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“La ciencia actual continla fundamentando su
legitimidad en los datos, que son verificados y
vueltos a veriticar en una blsqueda
interminable de |la verdad a través de |a
eliminaciéon del error. [...]

Con nuestras esperanzas y suenos sumergidos
en el éter de la ilusion, la vida misma parece
disminuida. Privada de su impulso creativo; ya
no causa asombro ni admiracién.”

Tim Ingold




El giro relacional de la ciencia

Abre la definicién de ciencia para incluir formas de conocimiento que son

subjetivas: conexién con los sentidos, las representaciones mentales, la
tierra, el espiritu.

La naturaleza incluye experiencias empiricas: relaciones dindmicas entre
mente, cuerpo, cultura y entorno.

Borrar la dicotomia ser humano/naturaleza; racionalidad/emocién - La
naturaleza incluye experiencias empiricas - relaciones dindmicas entre
mente, cuerpo, cultura y entorno

Entidades = relaciones complejas y evolutivas entre humanos y no
humanos; se consideran acontecimientos, movimientos y procesos mas

que Independlentes‘ Kineman (2011) Global Philosophy

West et al. (2020) Ecosystems and People
Kineman & Wessman (2021) Handbook of System science
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La musica de la confluencia

« Dos manantiales brotan a la sombra del bosque de Bohemia,
uno célido y caudaloso, el otro frio y apacible. Atravesando los
valles de Bohemia, se convierten en un caudaloso torrente. »

Bedrich Smetana
(1824-84)

https://www.vitava-river.com/en/about-the-vitava-river https://www.youtube.com/watch?v=ItAxKVP3jlU
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- Amazonian Ecology: Tributaries
Enhance the Diversity of
Electric Fishes

Cristina Cox Fernandes,’?* Jeffrey Podos," John G. Lundberg?

Neotropical rivers support a diverse array of endemic taxa, including electric
fishes of the order Gymnotiformes. A comprehensive survey of the main
channels of the Amazon River and its major tributaries (~2000-kilometer
transect) yielded 43 electric fish species. Biogeographical analyses suggest
that local mainstem electric fish diversity is enhanced by tributaries.
Mainstem species richness tends to increase downstream of tributary
confluences, and species composition is most similar between tributaries
and adjacent downstream mainstem locations. These findings support a
“nodal"” or heterogeneous model of riverine community organization across a
particularly extensive and diverse geographical region.
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Glaciares y bofedales

I DECREASING GLACIER INFLUENCE

Y diversity

Low heterogeneity High heterogeneity Low heterogeneity

Quenta et al. (2016) Global Change Biology
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Microclimas y el arte de |la termografia

Jacobsen & Dangles (2017) Ecology of High Altitude Waters




Bofedales Cordillera Real
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Dangles et al. (2017) PLoS One



Bofedales Cordillera Real
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La musica del cambio climéatico
@’PLOS | ONE

RESEARCH ARTICLE

Ecosystem sentinels for climate change?
Evidence of wetland cover changes over the
last 30 years in the tropical Andes

Olivier Dangles'?>3*, Antoine Rabatel*, Martin Kraemer', Gabriel Zeballos®>®,
Alvaro Soruco’, Dean Jacobsen®, Fabien Anthelme®
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Servicios ecosistémicos de los bofedales

Wetland services Beneficiary Value method Aggregate economic value,  Economic value per unit
US$ year’ of wetland, US$ ha™"
Water supply Local households Replacement cost 2125 9
Livestock grazing Local households Market price 156,502 323
Recreation Regional and Market price 8154 17
global tourists
Biodiversity Global population Benefit transfer 101,850 210
Cultural/natural Local households Contingent valuation 26,688 59

heritage, aesthetics

Comunidad de Carip, Gandarillas et al. (2016)



Table 10.3 Comparison of the percentage of wetlands showing the different Ramsar criteria in two altitudinal classes. Wetlands >3000 m, N =
35; wetlands <3000 m, mean of 100 randomized selections of 35 wetlands (of a total of 2210 Ramsar wetlands). Data extracted from the Ramsar
Sites Information Service (<https://rsis.ramsar.org/>).

Ramsar criteria % Wetlands <3000 m % Wetlands >3000 m

1. Contains a representative, rare, or unique example of a natural or near-natural wetland 68.0 91.4
type

2. Supports vulnerable, endangered, or critically endangered species or threatened ecological 74.5 100
communities

3. Supports populations of plant and/or animal species important for maintaining the 61.8 80.0
biological diversity of a particular biogeographic region

4. Supports plant and/or animal species at a critical stage in their life cycles, or provides 56.9 62.8
refuge during adverse conditions

5. Reqularly supports 20,000 or more water birds 30.5 371

6. Regularly supports 1% of the individuals in a population of one species or subspecies of 35.6 34.2
water bird

7. Supports a significant proportion of indigenous fish subspecies, species, or families 17.8 20.0

8. Is an important source of food for fishes, spawning ground, nursery, and/or migration path 255 11.4

Jacobsen & Dangles (2017) Ecology of High Altitude Waters
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Bofedales y pajaros

Bird richness
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Cardenas et al. (2022) Diversity and Distributions






Bofedales
area

Bofedales
relative area

0.981

Community size
(R*=0.35)

Alpaca quantity
(R*=0.08)

0.969

Market access

Grazing duration
(R*=0.17)

Cow quantity
(R*=0.15)

~ / Sheep quantity
(R*=0.38)

Llama quantity
(R*=0.21)

Native livestock Exotic livestock

Struelens et al. (2017) PLoS One



Ecologia en Bolivia
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SERVICIO NACIONAL DE AREAS PROTEGIDAS

Calidad ecolégica de lo
altoandinos de la cuenca

Dangles et al. (2017) PLoS One



“La ciencia actual continla fundamentando su
legitimidad en los datos, que son verificados y
vueltos a veriticar en una blsqueda
interminable de |la verdad a través de |a
eliminacion del error. [...]

Con nuestras esperanzas y suenos sumergidos
en el éter de la ilusion, la vida misma parece
disminuida. Privada de su impulso creativo; ya
no causa asombro ni admiracién.”

Tim Ingold

Reflexion sobre
estas palabras en
el contexto de su

proyecto




