 11, the type of canopy and base that the dart touched is expressed as a percentage of the 40 point quadrats.

Table 11.  Results of Line-Point Test Trials - Between Areas

	
	            Burned in April
	                Not Burned

	
	Recorder       1
	Recorder

    2
	Recorder

     3
	Recorder       1
	Recorder

    2
	Recorder

     3

	
	     %
	     %
	     %
	     %
	     %
	     %

	Canopy
	forb
	    10
	    15
	    20
	    15
	    10
	    17.5

	
	grass
	    75
	    72.5
	    72.5
	    80
	   82.5
	    70

	
	litter
	    2.5
	     0
	     0
	     5
	    7.5
	    12.5

	
	no canopy
	    12.5
	    12.5
	   7.5
	     0    
	     0   
	     0

	Base
	litter
	    40
	   27.5
	   17.5
	    55
	    62.5
	    85

	
	bare
	    35
	    47.5
	    35
	    2.5
	    15
	     0

	
	plant
	    25
	    25
	    47.5
	    42.5
	    22.5
	    15


It can be seen that the canopy measures are reasonably consistent between data recorders but that the basal measures are very inconsistent.  For instance, the difference in the % litter at the base between the burned and unburned areas according to Data Recorder 1 is 15%, but the difference between Data Recorders 1 & 3 in % litter within the burned area is 22.5%, and within the unburned area is 30%.  It must be concluded that either the method is unsatisfactory or that the different observers require more training in the use of the technique.  The critical importance of training in field methods was emphasised to participants in the Rangeland and Biodiversity Research Workshop (Chapter 5).

One of the two groups repeated the same transect twice so as to investigate how much variation there was in the data collected by one person going back over the same transect (Table 12).

There is appreciable variation between the results obtained by the same observers, for example the percentage of grass in the canopy varied by 12.5% in the two repeats of Recorder 3.  This is greater than the difference between the burned and unburned areas (Table 11).  

Table 12.    Results of Line-Point Test Trials - Between Data Recorders
	
	                              Unburned Area

	
	       Recorder 1
	      Recorder 2
	      Recorder 3

	
	1st Repeat 
	2nd

Repeat
	1st

Repeat
	2nd

Repeat
	1st

Repeat
	2nd

Repeat

	
	    %
	    %
	    %
	    %
	    %
	    %

	Canopy
	Forb
	  12.5
	   10
	  12.5
	   17.5
	   12.5
	   12.5

	
	Grass
	 67.5
	   75
	   85
	   77.5
	   82.5
	   70

	
	Litter
	 17.5
	   10
	    0
	    0
	    0 
	     0

	
	No Canopy
	   2.5
	    5
	   2.5
	    5
	    5
	    10


Conclusions and Recommendationstc \l2 "Conclusions and Recommendations
Rangeland Monitoring in Generaltc \l3 "Rangeland Monitoring in General
The early approaches to rangeland monitoring in the 1960s and 1970s focussed on overgrazing and the problems of desertification and rangeland degradation.  A variety of methodologies were tested ranging from repeat aerial photography to exclosure plots and rapid (scoring) techniques of pasture condition.  Then, from approximately the mid 1980s there was an increasing emphasis on abiotic factors, particularly the effects of drought and the problem of non-equilibrium conditions in which a rangeland could shift quickly from a productive to a non-productive state.  The new focus incorporated grazing trials and fire experiments but with the emphasis on long-term monitoring.  More recently still the approach has been to examine entire grazed landscapes and to study spatio-temporal dynamic processes such as short-term and localised variations in rainfall, gradients in grazing pressure around water points, and the effects of redistribution of soil and runoff.  The increasing complexity required in the more recent approaches has come hand in hand with the availability of satellite imagery from which various types of remotely sensed data are generated.  

Rangeland Monitoring of the Eastern Steppe
From the point of view of monitoring of the Eastern Steppe, there are a wide variety of possible reasons and objectives for monitoring the rangelands.  Different objectives require different approaches, methods and sampling intensities.  A similar point is made by Buzzard (1999, p19).  But whatever the kind of monitoring system it should include a clear statement of objectives, a justified sampling design and a set of reliable methods. At the time of this mission, such a system had yet to be developed by ESBP.

The main progress towards establishing a monitoring system has been in the development of some prototype methods for measuring indices of range condition.  Therefore, two principal tasks remain outstanding: firstly, the design of a monitoring system which specifies both the objectives for monitoring and the plans (design) for a suitable measurement system (these latter should include the location of monitoring stations, type of measurements and frequency of measurements); secondly, the completion of the sampling methodology, including modification and additions to current monitoring methods, as necessary.  In a sense the project has moved forward rapidly with a detailed methodology but without defining what type of information it most needs.

Recommendations - Monitoring Objectives and Designtc \l3 "Recommendations - Monitoring Objectives and Design
Rarely does ecological monitoring have a single objective.  Some of the reasons for monitoring rangelands are: a) to examine spatio-temporal variability in cover, vegetation class and plant production; b) to investigate the productivity and diversity of rangeland in relation to grazing pressure; c) to study the long-term effect of fire on species richness and productivity; d) to measure the rate of climate change and assess its influence on plant communities; e) to gather information on stocking rates in relation to rangeland carrying capacity; f) to provide input into simulation models of rangelands, which may compute rates of plant production and offtake by herbivores, and which are usually linked to a GIS system.  A monitoring programme may include two or more of these objectives.  

