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Empirically Based

x Comparable to how we identify and rank
both Element Occurrences and
Standard Sites
i The use of ground records gives us a great

deal of credibility when we recommend
conservation actions for a particular area



Landscape Integrity Indicators

x Landscape integrity indicators are
species that are sensitive to habitat
fragmentation

i Areas where these species still occur are
Inferred to have low levels of
fragmentation, hence high landscape
Integrity



Landscape Integrity Indicators

x Landscape units themselves are
defined as blocks of habitat containing
concentrations of these indicator
species
i Our definition of landscape does not

depend on size, spatial configuration, or
habitat complexity

i We define landscapes on multiple scales,
wherever habitat fragmentation Is an issue



Indicator Species
Characteristics

x Includes only animals



Indicator Species
Characteristics

x Compared to plants:
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Indicator Species
Characteristics

x Includes species that are particularly
affected by the isolating effects of
habitat fragmentation

i Excludes hlghly mobile species (including
migrants)




Indicator Species
Characteristics

x Includes species that are particularly
affected by the isolating effects of
habitat fragmentation

i Excludes highly mobile species

i Excludes highly sedentary species
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Indicator Species
Characteristics

x Includes NHP Elements, but also
Includes a much wider range of species
i The main criterion is their sensitivity to

habitat fragmentation rather than their
rarity
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Indicator Species
Characteristics

x Includes NHP Elements, but also
Includes a much wider range of species

i The main criterion is their sensitivity to
habitat fragmentation rather than their
rarity

i Sensitivity, moreover, must be to
fragmentation of a specific type of habitat



Indicators as Habitat Specialists

x Species living side-by-side view
habitats, and hence landscapes, In very
different ways
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Habitat Definition

x Habitats are based primarily on Natural
Communities (i.e., vegetation
communities)

i Typically are composed of combinations of
communities

i Can overlap extensively (unlike plant
communities)



Habitat Definition

x Habitats included in this analysis range
from highly specialized to very general
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Habitat Definition

x Includes semi-natural habitats



Early Succession Mixed Herb and
Shrublands

Northern Bobwhite




Habitat Definition

x Includes at least one habitat that iIs not
based on vegetation communities
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Indicator Guilds

x Analysis Is based on groups of species
that share associations with the same
habitat type

i These groups are termed guilds, since they

are defined according to function rather
than taxonomy
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Birds

Agelaius phoeniceus
Ixobrychus exilis
Rallus elegans

Mammak

Oryzomys palustris



Indicator Guilds

x These groups are more specifically a
type of indicator guild*

i The function that characterizes the group is
their sensitivity to fragmentation of a
particular type of habitat

*Verner, J. 1984. The guild concept applied to management of bird populations. Env. Mgmt. 8:1-14



Indicator Guilds

x These groups are more specifically a
type of indicator guild

i The function that characterizes the group is
their sensitivity to fragmentation of a
particular type of habitat

i We term these guilds Landscape/Habitat
Indicator (LHI) Guilds, due to their joint
sensitivity to habitat type and landscape
Integrity



Indicator Guilds

x LHI Guilds are only defined where we
can identify a minimum of four
specialists for a given type of habitat
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ncyloxpha numitor

Neonympha areolatus septentrionali
Euphyes dion

Macrochilo hypaocritalis
Macrochilo louisiana

Lepidoptera
Hyla cinerea
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Indicator Guilds

x There Is no upper limit to the number of
Indicator species that we include in a
given guild
i These species are representing their own

Interests rather than serving as surrogates
for some other group

i Each species counts towards the measure
of Integrity calculated for a given landscape
unit
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Frogs
Pseudacris brachyphona

Birds

Buteo lineatus
Empidonax virescens
Polioptila caerulea
Dendroica cerulea
Limnothlypis swainsonii
Seiurus motacilla
Oporornis formosus

Butterflies

Autochton cellus
Anthocharis midea
Anthocharis midea annickae
Speyeria diana

Moths
Abrostola ovalis
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Guilds as NHP Elements

x LHI Guilds are defined as NHP
Elements, comparable to both Natural
Communities and Animal Assemblages

i Group entities defined by ecological
features

i Subject to all of the specifications and
standards of other NHP Elements



Guilds as NHP Elements

x LHI Guilds are assigned an Element
Rank (State Rank) based on their rarity
or degree of threat

i

;
;
;
;

S1 = Critically Imperiled in North Carolina
S2 = Imperiled

S3 = Vulnerable

S4 = Apparently Secure (but uncommon)
S5 = Secure (widespread and/or common)
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Core Areas

x Landscape units representing Element
Occurrences for the LHI Guilds



Core Areas

x Only include residential habitat
i Foraging areas
i Sheltering areas
i Mating grounds
i Juvenile habitat
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Core Areas

x Can be continuous blocks of habitat or
clusters of closely adjoining units
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