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Structure 

1. What is driving migrations / nomadism 

2. Public perception / awareness / policies 

3. Ecosystem services 

4. Barriers to migration 
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7. Re-establishing migration 



1. Drivers of migration 

Avgar T, Street G, Fryxell JM (2014) On the adaptive benefits of mammal migration. Canadian Journal of 

Zoology 92(6), 481-490.  



Resource distribution & predictability 

Mueller T, Fagan WF (2008) Search and navigation in dynamic environments behaviors to population 

distributions. Oikos 117, 654-664.  

Sedentary          Migratory                           Nomadic  



Examples from Central Asia 

- Resource availability [NDVI] 
 

Mueller T, Olson KA, Fuller TK, Schaller GB, Murray MG, Leimgruber P (2008) In search of forage: predicting 

dynamic habitats of Mongolian gazelles using satellite-based estimates of vegetation productivity. Journal of 

Applied Ecology 45(2), 649-658.  

 

Ito TY, Tsuge M, Lhagvasuren B, Buuveibaatar B, Chimeddorj B, Takatsuki S, Tsunekawa A, Shinoda M (2013) 

Effects of interannual variations in environmental conditions on seasonal range selection by Mongolian gazelles. 

Journal of Arid Environments 91, 61-68.  

 

Singh NJ, Grachev IA, Bekenov AB, Milner-Gulland EJ (2010) Tracking greenery across a latitudinal gradient in 

central Asia - the migration of the saiga antelope. Diversity and Distributions 16(4), 663-675.  

 

 

- Predation / disturbance 

Singh NJ, Grachev IA, Bekenov AB, Milner-Gulland EJ (2010) Saiga antelope calving site selection is 

increasingly driven by human disturbance. Biological Conservation 143(7), 1770-1779.  

 

Olson KA, Mueller T, Kerby JT, Bolortsetseg S, Leimgruber P, Nicolson CR, Fuller TK (2011) Death by a 

thousand huts? Effects of household presence on density and distribution of Mongolian gazelles. Conservation 

Letters 4(4), 304-312.  

 

Kaczensky P, Kuehn R, Lhagvasuren B, Pietsch S, Yang W, Walzer C (2011) Connectivity of the Asiatic wild ass 

population in the Mongolian Gobi. Biol Conserv 144(2), 920-929. 



Gaps 

• Route, scale, general pattern  

• Triggers, cues, timing 

• Sensory ability  (e.g. sensing rainfall over 

large distances) 

• Memory & Information transfer 



2. Public perception / awareness 



Moving beyond science - Pronghorn 



Berger J, Cain SL (2014) Moving Beyond Science to Protect a Mammalian Migration Corridor. Conserv Biol.  



Moving beyond science 

- Established legal framework 

- Effective management institutions  

- Excellent science institutions / wildlife professionals 

- Science based policies 

- Adaptive management approaches 

- Stakeholder involvement / established communication channels 

- Adequate funding    

-> need for social & political science 



http://conservationmagazine.org/2014/03/migrating-murals/ 

http://ink-dwell.com/portfolio/migrating-mural-chapter-one-sierra-nevada-bighorn-sheep/ 

THE MIGRATING MURAL goal is to bring attention to 

rare wildlife in an effort to drive support for 

endangered animals and public art.  

 

The Sierra Nevada bighorn sheep is the subject of the 

first Migrating Mural, a series of six murals spanning 

120 miles of California’s Highway 395.  
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3. Ecosystem services 

Management challenges:  

-   combining monetary and non-monetary values 

- spatial mismatch of costs and benefits 

- how to deal with non-ecosystem services such as extraction industries 

Benefits Costs 

Nutrient distribution / C storage   

Seed dispersal Disease transmission, invasive species 

Creating bird habitat Trampling 

Grazing facilitation / stimulating grass growth Competition, overgrazing, crop raiding 

Fire control   

Hunting / harvest (higher abundance of 

migratory versus resident populations) 

  

Tourism   

Cultural value Human-wildlife conflicts 

Intrinsic value – ecological phenomena Opportunity costs 



Ecosystem service calculation 

V    =  ecosystem services 

D    =  species dependency on location 

Mo  =  gross migration support provided to all other locations 

Mi    =  gross migration support received from all other locations 

Y  =  balance 

Semmens DJ, Diffendorfer JE, López-Hoffman L, Shapiro CD (2011) Accounting for the ecosystem services of 

migratory species: Quantifying migration support and spatial subsidies. Ecological Economics 70(12), 2236-

2242.  



