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Indicator umbrella and flagship species the concepts and their applica-
tions in conservation biology
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Abstract In recent studies surrogate species have been increasingly employed as a shortcut to monitor
or solve conservation problems. Three types of surrogate species have been recognized i. e. indicator
species umbrella species and flagship species. Indicator species have been used to assess the magnitude
of anthropogenic disturbance to monitor population trends in other species and to locate areas of high
regional biodiversity. Umbrella species have been used to delineate the type of habitat or size of area for
protection and flagship species have been employed to attract public attention. We attempt to provide
some clarification and guidelines for the application of these different terms. By comparing these con-
cepts it becomes clear that both the goals and selection criteria of different surrogate classes differ sub-
stantially indicating that they should not be conflated and considered interchangeable.
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Table 1  Attributes of commonness and rarity in surrogate species

Type of surrogate Large population size Wide geographic range Habitat specialist

Environmental indicator Probably Yes Probably

Population indicator Probably Yes Not necessarily

Biodiversity indicator Irrelevant Yes Yes

Umbrella species Possibly Probably Yes

Flagship species No No Not necessarily
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2 Caro & Gillian 1999
Table 2 Measurement attributes of surrogate species
/
. Single or guild Easily sampled Accessible

Type of >presents other species

ype ol surrogate Represents other species of species Well-known biology or observed breeding site
Environmental indicator Not necessarily Single or guild Yes Yes Probably
Population indicator Yes Single Yes Yes Possibly
Biodiversity indicator ~ Yes Guild Yes Yes No
Umbrella species Yes Usually single Yes Yes No
Flagship species Usually Single Not necessarily No No

3

Table 3 Life-history traits of surrogate species

Caro & Gillian 1999

Type of surrogate

Environmental indicator

Population indicator

Biodiversity indicator

Umbrella species

Flagship species

4

Body size
Small
Trrelevant
Irrelevant
Large

Large

Caro & Gillian 1999

Table 4  Ecological characteristics of surrogate species

Generation time
Short
Short
Irrelevant
Long
Long

Metabolic rate
High
Irrelevant
Irrelevant
Irrelevant

Irrelevant

Type of surrogate

Home ranges size

Resident or migratory

Particular trophic level

Environmental indicator

Population indicator

Biodiversity indicator

Umbrella species

Flagship species

Medium

Irrelevant

Irrelevant

Large

Irrelevant

Resident

Resident

Either

Migratory

Either

Yes

Possibly

No

5

Caro & Gillian 1999

Table 5  Sensitivity to environmental change in surrogate species

Type of surrogate

Environmental indicator

Population indicator

Biodiversity indicator

Umbrella species

Flagship species

Sensitive to human disturbance

Yes

Yes

Irrelevant

Not necessarily

Yes

Low variability in response

Yes

Yes

Irrelevant

Irrelevant

Irrelevant

Long persistence time

Irrelevant

Trrelevant

Irrelevant

Yes

Not necessarily
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