At present, the monitoring system in the Eastern Steppe is unable to provide for any of the above objectives.  A number of recommendations are outlined below which are designed to help develop a system that can provide spatial information on plant communities, primary production and the effects of variable grazing pressure. 

A.  Present Monitoring System:  It is recommended that all existing data from the ten permanent transects established by Buzzard (1999) and from the HMEM transects are entered onto the ESBP database as quickly as possible.  The range composition and condition of Buzzards transects and a proportion of the HMEM transects should be sampled again using the full set of methods (see below) as soon as possible and no later than mid-summer 2000.  The time required for each monitoring method at each transect should be noted.  These data should be entered immediately onto the database which should be analysed to produce a summary of all information for all transects.  These results should be made available to management, together with new data from the sum monitoring system (see below) to facilitate a decision by late summer, 2000, on whether or not they should be dropped, retained or added to in the new monitoring system.  To facilitate this process, the presentation of data should include the mapped locations of all permanent transects, spreadsheets with transect data in raw and summarised form, and summary tables of data enabling easy comparison of transects and methods. 

The purpose of recommendation A is to evaluate the utility of the present monitoring system.

B.  Sum Monitoring: Two issues causing particular concern in the Eastern Steppe are the problems of localised overgrazing and frequent wildfires.  It is recommended that an intensive monitoring programme be established within one sum.  This should be the same sum as that selected as a focus for ESBPs sum management programme.  One possibility is Sergelen sum.  Sergelen already has a zoned management system, which is used for collecting fees for developed land uses according to the distance from the sum centre (Chapter 3).  This system could be incorporated into the monitoring programme by placing a set of transects in each zone.  It is recommended that six transects are randomly selected in steppe grassland in each of the following concentric rings, radiating from the sum centre: 0-2 km; 2-7 km; 7-12 km; 12-19 km.  The full set of grassland monitoring data should be collected from each transect, making 24 transects in all.  

In addition, it is recommended that the density of livestock should be monitored each month along 4 vehicle transects (heading N, E, S and W) throughout the year, counting all animals within a strip of 2 km width (i.e. up to 1 km distance on either side of the vehicle) from 2 km out of the sum centre to 30 km distance.  The number of animals within 2 km of the sum centre should also be determined but by a total count.    

In order to fully evaluate the effects of fire on rangeland health and productivity, it will be necessary to maintain fire exclosures.  It is recommended that this experimental study is undertaken as part of an integrated research programme investigating the steppe ecosystem (Chapter 5).  However, it may be possible to investigate fire effects on an opportunistic basis within the monitoring zones.  If wildfires pass across some of the replicates, multivariate statistical techniques may reveal the separate influences of fire and grazing pressure. 

The purpose of recommendation B is to establish a monitoring programme in one sum which will provide detailed information on both the grazing pressure (density of livestock by species and monthly distribution) and on the long-term spatial variation in rangeland condition, biomass and species composition, whilst also providing valuable information for ESBPs sum management programme.  Once this sum monitoring programme has been established, consideration should be given to extending the work by constructing experimental exclosures in each of the zones which exclude livestock.  This will provide further infomation on the effects of grazing pressure on the steppe. 

C.  Remote Sensing: Satellite imagery can provide extensive spatial and temporal information on grazed landscapes which is capable of separating grazing impact from seasonal variability and natural landscape heterogeneity.  Medium resolution data of the type available from Landsat 7 (a satellite launched by NASA in April 1999 for acquisition of environmental data) can provide unique information on land use, land cover and the occurrence of wildfires.   By using a combination of bands, e.g. 4,5,3 or 7,5,3 the soil surface can be enhanced.  Ground surveys are used to calibrate the various tones of the prints of each scene.  For instance in looking across the whole steppe, some areas will be almost devoid of vegetation, others will show a spectral response after the rains / snow melt, and so forth.  One recent approach is to use the known increase in grazing effects near to water sources as a basis for a vegetation cover index.  In the case of the Eastern Steppe, it would be possible to calibrate grazing effects against the sum monitoring data (above). All this calibration has to be sorted out before the imagery is assigned categories, analysed and quantified.  In combination with a GIS, the remote sensing method has the potential to identify grazing-induced land degradation across the whole of the Eastern Steppe.

Remotely sensed Normalised Difference Vegetation Index (NDVI) data are commonly used to map green plant biomass and could therefore provide information on plant production across the entire Eastern Steppe.  In conjunction with extensive data on livestock number from government, remotely sensed data could be entered into a spatial simulation model of the steppe ecosystem to investigate, on the one hand, long-term demographic responses of livestock to changes in vegetation or, on the other hand, plant community responses to changes in livestock stocking rates.  

