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STUDY SITE

• The North American beaver (Castor canadensis) was 
introduced into southern South America in 1946.

• Current beaver populations in the Fuegian 
Archipelago are estimated at 115,000 individuals that 
are continuing to expand at a rate of 20-23% 
annually.1

• Beavers alter both the habitat and resources available 
to organisms in terrestrial and aquatic ecosystems and 
in so doing engineer both biotic communities and 
entire food webs (Figure 1 & 2).2

• This study focused on the alteration of aquatic 
ecosystems, including assemblage and food web 
modification, which are innovations in the study of 
the impacts of the beaver in southern Patagonia. 

• In this context, we set out to quantify species- and 
trophic-level responses to beaver impact in sub-
Antarctic stream food webs.  

Figure 3:
Navarino Island is 
a part of the 
Magallanes 
Region of Chile, 
south of Tierra 
del Fuego Island. 
(55oS to 56oS).

• Four catchments (Robalo, Faraones, Estrella, and Mejillones 
Rivers) were utilized in this study.
• Each stream had three habitat types: a natural reach, a 
beaver pond, and a reach downstream of a beaver dam. 
• Benthic assemblage and biomass were quantified using a 
core sampler once every season and length-mass regressions. 
• Yearly averages of population-level (richness, diversity, 
density, and biomass) and trophic-level (total number of 
trophic links, number of trophic links per species, connectance 
and average node degrees) metrics of diversity were 
calculated and compared with a one-way ANOVA.

The study was conducted on Navarino Island, Chile 
found in one of the world’s few remaining temperate 
forests in an almost pristine condition which are also the 
planet’s southernmost forested ecosystem (Figure 3).

Table 1: Mean (± SE) ANOVA
Species-level Natural Beaver Pond Down d.f. F p

Richness 10.4 (0.9)A 7.1 (0.4) B 11.5 (0.9) A 2, 9 8.78 0.0012
Diversity 2 (0.1) A 1.4 (0.1) B 1.9 (0.1) A 2, 9 22.79 0.0003
Density 2611.5 (504.9) A 14350 (10380.6) A 5086.2 (1020.8) A 2, 9 2.855 0.08
Biomass 252.3 (89.4) A 870.5 (179.8) B 443 (68.2) A 2, 9 6.4714 0.0181

Trophic-level Natural Beaver Pond Down d.f. F p
Trophic Species 15.3 (1.8) A 9.9 (0.9) B 15.8 (1.2) A 2, 11 5.70 0.0252

Links 18.2 (2.4) A 14.8 (1.2) A 19.4 (1.6) A 2, 11 1.78 0.2232
Links/Species 1.2 (0.04) A 1.5 (0.1) B 1.2 (0.02) A 2, 11 23.81 0.0003
Connectance 1.4 (0.1) A 2.3 (0.1) B 1.5 (0.1) A 2, 11 24.10 0.0002
Node Degree 2.4 (0.1) A 3 (0.1) B 2.5 (0.04) A 2, 11 23.81 0.0003

Figure 1:
A beaver dam 
on the 
Mejillones 
River, 
Navarino 
Island.

1. Species-level diversity was significantly reduced in beaver 
ponds, compared to natural and downstream sites; however, 
biomass significantly increased.  Measurements of trophic-level 
diversity showed that while beaver ponds decreased the total 
species and the number of trophic links in the food web, the 
food web connectivity increased (Table 1). 
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0.70.38122, 110.0 (0.0) A0.1 (0.1) A0.0 (0.0) AParasite
0.044.27022, 94.2 (2.2) A19.5 (8.1) B2.3 (0.6) APredator
0.018.11762, 1121.9 (11) A0.7 (0.6) B25.7 (12.7) AFilterer
0.018.65632, 117.3 (3.3) A0.3 (0.1) B6.2 (0.3) AShredder
0.0015.0722, 1111.1 (6.3) A0.4 (0.4) B14.4 (3.8) AScraper
0.142.44672, 1155.6 (6) A79.1 (7.5) A51.4 (13.5) ACollector
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Figure 2:
An active beaver 

lodge and pond on 
the Mejillones 

River, Navarino 
Island.

3. Richness of important species (>1% of total biomass) was 
also significantly reduced in beaver pond sites, compared to 
natural and downstream sites (Table 3).  

1. Beavers impacted sub-Antarctic stream food webs by 
significantly changing macroinvertebrate community 
composition, functional feeding groups, and trophic 
diversity.

2. Beaver ponds had unique trophic networks with 
significant increases in the predator functional group, 
which essentially added a trophic level.

3. Although species richness decreased in beaver ponds, 
the connectivity of the trophic networks increased due 
to the increased importance of predators in the food 
web.
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2. Total biomass of predators increased significantly in beaver 
ponds, while total biomass of scraper, shredder, and filterer
functional groups was significantly reduced when compared to 
natural and downstream sites (Table 2).
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