Project title

Investigating  butterfly communities for biodiversity
monitoring.

Promoter: Serena Corezzola (National Forest Service-CNBFVR, Italy)

1. Aim (for LTER)
a. investigate butterfly communities in LTER sites to estimate invertebrate biodiversity
b. use butterfly communities as a bioindicator for long term processes (e.g. effects of
climate change, human activities)
c. provide data to management and policy makers

2. Research questions and Hypothesis (500 words)

Changes in rural land use, like agricultural intensification, abandonment of grasslands in
mountains, loss of wetlands, habitat degradation and fragmentation are the main drivers behind the
decline of biodiversity of open habitats (Khun et al. 2005; Van Swaay et al. 2010a). As a
consequence, butterflies, which mainly live in these open sites, such as grasslands, have suffered in
recent decades. Approximately 19% of all European species are threatened or near threatened and
almost a third (31%) of the butterflies have significantly declining populations (Van Swaay et al.
2010b).

As the majority of open habitats in Europe (e.g. grasslands, heathlands) require active management
by humans, biodiversity also depends on the continuation of these activities. Re-starting traditional
harvesting techniques in abandoned sites or converting agricultural land to organic farming might
reverse the current decline in grassland biodiversity. The possible positive effects of these actions
however need to be verified by monitoring.

Butterflies, have been found to be a particularly useful indicator group in grasslands and in other
open habitats (e.g. Thomas, 2005; Van Swaay et al. 2008.). They also react to pressures such as
climate change (Parmesan et al. 1999; Van Swaay et al. 2010a). The diversity of this taxon has
been found to be generally related to plant diversity, but other pressures, such as insecticide
exposure, habitat fragmentation, and land management, are also important drivers of butterfly
community composition (Hawkins et al. 2003; Brickmann et al. 2010; Levanoni et al. 2011).
Additionally, it has been found that butterflies show a much reduced “extinction debt”, when
compared to plants, and they are thus better indicators for short term effects (Morris et al. 2008;
Kuussaari et al. 2009; Krauss et al. 2010). Butterflies are well suited as an indicator group also
because experts, which are able to carry out the monitoring work, are available in most areas of
Europe.

Long term butterfly community monitoring is a powerful tool to measure biodiversity patterns in
relation to various pressures and can aid in defining management measures aimed to conserve
and/or increase biodiversity. A prerequisite for this is to apply a monitoring method which is
standardized, has a known precision and is used in many sites throughout Europe. Only this
combination would allow to extrapolate general trends with high degree of confidence.

3. Spatial and temporal coverage
Grasslands and open habitats across Europe.Past data if present and at least 3 years of monitoring.
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4. Parameters used/needed*

1) Climate and
physical variability

2) Biogeochemistry
data

3) Structure and
function of the
ecosystems,
communities and
populations

Butterflies

Abundance data per
plot per year,
degree of habitat
specificity, vagility,
rarity, percent of
typical species

Existing data can be used if
recorded with a suitable
standard method

Minimum basic
knowledge about
butterflies
identification is
required
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5. METHODS USED

Butterfly surveys.

Generally butterfly monitoring methods can be divided into three approaches: 1. transect walks, 2.
plot walks and 3. timed walks, all of which have specific advantages and disadvantages (Pollard et
al. 1993; Royer et al. 1998; Nowicki et al. 2008; Kaldec et al. 2010).

We present example data based on the “plot walk” method, which is particularly suitable for
studies of butterfly communities in well defined areas and in relation to specific vegetation types.
A preliminary research on the methodology, which analyzed frequency and time span employed
for each survey date, allowed to estimate the total number of butterflies present in each site. In a
second step these data were used to define a reduced effort standard protocol which specifies the
number of surveys and the average survey time. The experimental data allowed to estimate the
completeness of these reduced effort surveys.

The same research on the methodology can easily be applied in other European countries to define
a common standard protocol with a known precision of a standard method applied in LTER sites.

6. EXPECTED RESULTS

Gather valid and reliable data on butterfly communities with a known precision. These data will
allow to:

define a common standard protocol,

compare communities and processes of different study sites across Europe;
extrapolate general trends about butterfly status;

obtain information about biodiversity loss;

analyse effects of long term processes such e.g. climate change, human activities;
provide data to management and policy makers
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