The use of remote sensing for rangeland studies has become a highly technical subject and extensive experience in the technology is required in order to use it successfully. It is recommended that ESBP invite proposals for a collaborative monitoring study of the steppe, based on remote sensing, from suitably experienced research institutions, such as the Smithsonian Institution or the Institute of Terrestrial Ecology, UK.

The overall purpose of recommendation C is to address the wider regional and national concerns for balancing livestock stocking rates with carrying capacity of rangeland, by monitoring spatial and temporal variation in plant production and livestock impacts.  

Recommendations - Monitoring Methodologytc \l3 "Recommendations - Monitoring Methodology
The following recommendations concern details of the methods currently in use by ESBP to gather information on the condition or composition of rangeland.

a) The location of all permanent transects should be permanently marked.  If it is found that metal stakes marking transects near to sum centres are being removed by children, then the stake should be driven into the ground almost to the top.  A combination of GPS fix, compass bearings on landmarks, and a description of position relative to local features, can be used to aid its detection. The direction of the transect should be checked by compass.  

b) In the point quadrat method, there is some evidence that the measure of basal distance to the nearest plant is not able to discriminate between pasture types found within the eastern steppe (Table 10).  The utility of this measure should be reviewed once more data has been entered onto the database (see recommendation A, above).  If it is found that the method is  unable to discriminate between pastures experiencing different levels of grazing pressure, it should be dropped.

c) The method for measuring plant species frequency currently in use (both in the point quadrat and line-point methods) records species frequency at the base of plants rather than at the canopy.  This technique often contacts tiny seedlings which may not be representative of plants that dominate in the sward, especially in a tall plant community. They may also be less easy to identify.  Since a principal purpose of monitoring rangelands is to assess the state of the  interaction between livestock and plants, the canopy measure is deemed to be more appropriate.  Accordingly, it is recommended that plant species frequencies are measured at the canopy rather than at the base.  This type of measurement is commonly accomplished with the use of a pin frame. Pin frames are easy to construct and use and there are additional benefits over current methodology, particularly in the reduction of human bias.  However, it is recognised that recommending the use of a pin frame means replacing the existing method, based on throwing darts.  In balance it has been decided not to recommend the pin frame in order to avoid making major changes to the overall methodology.  Instead, it is recommended that the line-point method is modified such that plant species are recorded at the canopy hit rather than the base hit.

d) Use the point quadrat method to measure soil, litter and basal cover rather than relying on the subjective estimations of the Braun Blanquet method which are more prone to bias and error.  There is no reason why a visual description of the site cannot be included in the overall methodology, but it shouldnt be used to generate numerical analyses.  

Two strategies are possible in the use of point quadrats for these measures, one based on a fixed number of point quadrats and one based on a fixed number of contacts with whatever is being measured.  In the case of estimating the percentage cover of a plant species, it has been shown that a standard error of 10% of the mean would require 100, 900 and 9,900 random points respectively for species occupying one half, one tenth or one hundredth of the area.  In practise, the number of quadrats used will be a compromise between the numbers which are practicable and the precision required for measuring the cover of less abundant plants.  It is recommended that 200 quadrats are used in conjunction with the line-point method.

e) The previous consultant (Buzzard,1999, p20) specifically advised against the use of biomass (and cover) measurements on the grounds that these parameters can vary independently of plant species presence, and that there is in any case a wealth of information from previous work on the long-term productivity of Eastern Steppe rangelands.  We note that it is precisely these short-term changes in the biomass of palatable plants that are of importance to grazing animals.  For example, a reduced plant biomass on winter and spring pastures may affect livestock survival, whilst variations in the availability of highly digestible components of the pasture may influence migratory movements of gazelle.   Also we note that information from earlier studies, no matter how comprehensive, is insufficient to predict how rangelands will respond to new pressures and perturbations, and therefore cannot  invalidate the case for continued monitoring into the future. Furthermore it has been found in many circumstances, that data derived from harvest and point quadrat procedures tend to complement one-another, so that the ultimate description of the pasture is more comprehensive than either alone.  We recommend that harvesting of herbage to estimate biomasses is continued, by clipping to ground level.  

The clipping and separation of herbage is time-consuming relative to point quadrat measurements.  Consequently it is recommended that only ten samples be collected from each quadrat instead of the 20 currently collected.  Collecting 20 samples may be necessary in low biomass habitats (such as semi-desert), but 10 should be sufficient in the steppe.  The data should be reviewed by management in summer 2000 (see Recommendation A, above).  Rather than bulking the ten samples, it is important to place the clippings from each into a separate bag, and to weigh the contents separately.  This will greatly strengthen the power of statistical comparisons between transects (enabling the estimation of variation in biomass within sites and between sites).  In view of the time required for separating components of the sward into forbs, grass and litter before weighing, this procedure should be considered as optional.  (If separation is attempted, the recommended procedure for sub-sampling is to thoroughly tease out and mix the sample, divide it into quarters, and then recombine the diagonally opposite quarters.  One of the resulting two portions is set aside.  The process is repeated on the remaining portion as often as necessary to achieve a sample of suitable size for separation into components.) 

