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1. Addressing the issue of elevational range shifts in

tropical mountains
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2. Constraints to species’ elevational range shifts

climate changes

2.1 Introduction
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Unoccupied elevation peak

Cool location within range K /1

Future

Thermal isolation K ’
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2.2 Methods

2.2.1 Study Area
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2.2.4 Movement Analyses
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2.3 Results
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- Unsuitable land cover

- Suitable land cover
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Unoccupied
Thermally Unsuitable Thermally isolated
high-
Species isolated areas land cover plus unsuitable land
elevation
(%) (%) cover (%)

peaks (%)

Atelopus arsyecue 0 30 30 0
Atelopus carrikeri 26 20 47 6
Atelopus laetissimus 0 0 0 0
Atelopus nahumae 3 1 4 0
Atelopus walkeri 14 0 14 0
Bolitoglossa savagei 0 0 0 0
Rhinella beebei 53 3 56 7
Rhinella granulosa 65 2 67 12
Rhinella marinus 83 2 85 4
Caecilia subnigricans 43 35 78 0
Centrolene tayrona 17 9 26 12
Ceratophrys calcarata 16 34 49 15
Chiasmocleis panamensis 0 43 43 0
Colostethus ruthveni 11 11 22 0
Cryptobatrachus boulengeri 13 0 13 0
Dendropsophus

microcephalus 11 32 43 19
Elachistocleis ovalis 17 29 45 18
Pristimantis carmelitae 0 0 0 62
Pristimantis cristinae 48 5 53 0



Pristimantis delicatus
Pristimantis insignitus
Pristimantis megalops
Pristimantis ruthveni
Pristimantis sanctaemartae
Pristimantis tayrona
Pristimantis w-nigrum
Geobatrachus walkeri
Hypsiboas crepitans
Hypsiboas pugnax
Leptodactylus bolivianus
Leptodactylus fuscus
Leptodactylus pentadactylus
Leptodactylus poecilochilus
Phyllomedusa venusta
Engystomops pustulosus
Pleurodema brachyops
Pseudis paradoxa
Pseudopaludicola pusilla
Lithobates catesbeianus
Lithobates vaillanti
Relictivomer pearsei
Scinax rostratus

Scinax ruber

Scinax x-signatus
Trachycephalus venulosus

Typhlonectes natans
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2.4 Discussion
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3. Elevational ranges of birds on a tropical montan e
gradient lag behind warming temperatures

3.1 Introduction
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3.2 Results
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3.3 Discussion
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4. Representation of global and national conservati on
priorities by Colombia’s protected area network

4.1 Introduction
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4.2.1 Study area
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4.2.3 Representation of local biomes
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4.2.4 Representation of biophysical variables
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4.3 Results

4.3.1 Global priorities
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Number of PAs in IUCN % Total
Globzzllle(;:)nlservation category Total Przté(:ed %g;)t(?\:;irgrtlzclztfd
plate -1V V-VI Number (National Regional PAs)
PAs)
Frontier Forests (P) 17 4 21 68.7 70.0
Last of the Wild (P) 12 3 15 66.6 68.0
Wilderness Areas (P) 12 2 14 62.1 64.7
Centers of Plant Diversity* 16 9 25 55.1 41.8
Endemic Bird Areas (EBA)* 42 50 92 54.5 62.9
Hotspots (R) 36 53 89 43.9 58.1
Crisis Ecoregions (R) 31 41 72 39.3 53.6
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4.3.2 Representation of Colombian biomes by the net  work
M + (U 5/= <
0/= ( =
‘M + (

U 6/= U?2/=( 7 54 *

66



(00

*

4(

68



<# 4&
.. -=E-!

%!

6>



$-. #
IUCN IUCN Including
Biome Area (knt) Regional
-1V - VI PAs
Helobioma de La Guajira 905.10 0.0 0.0 0.0
Orobioma de San Lucas 8573.55 0.0 0.0 0.0
Orobiomas azonales del Valle del Pat 1242.99 0.0 0.0 0.0
Helobiomas del Rio Zulia 132.48 0.0 0.0 0.1
Helobiomas andinos 333.51 0.0 0.0 0.2
Zonobioma alternohigrico y/o subxerofitico tropidal
Alto Magdalena 10279.62 0.0 0.0 0.4
Zonobioma seco tropical del Caribe 55591.36 0.2 0.3 0.5
Zonobioma alternohigrico y/o subxerofitico tropidal
Valle del Cauca 5453.52 0.0 0.0 0.5
Orobiomas azonales de C-cuta 1102.38 0.0 0.0 0.6
Zonobioma humedo tropical del Catatumbo 2553.31 09 09 1.1
Zonobioma del desierto tropical de La Guajira yt&an
Marta 6677.61 1.2 1.2 1.2
Zonobioma humedo tropical del Pacifico y Atrato BAI1 0.8 1.9 2.7
Helobiomas del Valle del Cauca 1401.64 0.0 0.0 2.8
Helobiomas del Magdalena y Caribe 33300.47 0.2 0.2 2.9
Helobiomas del Pacifico y Atrato 12761.41 3.0 34 4 3
Orobiomas azonales Rio Dagua 59.65 0.0 0.0 3.9
Zonobioma h-medo tropical del Magdalena y Caribe 993328 3.6 4.5 5.8
Peinobiomas de la Amazonia y Orinoquia 121602.69 0 4. 4.0 7.4
Orobioma del Baud6 y Darién 12883.16 6.6 10.0 10.0
Helobiomas de la Amazonia y Orinoquia 116671.84 6.8 6.9 115
Halobiomas del Pacifico 5036.88 10.1 11.3 11.6
Orobiomas bajos de los Andes 143152.53 7.6 8.4 12.7
Orobiomas medios de los Andes 75697.39 7.0 8.6 13.0
Zonobioma himedo tropical de la Amazonia y
Orinoquia 321131.22 11.7 11.7 15.9
Orobioma bajo de Santa Marta y Macuira 9944.97 171 171 17.4
Halobioma del Caribe 3984.63 9.4 16.0 19.9
Litobiomas de la Amazonia y Orinoquia 72549.33 241 244 24.8
Orobiomas altos de los Andes 41834.91 22.2 24.8 1 30.
Orobiomas azonales del Rio Sogamoso 443.26 0.0 0.0 331
Orobioma medio de Santa Marta 1741.49 63.0 63.0 0 63.
Orobioma alto de Santa Marta 1576.21 92.9 92.9 92.9
Orobioma de La Macarena 2994.86 77.2 77.2 99.7
Total 1139927.96
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4.3.3 Representation of biophysical conditions
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5. The extent of mountain top extinctions driven by

climate change in the northern Andes

5.1 Introduction
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