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Vegetacion, camelidos & humanos :
interacciones en los bofedales
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Altiplano: desierto frio, pero no solo
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Altiplano: desierto frio, pero no solo
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Efectos de los cameélidos en los bofedales : épositivo o negativo?
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Domestication of camels began between ‘ ‘World camel population today
3,000 and 4,000 years ago—slightly Ister than is about 30 million: 27 million of M known today for
horses—in both the Arabian Peninsula and these are dromedaries; 3 million -
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deserts of Asia, the family
Camelidae had its origins
in North America. The
The First Camels
The earliest-known camelids, the Protylopus and “‘m Me" features
» the Poebrotherium, ranged in sizes comparable to

3 modern hares to goats. They appeared roughly 40
million years ago in the North American savannah.

S of camels today—one or

s e J Over the 20 million years that followed, more
\ o8 than a dozen other ancestral membaers of the
c ol \ E - family ::amaldu grew, developing larger bodies,
4 < % % - longer legs and long necks to better browse high
The World's Most Adaptable Traveler? e Some, lika grew even

Camels have sdapted to some of the Eartis most demanding I\ talier than the woolly mammoths in their time,

Both d snd B, <an go days, even woeks, \ (Later, in the Middle East, the Syrian camel may S
without a drink of water. This is thanks to adaptations in its physiclogy, mmﬁmmh \ . have been even larger.) Around 25 million years wfpﬂ_‘m
its ci y &nd di and its ability to let its body Outback. They descend from aH g0, two tribes of camelids divided: The Camelini camelids of the
temperature d’wnqe more than any other mammal.These traits have camels imporied from Ml 4 gradually migrated north and west, and the Lamini Lamini trive
aiso helped camels keep 2 distance from predators. in the 19th contury. » ’ drifted south. entered Scuth

Armerica.
Circulation \u” Eyos Nose Humpa v
Blood cols that can swell up 1o three Camals se0 wall in both bnght A camel can close ity These sigre fat, not water.
times thew nomnal siza aro what allow. desort sun and gt night. Thew nostrils. This helos xoep out The fat in the hump gves
the camel to deink 80 much water. As it eyelds are semitranslucent, sand, and it siso helps cool camess & reselve of energy
12508 Waler, 1he Sama colls narrow 10 koep which aliows a camed 10 walk axhaled ar, which helos. when no vegetation is
fiowing, alowing the camel 1o bacome with it eyes shut. Exira-ong CONGOMAY WaLer. avasfoble for granng

mo than other 100, Drotoct agawist

Camelidos en los Andes:

Silvestre: 2-3 million anos
Domesticacion: 7000 anos

Preguntas:

éCo-evolucion?
éSocio-ecosistema?
éiSobrepastoreo?




Efectos de los cameélidos en los bofedales : é positivo o negativo? %
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Danet et al. 2017; Bounous et al. In prep
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Monitoreo 3 anos:
Composicion y cobertura de especies vegetales
Compactacion de turba
% agua en la turba

Leaf dry matter content
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Exclusion de camélidos: bofedales alterados
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Los camélidos mejoran la sostenibilidad de los bofedales...

10 afios con camélidos, 4 abril 2024 10 afios sin camélidos, 4 abril 2024

e Cambios vegetacion:

-30% Distichia muscoides
-25% Oxychloe andina
+15% Festuca dolichophylla

Eugenio, duefio del terreno, 2025: “Que has sembrado alli? “

...En beneficio de las personas vy la biodiversidad



= solucion basada en la naturaleza (NbS) desde siglos en el Altiplano
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Manejo del agua, Gestion integrada tradicional (varias generaciones),
Valle Palcoco, Bolivia Bofedal Patamogachi, region Sajama, Bolivia




Tierras postglaciares en 2100 = Reino Unido (excepto polos & Groenland

Glaciar Zongo, Bolivia




Europa vs. Andes tropicales: dos caminos ecologicos distintos

Conservacion,
sin intervencion

Preprints are prelimin

<3 Research Square They shouidnot bec

eferenced by ther alidated information

Glaciers and postglacial ecosystems: common
goods to protect in the Anthropocene

Jean-Baptiste Bosson (&% jeanbaptiste.bosson@gmail.com )
Conservatory of natural areas of Haute-Savoie (Asters)

Socio-ecosistemas:
éIntervencion legitima?
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https://tierrasnuevas.fr




Legitimo si hibridacion de los conocimientos tradicional (ILK) & académico

Barriers to transferability of postglacial NbS
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Decontextualization
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HYBRID KNOWLEDGE ACADEMIC

Zimmer et al. sometido
Wire Climate Change

Recontextualization



Literatura académica ecosistemas postgalciales -

The development of terrestrial ecosystems
emerging after glacierretreat
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;Ebal Change Biology
PRIMARY RESEARCH ARTICLE : WILEY

Topsoil organic matter build-up in glacier forelands around the
world

Norine Khedim™2© | Lauric Cécillon®* | Jéréme Poulenard® | Pierre Barré* |

ELSEY journal homepage: www.elsevier.com/locate/ppees

https://doi.org/10.1007/s00035-022-00282-1

ORIGINAL ARTICLE

Novel plant communities after glacial retreat in Colombia: (many)
losses and (few) gains

Fabien Anthelme'2(® . Ines Carrasquer'2{ . Jorge Luis Ceballos® - Gwendolyn Peyre?©
L Ecosystem Services “
ELSEVIER Volume 73, June 2025, 101730 | 4™

Review Paper

Global impacts of glacier retreat on
ecosystem services provided by soil and
vegetation in mountain Regions: A literature
review

Laura Marcela Velasquez Casallos ° &, Nora Khelidj ¢, Alejandra Morén-Ordéiiez < ¢,

scientific reports

Gianalberto Losapio * ¢ & =

OPEN |lamas (Llama glama) enhance
proglacial ecosystem development
in Cordillera Blanca, Peru
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Research article

Time lag between glacial retreat and upward migration alters tropical alpine

communities™

Anais Zimmer™"*, Rosa I. Meneses”, Antoine Rabatel”, Alvaro Soruco®, Olivier Dangles
Fabien Anthelme™""
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nature : ARTICLES
ecology & evolution o org /101038 ANISS5-019-1042:8

A global synthesis of biodiversity responses to
glacier retreat

Sophie Cauvy-Fraunié ©™ and Olivier Dangles?



Soluciones basadas en la Naturaleza (NbS) co-disefiadas TierrasNuevas

TALLERES COMUNIDADES, 1 ano NS

Peru, Bolivia, Chile,
Febrero 2026 Abril 2026 Enero 2026
- Bofedales
- Bosques -plantas de forraje nativas - Ganaderiaregenerativa-bovinos
- Pastizales -Estabilizacion suelos - Manejo ecoldégico de los bofedales




Soluciones basadas en |la Naturaleza co-disehadas TierrasNuevas
sitio Bolivia (forraje & estabilizacion)

o Glaciar presente < 200 afios
o Flujo de sedimentos : relleno de |a laguna & Ralentiza desarrollo bofedal
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