f) An important character of pasture in ungulate studies is the canopy height.  This is the average of a number of measures of height in which a light disc or other marker is lowered down a graduated rod or rule until it first touches a leaf or stem.  Canopy height was found to be the best single predictor of habitat choice by grazing ungulates in Africa out of a set of some 40 different measurements.  The current visual method of estimating plant height is highly subjective and should not be used in quantitative comparisons.  A simple method is to twist a thick insulated electrical wire around a metre rule to form a sliding tongue.  The rule is placed in the sward and the tongue is lowered into the canopy, the height of the first contact with a plant is read directly off the rule.  If no plant is contacted, that measurement is taken as zero. It is recommended that this equipment is used in conjunction with one of the point quadrat techniques to estimate canopy height from 50 random measurements. 

g) Include a burn category in the general site description at each transect which provides information on the time since the pasture burned and the presence of pre-burn and post-burn vegetation.

h) Given the importance of Brandts vole in the Eastern Steppe, it would be worth including a measure of their density as part of the standard vegetation monitoring.  It is suggested that the distance to the nearest burrow is measured at 50 points.  To increase the independence of data points, this information could be collected separately along a foot transect, stopping every 15 paces throwing a dart over the shoulder, and recording distance to the nearest burrow subject to a maximum of 10 m. 

CHAPTER 5
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       RANGELAND AND BIODIVERSITY RESEARCH

The less support an idea has, the more fervently it must be believed.  A totally preposterous idea requires absolute unflinching faith.       S.A. Kierkegaard (1846)
This freedom to doubt is an important matter in the sciences and, I believe, in other fields.  It was born of a struggle.  It was a struggle to be permitted to doubt, to be unsure.  If you know that you are not sure, you have a chance to improve the situation. 





          Richard Feynman (1963)
Introductiontc \l2 "Introduction
Recognising the need for additional research by local and foreign experts to supplement work being undertaken by its own staff, ESBP advertised a research grant programme in July 1998.  In particular ESBP recognised the need for information on ecological processes - on how the steppe reacts to disturbances such as heavy grazing pressure, cultivation, fire, irruptions of Brandts vole or the removal of predators - which would complement previous descriptive studies.  A committee was formed to assess the proposals against pre-established criteria.  Seventy-four proposals were received by the closing date (14 September 1998) but only one was anywhere near to satisfying the criteria.  Following numerous exchanges between applicants and committee members, an invitation for revised applications was prepared (closing date of 15th March 1999).  On the basis of the 16 revised proposals received, it was decided to fund seven.  Two further proposals were subsequently received.  In the case of the Mongolian gazelle project, some initial supplementary funding was contributed by the Wildlife Conservation Society.

The grassland proposals in particular were disappointing and did not display the required scientific method (based on the testing of hypotheses) or analytical approach (with adequate sampling regimes).  Accordingly, ESBP proposed to hold a special seminar to be run by an international consultant at which the applicants in this field would be asked to develop an integrated research programme investigating all disturbances to the grassland ecosystem.  A principal aim of the workshop would be to give local research workers an opportunity to improve their scientific methodology.  It was also hoped that the workshop would engender  a sense of the interactive and holistic nature of ecosystems, and that useful collaborative links might be forged between research workers.

In discussions with the CTA, it was decided that the objective of this consultants third operational task should be: to convene and facilitate a 10-day workshop in Choibalsan in order to provide training to project, counterpart and external scientific staff in ecosystems research, scientific methodology, and the preparation of project proposals.
The workshop was held in Choibalsan at the ESBP offices  from 23rd August - 1st September, 1999.  There was one field outing to the gazelle research camp in Matad on 28-29th August in order to demonstrate scientific methods and data collection procedures in the field. In all some 37 participants attended the workshop, of which fifteen are based in Ulaan Baatar, 19 are based in Choibalsan and three are based abroad (Annex 13).   During the workshop the consultant was given substantial assistance with teaching and training in scientific methods by Will Wilson, a research scientist from the University of Saskatchewan currently undertaking a study into the geography of northern Dornod, and Anne Brookes, a VSO ecologist currently  attached to ESBP.  Other staff members of ESBP also assisted with teaching, organising, translating, administering the workshop, and hosting the visitors.

Training Workshoptc \l2 "Training Workshop
Programmetc \l3 "Programme
The workshop was organised around a series of 14 steps designed to train participants in sound research practises.  Participants were taught how to identify interesting research questions of direct relevance to the management of the Eastern Steppe and how to develop a co-ordinated research programme that would provide data to answer those questions.  The 14 steps with some explanatory comments are outlined below.

1.
Identify global management objectives and problems
2.
Issues that scientists should address 

-  what information does management require from scientists?

-  what sort of problems do we hope to address?

-  who are the potential users of this information?

3.
Research questions
A.  concerning ecosystem functioning and ecological processes

-  What components of the ecosystem are changeable?

-  What factors cause change in the ecosystem?

B.  concerning monitoring (surveys and census)  

-  How many: animals, animal burrows, plants, plant species etc?

-  How much: plant biomass, litter, rainfall etc?

4.
Hypotheses for Testing
- Note, a satisfactory hypothesis must contain one or more (overt or implied) predictions.

-  what possible explanations are there for change in the ecosystem?