4. Barriers to migration 

Berger J, Berger KM, Bergen S, Buuveibaatar B, Fine A, Lkhagvasuren B, Young JK, Zahler P (2008) 

Migration Bottlenecks, Climate, and the Conservation of Pleistocene Relicts in Central Asia The Open 

Conservation Biology Journal 2, 9-10.  



Barrier effect – Mongolian gazelles / khulan 

Batsaikhan N, Buuveibaatar B, et al. (2014) Conserving the World's Finest Grassland 

Amidst Ambitious National Development. Conserv Biol. 



Identifying barriers – mule deer Wyoming  

Sawyer H, Kauffman MJ, Middleton AD, 

Morrison TA, Nielson RM, Wyckoff TB, 

Pettorelli N (2013) A framework for 

understanding semi-permeable barrier 

effects on migratory ungulates. Journal of 

Applied Ecology 50(1), 68-78.  

Challange: new tool not yet easily 

applicable to real world problems 



Corridors? –khulan SE Gobi 

Sept 2013 -14.8.2014 

99 road crossings by 

10 khulan: 

- 83 x OT road 

- 16 x ER road 



Non-linear 
relationship 
between 
habitat size and 
population size 

Runge CA, Martin TG, Possingham HP, Willis SG, Fuller RA (2014) Conserving mobile species. Frontiers in Ecology and 

the Environment 12(7), 395-402.  

5. „MVP“ for migratory species 



Movement model & population dynamics - Serengeti 

30% decline:1,200,000 -> 840,000 

Holdo RM, Fryxell JM, Sinclair ARE, Dobson A, Holt RD (2011) Predicted Impact of Barriers to Migration on 

the Serengeti Wildebeest Population. PLoS ONE 6(1), e16370.  



Road fragmentation - Serengeti 

Dobson et al. 2010. Road 

will ruin Serengeti. NATURE 



Dresslers MSc thesis 

Landscape 
dynamics - NDVI 



Catastrophic events - khulan 

60% loss of resident Przewalski‘s horses 

67% loss of livestock 

0% loss of collared khulan  

-10 of 14 collars retrieved 

- Very few carcasses encountered 

Kaczensky P, Ganbataar O, Altansukh N, Enkhsaikhan N, 

Stauffer C, Walzer C (2011) The danger of having all your eggs 

in one basket--winter crash of the re-introduced Przewalski's 

horses in the Mongolian Gobi. PLoS ONE 6(12), e28057. 



Climate change - Przewalski’s gazelle 

Hu J, Jiang Z (2011) Climate Change Hastens the Conservation Urgency of an Endangered Ungulate. 

PLoS ONE.  



Bull JW, Suttle KB, Singh 

NJ, Milner-Gulland EJ 

(2013) Conservation when 

nothing stands still: moving 

targets and biodiversity 

offsets. Frontiers in Ecology 

and the Environment 11(4), 

203-210.  

 

 

in kind 

 

out of kind 

 

Challange: 

- Currency 

- Indicators 

- Cummulative 

effects 

6. Mitigation & offsets 



Off-sets – Saiga Uzbekistan 

Saiga reserve 

Railway 

& pipelines 

winter range 



7. Re-establishing migration 

Bartlam-Brooks HLA, Bonyongo 

MC, Harris S (2011) Will 

reconnecting ecosystems allow 

long-distance mammal migrations 

to resume? A case study of a zebra 

Equus burchelli migration in 

Botswana. Oryx 45(2), 210–216.  



Conservation planning - Saiga 

Singh NJ, Milner-Gulland EJ (2011) Conserving a moving target: planning protection for a migratory species as its distribution 

changes. Journal of Applied Ecology 48(1), 35-46.  

past current 

success 

scenario 

failure 

scenario 



Reintroduction – Przewalski horse 

Nanophyton erinaceum 

Kaczensky P, Ganbaatar O, von Wehrden H, Walzer C (2008) Resource selection by sympatric wild 

equids in the Mongolian Gobi. Journal of Applied Ecology 45, 1662-1769.  



Reintroduction – learning? 

.  



Thank you for your attention! 


