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Links between defaunation of hunted terrestrial 
vertebrates, changes in ecosystem processes and 
functions and carbon storage and sequestration: 

a systematic map 



Background

• Hunting a major cause of wildlife declines → ‘empty forests’
• Growing awareness of the wide-ranging effects that such defaunation may have 

on ecosystem services such as carbon storage and sequestration 

• Many recent publications examine the removal of hunted vertebrates on 
intermediary ecosystem processes such as seed dispersal, though few have 
extended this to actual changes in capacity for carbon storage and sequestration

• Research is disparate and often uses different terminology





Potential +ve / -ve effects of hunting on ecosystem processes and 
carbon sequestration / storage in terrestrial ecosystems

Loss of hunted 
vertebrates

e.g. Frugivores 
and other seed 

dispersers

Reduced zoochory
Decreased 

dispersal of large-
seeded species

Altered vegetation composition (1, 2)
 Decreased diversity of large-seeded 

plant species, including dense and 
large trees

 Increased diversity of wind-
dispersed, small-seeded plant 

species, including palms and lianas

Decreased carbon 
storage or 

sequestration 
capacity

e.g. Carnivores

Increased herbivore 
populations
Deer 

Wild boar

Reduced tree recruitment (3)
Increased seed and seedling 

predation 
Increased herbivory

Increased grubbing (4)

e.g. Bats, birds 
and other 
pollinators

Decreased 
pollination Decreased plant biomass (5)

e.g. Megafauna

Decreased 
disturbance of 

snow cover in the 
tundra

Increased permafrost thaw (6)
Insulation from undisturbed snow 

cover and reduced moss layer depth

Increased leaf 
litter/fire load Increased fire frequency (7, 8)

e.g. Herbivores

Decreased 
herbivore 

populations
Deer 

Wild boar

Increased tree recruitment (9)
Decreased seed and seedling 

predation 
Decreased herbivory

Increased carbon 
storage or 

sequestration 
capacity

Decreased grubbing (4)



Methods on space for nature…
• Conducted a systematic map (cataloguing and describing the evidence base) 

rather than systematic review (evaluating the quality of evidence), and only in 
English, due to limited time/capacity

• Defined a set of search terms and searched Scopus and Web of Science 
bibliographic databases for publications

• Also searched Google Scholar for results from the past 6 months, emailed a 
callout, and snowballed the 20 most recent review papers

• Screened papers according to inclusion/exclusion criteria
• Conducted the final stage of inclusion/exclusion during the data extraction, 

coding for 25 variables in a systematic map database

• Generated descriptive statistics on key trends and analysed results for 
geographic and ecological biases with an ecological niche model in Random 
Forest

• Produced an interactive map of the studies in Google Earth



Screening process and full text assessment

Records identified 
through database 

searching
n=4581

Records from 
other sources

n=43
[2 callout, 41 
snowball, 0 

Google 
Scholar]

Full-text articles assessed for eligibility
n=142

Records after title 
and abstract 

screening
n=99

Records after 
duplicates 
removed
n=3120

Full-text articles 
excluded, with 

reasons
n=59

Publications mapped
n=83

[Individual studies 
n=146]



Results

• 83 publications, 146 individual 
studies

• 12 studies which directly examined 
changes in ecosystem capacity for 
carbon storage and sequestration, 
all simulation models

• 37 countries, mainly in Latin 
America and Central Africa

• 79% in tropical forests
• Herbivory and zoochory are the 

main ecosystem processes studied
• Few papers prior to 1990, increase 

after 2000



Number of studies by country and continent



Ecological niche model showing areas of similar ecoregion and 
anthropogenic impact (+ = study locations)



Further work focused on forests
• Extend evaluation to include other languages e.g. Russian and review 

quality/implications of evidence
• Use data from existing studies which measured DBH to calculate changes in 

carbon storage capacity after intensive hunting, then use validate models
• Focus future research on lesser-studied forest types (e.g. temperate and 

boreal forests) and regions (e.g. Australia, North America, Russia) 
• Examine interactions between hunting and pollination and fire load
• Improve wildlife monitoring and include in monitoring of forest condition
• Ensure (1) forest degradation and (2) wildlife diversity and abundance are 

included in REDD+ and other forest conservation measures



Thank you!

noelle.kumpel@birdlife.org
https://laurathomaswalters.wordpress.com/2016/10/30/the-hunt-is-on-the-heat-is-up-linking-hunting-and-climate-change/
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