- what possible mechanisms govern change in the ecosystem?

- what interactions were demonstrated by previous work & what other possible    explanations are there?

-  (This step can be applied both to research questions concerned with ecological processes and to rangeland monitoring)

5.
Scale and Resolution of Research
-  spatial scale: how large an area are we studying?

-  geographic location;

-  temporal scale: how frequently are we sampling and over what time-period?

6.
Basic Methodology
-  identify the overall methods that can be used, such as transects, exclosures, remote sensing etc., without going into too much detail.

7.
Research topics (groups or teams)

-  participants areassigned to research topic groups

-  each group appoints a group leader and group coordinator.

8.
Develop Individual Research Plans
-  topic groups meet to develop research plans which will answer research questions and provide information of direct use to management. 

9.
Research plans presentations
-  Each topic group presents its research proposals and plans

10.
Methodology
-  Development of appropriate scientific methods including those for use on field trip.

11.
Collect Relevant Data
- There will be an opportunity during the field trip to test methods and to gether data for analysis.

12.
Analytical Procedures
-  Development of databases and use of appropriate statistical methods.

13.
Full Research Programme Presentations
-  topic groups present their full research programmes.

14.
Combined Research Programme
-  Plenary discussion on overall research programme, including future coordination between topic groups.

The workshop met in plenary sessions for steps 1-6, in other words all participants discussed and reviewed management problems, management objectives, research questions about how the Eastern Steppe ecosystem functions, questions about what needs to be monitored, hypotheses to answer the questions, the scale and resolution of research, and the basic methodology to be used.  At this point, participants were divided into five topic groups:

· Human Use of the Eastern Steppe,

· Rangeland Processes and Restoration,

· Monitoring Rangeland Health,

· Population Dynamics of Brandts Vole, and

· Population Dynamics of Mongolian Gazelle.
The first group was asked to deal with topics such as: hunting quotas, use of medicinal plants and issues of sustainability.  The second groups was asked to include topics such as fire, livestock grazing, rainfall, steppe productivity, and restoration of roads and fields.  The third groups was asked to consider methods for monitoring grasslands ranging from point quadrats to satellite images.   The fourth group was asked to deal with both long-term cycles in vole numbers and interactions between voles, fire, livestock grazing and predators.  The fifth group was asked to consider habitat selection by gazelle, migratory movements, hunting and competition with livestock.

For the remaining steps of the workshop, each topic group worked together as a team to develop a research programme.  This involved defining research questions and hypotheses specific to their own topic group, and developing appropriate scientific methods for testing the hypotheses.  As part of this process, a two day field trip was arranged in which the whole workshop moved to the gazelle research camp in Matad sum.  The purpose of the field trip was to demonstrate, and train participants in, all the typical stages of a field project, namely:

1.  formulate hypotheses;

2.  make predictions based on hypotheses;

3.  choose a method to collect data;

4.  examine the method to see that it is accurate, unbiased and consistent;

5.  collect relevant data (to test the prediction);

6.  look at data to understand the kinds of results;

7.  use statistical tests to make decisions about the data;

8.  accept or reject the hypotheses.

This experience could then be used in the construction of research programmes appropriate to the areas to be considered by each topic group. 

Teaching and Trainingtc \l3 "Teaching and Training
Lists of the objectives, management problems and research questions produced by the workshop in its initial plenary sessions and then afterwards within the individual topic groups are presented in Annexes 14 & 15, respectively.  In these initial stages the workshop worked well although some found that the scale and number of environmental problems were overwhelming.  The next step was to ask for hypotheses which provided potential but realistic answers to some of the research questions that had been posed by each topic group.  The concept of a hypothesis and of hypothesis testing was new to many at the workshop, and this step proved to be difficult to teach and time-consuming (see Evaluation section, below).  Eventually, a preliminary set of hypotheses was obtained for each topic group (Annex 16).  The next step - preparing the methodology within each topic group - also proved to be slow work, partly because some of those present were not convinced by the basic scientific method (which differs substantially from that taught in Russia).  However, this step was also achieved and an example of the methods proposed by the Rangeland Processes and Restoration Topic Group is presented in Annex 17.   

In the field, a number of mini-projects were devised in order to demonstrate principals of  data collection to the participants of the workshop and to allow everyone present to try out new techniques for themselves.  The mini-projects included:  a) dung count transects to estimate density of livestock and gazelle; b) vehicle transects and total foot counts to estimate density of pica mounds; c)  composition of gazelle herds; d) point quadrat transects for grassland composition and condition; and e) line-point transects also for grassland composition and condition.

In each of these mini-projects, particular emphasis was placed on stage 4 (see typical stages of a field project, above) in which methods are tested to check whether they produce data which are accurate, unbiased and consistent.  This step is seldom stressed in text books and yet it is fundamental to the success of any field project.  As part of the instruction on stage 4, the difference between subjective assessments and objective measurements was emphasised.  An example of the former would be the visual estimation of the height of plants at a given location in the steppe.  An example of the latter would be the measurement of the mean canopy height at the same location by use of a graduated rod placed at 100 points.  Other examples of good research practise include the use of randomly located points so as to eliminate personal choice in the placement of quadrats; and the adoption of specific and systematic training for every observer in the use of each method.  All of these practises aim to reduce the subjectivity of assessments which necessarily incorporate a large degree of error and, whilst adequate for some purposes, lack the precision needed for quantitative estimation and comparison.

