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Are mountains uncontaminated ecosystems? 

Global-scale 
transport

Regional-scale 
transport
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scavenging



Did mountains escape from plastic 
contamination? 



Plastics and microplastics

• Plastics are organic polimers used in a wide array of applications

• Inappropriate disposal of plastic waste results in environmental

contamination

• Breakage of fragmentation of plastic waste originate 

micro(nano)plastics

• Microplastics are plastic items in 1 µg – 1,000 µm size range

• Small size, abundant, easy to be transported



Looking for macroplastics

In 2020, macroplastics were collected along normal access paths leading to
some peaks of glacier massifs from Central-Western Alps

2 m



Origin of macroplastics

T1 = Cima di Solda
T2 = Tre Cannoni
T3 = Cevedale
T4 = Forni Glaciers
T5 = Indren/Gnifetti

T6 = Gnifetti
T7 = Breithorn
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Origin of macroplastics
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• Polyolefin (31% of the total)
• polyethylene (PE; 14%)
• polystyrene (PS; 12%)

• Polyethylene terephthalate (PET; 12%)

Polymeric composition



Looking for microplastics
Exploring the presence of microplastics in supraglacial debris of Forni Glacier

Forni Glacier is located in the Ortles-Cevedale group Central Italian Alps)
Total surface area: 11.34 km2 - Ablation area: 0.59 km2

(Azzoni et al., 2018) 
Sampling sitesSampling operations

Sediment samples



Isolation of microplastics



Identification of microplastics



74 ± 28 microplastics/kg sediment

Estimated amount on the ablation area:

131 - 162 millions of microplastics

570 - 801 millions microplastics/km2

Fibers (65.2%) and fragments (34.8%)

Mean size: 687 ± 578 µm 



Where do microplastics come from?

•Mountaineering activities

•Mountain equipment and clothes

•Atmospheric transport



14

Atmospheric transport



Microplastics in remote ecosystems



Steps forward…

Do anthropic activities affect microplastic
contamination of glaciers?



Up to 265 ± 27 microplastics/kg sediment



No spatial 
gradient of 

contamination



Do microplastics
cause adverse 

effects?

Consumption

Growth



Do microplastics
cause adverse 

effects?

Reproduction

Survival



Contrasting results

• Shape

• Size

• Polymeric composition

• Biological model

• Developmental period

• Additives

Determinants of the effecs:



Making the video

https://www.youtube.com/watch?v=J4ywNJgOTe4&t=13s

http://www.youtube.com/watch?v=J4ywNJgOTe4&t=13s


Conclusions

• Microplastic contamination reached also high-mountain,

glacial ecosystems

• Necessity to study the origin of microplastics on glaciers

• What are the consequences of microplastic release to

freshwater communities?

• What can we do?
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