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Effects are context-dependent
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Ungulate space-use is dynamic
through time

Predator traits shape ungulate
response

Top-down multicausality

Complex systems obscure signals

Human impacts disrupt ecological
networks



Effects are context-dependent

| BUT mixed evidence also reflects-differences IN:

0.75-

. ® Random stems
° Study deS|gn ‘? @ Five tallest stems
- -
2 0.50-
* Measurement 5
T
. . E 0.25 -
« Evidentiary standards 2 4
@ -
o M
0.00

2007 2009 2011 2013 2015 2017

Brice et al., 2021; Ecology Letters

Photo: Colorado Parks and Wildlife



Evidence for trophic cascades ’

Indirect: Predator > vegetation

Predators

‘\
VA
Direct: Predator - prey / “.
'
q

Prey > vegetation Constituent Indirect link

direct links
\ Prey 'l
Y 4

Vegetation



Evidence for trophic cascades ’

Indirect: Predator > vegetation

Predators

‘\
VA
Direct: Predator - prey / “.
'
q

Prey > vegetation Constituent Indirect link

direct links
\ Prey 'l
Y 4

Full pathway evidence requires resolving all Y
three links to establish support for a trophic
cascade Vegetation



What do we really know about
terrestrial cascades?

100% -

10/11

Trophic cascade
10/14

keywords 75% -

273 studies 509% 1

Inclusion criteria

Indirect cascade detection

25% 1

. 00/_
46 studies ’ None Pred->Prey Prey->Veg Both

only only



What do we know about terrestrial
cascades?

=
>

= 10/11

Trophic cascade
10/14

keywords 75% -

273 studies o

Inclusion criteria

Indirect cascade detection

25% 1

. 00/_
46 studies ) None Pred->Prey Prey->Veg Both

only only



Why?

How should we measure
terrestrial cascades?




Why?

How should we measure
terrestrial cascades?

What does this mean for how
we think about trophic
cascades?




Middle Park, CO
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Vegetation in Middle Park, CO
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Conclusions

Disparate findings reflect both ecological context-dependence and
differences due to evidentiary standards and study design

Evaluating the full pathway (two direct links + one indirect link)

provides strong Type | error control

e This occurs without a less of statistical power when top-down
effects are strong enough to produce meaningful vegetation
change

The detection bottleneck shifts upstream or downstream based on
the strength and representation of top-down effects
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