For illustration, it can be seen in Annex 18 that there was little agreement initially in the density of dung of five different ungulate species as estimated by five experienced observers along transect 1.  By the start of transect 3, some training in the technique had been given to all observers and the consistency in scores was improved.   An investigation of observer bias in grassland measurements was conducted and demonstrated by the VSO ecologist (Tables 11 & 12, Chapter 4).

On returning to Choibalsan, the workshop turned to the analysis of data, using the results of the mini-projects.  In addition, a final data-gathering exercise was conducted amongst the workshop participants in which five of them took measurements of height from all of the others, each measurer working independently, and then the data were analysed to reveal the statistical variation between the measurements obtained by each recorder and to compare this with the variation found between males and females.  The final part of the workshop was taken up with presentation of pilot research programmes.

Throughout the workshop, formal teaching was interspersed with training sessions designed so as to provide instruction in all aspects of research methodology, and using familiar examples to illustrate each point.  For example, the use of exclosures in controlled experiments was illustrated by reference to studies of bison and prairie dogs; the use of fire in landscape restoration was illustrated by reference to the management of Wind Cave National Park in South Dakota; the use of observation sheets or check-sheets was illustrated by reference to bird and mammal surveys in the Eastern Steppe; the use of variable strip width transects and the Distance software was illustrated by reference to the pika mound data collected in Matad sum; and the use of basic descriptive statistics was illustrated by reference to weights of Brandts Voles and to the variable heights of men and women in the workshop.

Evaluation of Workshoptc \l2 "Evaluation of Workshop
The workshop was conducted with good humour throughout the ten days of intensive debate, discussion, demonstration and training.  Many lessons in scientific methodology were provided and it is hoped that this instruction will be reflected in an improved standard of research applications to ESBP in the future.   However, considerable difficulties were experienced in delivering the workshop material due to the emergence of conflicting scientific dogmas.  It therefore seems likely that some of the participants did not fully accept the basis of the scientific methods being taught, although it is hoped that they were receptive to some of the lessons in sound research practise.  A smaller number of younger participants made good progress in understanding the rationale and methodology of Western science.

The main difficulties became apparent during the teaching of research methodology and it soon became clear that these arose from fundamentally different scientific traditions that characterise the schools of biology in Western countries and those in Russia and former Soviet block countries.  The core of ecological methodology in the West is to be found in the process of formulating clear hypotheses and devising acceptable tests, sometimes called strong inference.  Many of the participants at the workshop are distinguished scientists who have made distinctive contributions to the study of Mongolian fauna and flora and the wider environment.  For example, Mongolian grassland ecologists have provided detailed and perceptive accounts of plant associations as they relate to disturbances of the steppe, ranging from vole runs to railway lines.  Thus the science practised in Mongolia also has great value.  At the same time, that tradition brings little understanding of cause and effect, so that not much is known about the processes which link components of the steppe ecosystem and give rise to change in animal and plant populations, species and communities.

In the workshop these two different views of science gave rise to much difficulty.  For example, there was confusion over the value of an ecological experiment in which all causes of variation except one - the treatment - is controlled.  An example might be the addition of a single mineral, such as phosphorus, to a number of otherwise identical plots in the steppe.  This experimental approach seemed trivial to some of the scientists present who considered that it is necessary to look at the combined action of multiple factors if you wish to understand what is occurring.  

A second complaint about the Western approach to science was that the hypotheses being tested were often obvious and diverted attention from the real problems.  The question was asked: why make hypotheses about ecological processes which do not directly address the obvious agent of change (i.e. people)?  For example, the hypothesis that a pasture of 1000 ha in the Ulz river valley with 200 sheep and 50 cows per year does loose plant species is seen as trivial because it does not ask why so many animals are on the pasture in the first place.  Similarly, the hypothesis that fire reduces productivity in the steppe due to reductions in soil moisture retention is of no interest because it does not address the issue of what causes the fire in the first place.

The underlying reason for these misunderstandings appears to be quite deeply rooted differences in the perceptions of the environment.  Many of the scientists revealed firmly-fixed ideas about what is a right state for the steppe.  Apparently, their approach is to start with what is right and then consider what method will best measure the degree of wrongness from this state.  Finally they may consider a hypothesis that can account for the result.  This means that their systems of classification and detailed descriptive work can be of a high standard but that their causal reasoning about the ecosystem is weak.  Western science on the other hand is characterised by a freedom to doubt - as the physicist Richard Feynmann has pointed out (see quotation at the head of this chapter).  From the doubts come questions, and from questions come hypotheses, and from there one moves on to methods.  This means that current ecological research in the West is strong on causation but often has less time for detailed descriptive science.

