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Abstract

As the sport of outdoor rock climbing rapidly grows, there is increasing pressure to under-

stand how it can affect communities of organisms in cliff habitats. To that end, we surveyed

32 cliff sites in Boulder, Colorado, USA, and assessed the relative roles of human recreation

and natural habitat features as drivers of bird diversity and activity. We detected only native

avian species during our observations. Whereas avian abundance was not affected by

climbing, avian species diversity and community conservation value were higher at low-use

climbing formations. Models indicated that climber presence and cliff aspect were important

predictors of both avian diversity and avian cliff use within our study area, while long-term

climbing use frequency has a smaller, but still negative association with conservation value

and cliff use by birds in the area. In contrast, the diversity of species on the cliff itself was not

affected by any of our measured factors. To assess additional community dynamics, we sur-

veyed vegetation and arthropods at ten site pairs. Climbing negatively affected lichen com-

munities, but did not significantly affect other vegetation metrics or arthropods. We found no

correlations between avian diversity and diversity of either vegetation or arthropods. Avian

cliff use rate was positively correlated with arthropod biomass. We conclude that while rock

climbing is associated with lower community diversity at cliffs, some
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rock climbing sites compared to high-use rock climbing sites and were also higher during sur-

veys when climbers were absent. Greater CCV scores at low-use climbing and climber-absent

cliffs suggest that high levels of rock climbing activity reduce the presence of avian species of

conservation concern in the area [19]. The difference in CCV scores is important because

human activities, including both development and recreational activity in an area, have been

found to decrease densities of sensitive and/or specialist native species [37] even if species rich-

ness and diversity are similar.

Our model-fitting approach for the entire survey area revealed that avian diversity, abun-

dance, and CCV were best predicted by combinations of cliff aspect, climber presence, and

climbing use rating. Species richness was moderately affected by climbing use, however the

best fit model only included cliff aspect. None of our cliff-only models found a negative impact

of climbing on diversity, species richness, or abundance. This could reflect the much smaller

sample size of birds using the cliff or perhaps species that use cliffs regularly are less affected by

climber activity. Our results indicate i) that climber intrusion has a measurable negative effect

on avian communities in the area but not necessarily on birds using the cliff and ii) that this

effect is comparable to the influence of a natural attribute of the habitat.

Low-use rock climbing sites tended to have more trees compared to high-use sites, which

could influence species composition by increasing habitat heterogeneity. East-facing cliffs had

the highest diversity and CCV indices of birds and were unique in several ways. East-facing

cliffs had the lowest angles (range: 47–63˚), thus they receive more sunlight and have more

vegetation growing on the cliff face (N.C. pers. obs.). South-facing cliffs, which also receive

more sunlight compared to north and west-facing cliffs, had the second highest avian diversity.

We hypothesize that thermal benefits as well as differences in vegetation composition influ-

ence spatial bird diversity, as has been documented in other studies [38–40].

Table 5. Comparison of arthropod order counts and presence at high- versus low-use climbing sites. Numbers

indicate at how many sites each order was observed. n = 10 sites of each type with 44 traps at high-use climbing sites

and 47 traps at low-use climbing sites.
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