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FOREWORD
CHARLES ELTON’S INFLUENCE IN ECOLOGY

By SiR ALISTER HARDY

Elton was, and still is, essentially a naturalist, so, as I have said, he turned in
the opposite direction; he was determined to apply the scientific method to living
animals, not, however, by laboratory analyses, but by studying them under the natural
conditions of their own habitats.

Elton in fact set out to turn natural history into science, and that, of course, is what §
ecology is: the quantitative and experimental study of living organisms in relation to their

environments.
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sz Paul Errington (1930s-1960s)
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OF PREDATION
AND LIFE

Predators remove a ‘“doomed surplus’ of weakened individuals,
those in marginal habitat, subdominant or socially excluded, etc.

PAUL L ERRINGTON

Predation mortality is largely compensatory, not additive.




Aldo Leopold and Deer on Kaibab Plateau

I have lived to see state after state extirpate its wolves. I have watched the face of
many a newly wolfless mountain, and seen the south-facing slopes wrinkle with
a maze of new deer trails. I have seen every edible bush and seedling browsed,

first to anaemic desuetude, and then to death. I have seen every edible tree
defoliated to the height of a saddlehorn.

Leopold, 1949



Vol. XCIV, No. 879 The American Naturalist =~ November-=December, 1960

G COMMUNITY STRUCTURE, POPULATION CONTROL,
ad AT AND COMPETITION

NELSON G. HAIRSTON, FREDERICX E. SMITH,
AND LAWRENCE B. SLOBODKIN

Department of Zoology, The University of Michigan, Ann Arbor, Michigan

The Green World Hypothesis:'
The world is green because higher trophic levels control herbivore abundance
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Vol. 100, No. 910 The American Naturalist January-February, 1966

FOOD WEB COMPLEXITY AND SPECIES DIVERSITY

ROBERT T. PAINE

Department of Zoology, University of Washington, Seattle, Washington
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THE EFFECTS OF GRAZING BY SEA URCHINS,
STRONGYLOCENTROTUS SPP., ON BENTHIC ALGAL
POPULATIONS®
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- HOME > SCIENCE > VOL.185,NO.4156 » SEA OTTERS: THEIR ROLE IN STRUCTURING NEARSHORE COMMUNITIES
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Criticism: Are trophic cascades all wet?
Strong 1992

Largemouth bass = Planktivorous Fish = Zooplankton - Phytoplankton

Carpenter et al. 1985
Strong 1992



Questioning the Kaibab Plateau Story

Many authors, most famously Graeme Caughley (1970)

There was no discrete predator removal event and wolves had been absent long before deer increase

From 1880s — 1906, when Roosevelt established the Grand Canyon National Game Preserve, sheep and
cattle severely overgrazed the plateau

Livestock removed by executive order, providing bottom-up release

Kaibab becomes a “parable” to articulate Leopold’s evolving land ethic and his argument that predators are
essential to ecosystems.
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That Kaibab Myth




Did Wolves Transform Yellowstone National Park?
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Wolves as drivers of trophic cascades?

Ripple & Larsen 2000
Ripple et al. 2001
Ripple & Beschta 2003




Northern Range Elk

Natural Wolves?
Regulation

O Elk count
—— Abundance of northern Yellowstone elk
Under- and over-counting
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What caused elk to decline from 1995-2004?

Elk declined by 8.1% annually

Aggressive cow harvest (mostly) and climate
explained this decline

& >7500 elk harvested in first three years

In most years between 1998 and 2004, cougars
killed a larger proportion of the elk population than
did wolves (Metz et al.2020, Ruth et al. 2019)

Bears are dominant calf predator and elk dynamics
are better explained by variation in calf survival

Wolves mostly killed calves and old adults—the
modal age of a wolf-killed adult female elk was
approximately 16 years, compared to just 4 years for
hunter-killed (MacNulty et al. 2020).
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D1d the decline of elk cause widespread willow recovery?
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Roffler, G.H., Eriksson, C.E., Allen, J.M., Levi, T., 2023. Recovery of a marine keystone predator transforms
terrestrial predator—prey dynamics. Proceedings of the National Academy of Sciences
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Relative frequency in wolf diets
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Sea otter recovery facilitates collapse of deer on Pleasant Island
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Roffler, G.H., Eriksson, C.E., Allen, J.M., Levi, T., 2023. Recovery of a marine keystone predator transforms
terrestrial predator—prey dynamics. Proceedings of the National Academy of Sciences
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Was this the historical baseline?
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STOPS DECLINE
OF ENDANGERED CARIBOU

INTRODUCTION

1

This has also increased predators
that are causing the decline and
extirpation of woodland caribou

—— Moose and white-tailed deer
populations have increased in
western north America due to

climate change and

E forestry

Serrouya, R., McLellan, B. N., van Oort, H., Mowat, G., & Boutin, S. (2017). Experimental moose reduction lowers wolf
density and stops decline of endangered caribou. Peerd, 5, e37306.




TREATMENT AREA
6500 km?

Moose reduction

l

Caribou stabilized

RESULTS

REFERENCE AREA
11500 km?

AR

No intervention

l

o

Caribou decline continued

Following the moose reduction, the largest caribou population stabilized,
whereas in the reference area caribou populations continued to decline.




. Large carnivores #&
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Ecology Letters, (2020) 23: 902-918 doi: 10.1111/ele.13489 =
REVIEW AND _ (e)
SYNTHESES Enemies with benefits: integrating positive and negative

interactions among terrestrial carnivores
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Risk-reward tradeoffs in Eastern
Oregon carnivore communities
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> 1200 carnivore scats collected
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> 1200 carnivore scats collected



collars

> 50 carnivores GPS collared (17 cougar, 17 coyote, 11 bears, 6 bobcats)
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Enemies Without Benefits
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Can we make sense of complex webs of
interactions?



Community hypotheses

Predation




Community hypotheses
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Community hypotheses

Predation
Competition

Multi-step
effects
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Experimental Reduction of Elk

Elk abundance
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Broad Release of Competitors
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Black bears
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species : season
* cougar : combined + wolf : combined

cougar : summer wolf : summer
* cougar : winter * wolf : winter
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