It may be worth pointing out that all societies often make the same mistake of adopting a right explanation without any evidence.  For example, following Rachel Carsons classic environmental text Silent Spring on the indiscriminate use of pesticides, Frank Graham Jr. (1970: Since Silent Spring) wrote with reference to the USA that Cattlemen supported the indiscriminate poisoning of entire prairie dog towns, although these rodents never have been proved to be a primary cause of range deterioration; in fact rangeland studies indicate that rodents and rabbits prosper chiefly on range that already has been overgrazed by cattle.  Substituting Brandts Vole for prairie dogs, we see that in this respect, American and Mongolian livestock herders are in remarkable, wrong-headed agreement.  

There was much greater enthusiasm for the scientific methods being taught at the workshop amongst the younger research workers, and some frustration with the amount of time that had to be invested in repeatedly covering basic points.  Amongst these individuals, the workshop provided many lessons in how to conduct valid, rigorous and useful research programmes.  However, it is considered that these participants would benefit considerably from further training and supervision of their research programmes. 

Recommendationstc \l2 "Recommendations
The workshop found itself trying to cope with both a weakness in the level of research training in recent science graduates in Mongolia, and a deep conflict in the methodology practised by established Mongolian scientists and that practised in the West.  In retrospect, it was not likely that a single workshop could hope to overcome both problems.   A different approach may however assist ESBP with its twin objectives of developing an integrated research programme that investigates all disturbances to the grassland ecosystem, and improving the scientific methodology of local research workers. Three main recommendations are made.  Firstly, ESBP should arrange for further training in research methodology, but targeting it at individual projects and research workers that it will be supporting.  This training should cover all aspects of project design, data collection, analysis and writing.  Secondly, ESBP should consider focusing collaborative research activities at a single field site to facilitate the development of an integrated ecosystem research programme.  Thirdly, ESBP should widen the activities of its migratory gazelle research project to include studies of habitat selection and an investigation of legal and illegal hunting.  Further details of the latter two recommendations are given below.

Integrated Ecosystem Research Programmetc \l3 "Integrated Ecosystem Research Programme
At the core of this programme should be a series of ecological experiments, properly established with exclosures, controls and replicates, to determine the long-term consequences of a number of treatments.  The overall aim of the programme is to understand the main ecological processes which directly or indirectly contribute to degradation of steppe pastures.  The programme should include as treatments, an investigation of 1) different livestock grazing pressures, 2) exclusion/removal of small mammals, 3) fire, 4) the mitigating effects of additions of mulch or litter to burnt plots, 5) animal dung (addition/removal), 6) fertiliser addition; and possibly 7) irrigation (applied as a simulation of rainfall).  Both soil properties (including available water capacity, available nutrients, texture, compaction, vole burrow density, water infiltration rate, and pH) and plant community parameters (such as standing crop, 2-week production, species diversity, grass leaf digestibility and crude protein content) should be measured to determine the outcome of these experiments.  In designing the field experiments, the ESBP and collaborating scientists should keep in mind that the research must have clear application to rangeland management.  For example, it may relate to livestock husbandry by testing the effects of different numbers of small and large livestock grazing on a pasture, and the number of days of grazing.  It may relate to fire management by testing the likely effects of fire breaks or early burns.  It may test the outcome of an application of mulch before the rains come, or the sowing of leguminous nitrogen-fixing forbs.  It may test the effect of limiting household dung collection.  

An additional investigation could be conducted into methods of restoring vehicle tracks.

The main exclosure site with all replicates should be on open steppe grassland.  If a second site is feasible, it could be located on a riverine floodplain.  One potential site for the research programme would be at the gazelle research camp in Matad sum, although this is some distance from a river.  An alternative would be in a lightly grazed area within Sergelen or Tsagaan-Ovoo sums, the former having been recommended as a location for monitoring rangeland condition in relation to livestock biomass and distance from sum centre (Chapter 5).

Due to the complexity of the design and methodology, it is highly recommended that long-term collaborative research is undertaken with an internationally renowned centre of excellence in grassland ecosystem research, such as Colorado State University, the University of Saskatchewan, or the Smithsonian Institution.  This would also present an ideal opportunity for training of Mongolian graduate students as part of their MSc or PhD courses. 

Mongolian Gazelle Research Programmetc \l3 "Mongolian Gazelle Research Programme 

The huge herds and long-distance migrations of the Mongolian gazelle give it an especial significance in research and conservation planning.  It is a flagship species in the sense that the large mobile herds epitomise a healthy and unrestricted rangeland.  Furthermore they may well constitute the main focus of eco-tourism promotions for the region and so play an important role in attracting revenue for wildlife management to the eastern steppe.

The critical need to gather accurate information on hunting and on the illegal trade in Mongolian gazelle across the border with China has been discussed earlier (see Chapter 3,  Option 3. Monitoring of Animal Offtake) and will not be repeated here. 

The main purpose of the gazelle research project is to investigate the extent and reason for migratory movements.  This research is currently being undertaken in collaboration with the Wildlife Conservation Society.  The project has established a field camp and undertaken some exploratory field work but due to technical difficulties the radio-tracking programme has been inoperative.  These problems have largely been sorted out and the first successful tracking of a gazelle had just occurred at the time of writing.  In the consultants opinion, there has been an unnecessarily narrow focus on radio tracking in this project.  Some training in alternative research techniques was provided during the mission and a set of research notes has been prepared (Annex 19) which provides five additional techniques for obtaining information on gazelle habitat selection.  These methods could be used by the project to study the underlying reasons for gazelle movements, including long-distance migrations.
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    SUSTAINABILITY ISSUES AND CONCLUSION

tc \l1 "CHAPTER 6
 
    SUSTAINABILITY ISSUES AND CONCLUSION

“many members of the Mongolian society to a great extent believe in the norms and values of the old traditions”                                             Germeraad, P.W. & Enebisch, Z. 1996. 

Although Mongolias cultural heritage has been exposed to powerful influences, its foundations remain relatively unchanged.  As Colonel Prejevalsky charmingly recounts (1876: Mongolia. Sampson Low, London) This freedom of manners and equality (between rulers and the ruled) may surprise the inexperienced traveller...he will find it is nothing but the wild unbridled nature of the nomad, perfectly indifferent to the awful despotism of social life.  Today the nations expansive landscapes still preserve the traditional nomadic lifestyle of Mongolians which remains largely unaffected by the strong market forces driving western nations.   At the same time, economic pressures for the exploitation of natural resources are increasing and will undoubtedly become more severe in future.

The ESBP project arose out of concern for the future of the magnificent open grasslands and wildlife populations of the Eastern Steppe now threatened by social and environmental pressures generated by the ongoing transition from a centralised to a market economy.  The essence of ESBPs emerging management strategy is a dual programme which on the one hand will support the dispersed livestock system that constitutes the countrys nomadic heritage, and on the other seeks to safeguard biodiversity within protected areas and buffer zones.  The project has already established a number of protected areas and is facilitating the training of a professional management team to undertake its programmes.  It has not yet had such success in dealing with threats to biodiversity conservation and rangeland management.  There are  reasons for concern over the sustainability of the projects inputs.  One of the most difficult task for conservation projects is to ensure their continuity beyond the period of external assistance.  The most effective way to safeguard ESBPs dual conservation programme in the Eastern Steppe is to find mechanisms which enable sustainable utilisation of natural resources.  Some examples of suitable mechanisms are outlined below.

The withdrawal of much of the state support system in the country has created a vacuum which has not yet been filled by a free market system.  Without extension services or adequate access to markets, there has been a rise in levels of poverty and a concentration of people around service centres (sum and aimag centres).  This is associated with increased numbers of livestock around sum centres, a slackening in the effective management of wildfires, reduced availability of drinking water and losses of other essential services.  Consequently there is a noticeable deterioration of steppe pastures in the vicinity of service centres and watering points, and probably an associated rise in subsistence hunting.   

We have recommended that poverty is addressed through support for small enterprises with the emphasis on marketing of livestock products.  Such support would be part of a larger package providing rural support for herders and/or the bag system of administration, improved fire management and increased water supply.  In return, herders would be invited to participate in the conservation of their biodiversity by providing assistance with law enforcement and observing any limits on grazing.  A key link in the sustainability chain will be in finding ways to link the improved marketing of livestock products to the conservation of natural resources.  This may be achieved through environmental clubs and will require expert advice from specialists in development of micro-enterprises.  

As is well appreciated by ESBP, there is a need for reliable and accurate information about the Eastern Steppe to support management decisions.  Without systematic monitoring, progress cannot be measured, targets are meaningless and problems cannot be avoided.  There has been an almost complete lack of baseline data on everything from gazelle population size, livestock economy, illegal hunting, fire, and rangeland production.  Some of these data are beginning to be collected and placed on ESBP databases.  New systems of monitoring are needed both to measure the health of the rangeland and its wildlife populations (Chapter 4), but also for  agents threatening the environment.  In Chapters 3 and 5,  we discuss the need for  intelligence operations to monitor the illegal trade of wildlife products (including rare and endangered plants) across the borders to China and Russia.

A cause for concern to ESBP is the lack of a revenue base from which to fund protected area management in the long-term, including the costs needed for a) staffing an effective field force, b) running all essential conservation work such as monitoring,  law enforcement, community liaison, education etc., c) maintaining central office systems and d) assisting with salaries for a full complement of senior staff positions.   In this report we have suggested a number of potential sources of revenue, ranging from eco-tourism to taxation of mineral and oil companies (Chapter 3).

Lastly, the Rangeland and Biodiversity Research Workshop highlighted the need for further training in ecology and conservation biology at the graduate level.  We have recommended that ESBP encourage collaborative links with international centres of excellence to undertake research into the steppe ecosystem.  Where appropriate, such links should include other national research institutions.  This mechanism helps to spread the cost of training, provides continuity between collaborators, and facilitates training of staff and graduates at a high level.  It could furthermore involve a wide spectrum of experts in the development of an integrated model of carrying capacity in relation to livestock stocking rates, and of biodiversity conservation in relation to land-use, which would provide the region and country with a valuable tool for planning and policy development.
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