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Dragonflies and damselflies (Odonata) provide a tractable
focal group and model system for addressing new and
emerging challenges in applied ecology and conservation
science (Samways 2008). However, the study of dragon-
flies and damselflies (odonatology) has not been focused
on such matters until fairly recently, a fact illustrated by
selected conference proceedings and journal special issues
that have appeared only in the past 20 years (Corbet et al.
1995, Clausnitzer and Jodicke 2004, Rivera 2006, Ott 2010).
Contributions in our series build on these previous col-
lections and on a strong foundation of fundamental eco-
logical and evolutionary research on odonates (Corbet 1999,
Coérdoba-Aguilar 2008).

Our series emerged from a symposium at the 2013
annual meeting of the Society for Freshwater Science in
Jacksonville, Florida, USA. Presenters at that session high-
lighted some of the current directions in dragonfly con-
servation science and the recent advances linking odo-
natology to freshwater applications and conservation. The
symposium and series integrate diverse topics, perspec-
tives, and geographic representation along with experience
levels ranging from graduate students and post docs to
some of the most prolific researchers in odonatology. Our
goal was to showcase odonates both for their utility and
as worthy study subjects in their own right, and Freshwa-
ter Science has a strong history of presenting special series
with freshwater focal groups (e.g., Helms et al. 2013).

The series begins with a review by Bried and Samways
(2015) of the major themes and study characteristics in
the primary literature. They identified several nonexclu-
sive areas of applied/conservation research involving odo-
nates: 1) model taxa, 2) tools and indicators, 3) odonate-
centered work, and 4) methodological issues and develop-

ment. All papers in the series fall into at least 1 of these
categories. The authors also proposed the term ‘applied
odonatology’ and suggested some directions for advanc-
ing this field.

Odonates are of increasing interest in applied research
as potential tools, indicators, and model taxa (Bried and
Samways 2015). For example, they are used in studies of
ecological responses to disturbance and for assessing en-
vironmental change. Stoks et al. (2015) reviewed studies in
which damselflies were used as model organisms in aquatic
toxicology and explored the delayed effects of contam-
inants, synergistic interactions with biota, and vulnerabil-
ity under climate change. They found that delayed fitness-
related effects during the larval stage may carry over to the
adult stage, and natural stressors (predation risk, extreme
temperature) can magnify the effects. They called for spa-
tially explicit risk assessment and conservation tools to ad-
dress these issues. Hassall (2015) compared and contrasted
the spatial and temporal responses of a range of verte-
brate and invertebrate taxa, including odonates, to climate
change. Among candidate taxa for indicating environmen-
tal change at a macro scale, Odonata appear particularly
well suited because biological records for this group are
extensive, and odonates show consistent phenological and
distributional responses to increasing environmental tem-
perature. Harabis and Dolny (2015) revealed a disparity
between natural disturbance and ecological management.
They presented a case where restoration may not be achiev-
ing the desired or expected results. Reclamation of mine-
subsidence pools did not promote sensitive species or those
associated with early successional habitats.

The largest share of applied research involving odo-
nates is odonate-centered and includes emerging fields,
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such as conservation/landscape-scale genetics, and more
traditional topics like conservation status assessments (Bried
and Samways 2015). Two contributions in the series offer
genetic insights for conservation planning. Monroe and
Britten (2015) estimated genetically effective population
sizes for Somatochlora hineana, the only odonate des-
ignated as federally endangered in the USA. They con-
cluded that the species deserves its legal protection, and
identified habitat quality and connectivity as key attributes
to maintaining its population genetic diversity. Lorenzo-
Carballa et al. (2015) surveyed populations at the range
margin of the Red Listed damselfly Coenagrion mercuriale
in northwestern France to better understand how land-
scape fragmentation is affecting its spatial genetic struc-
ture and diversity. Fragmentation has clearly limited gene
flow among habitat patches in this naturally dispersal-
limited species.

White et al. (2015) completed a regional status ranking
based on rarity factors, vulnerability of occupied habitats,
relative change in range size, and degree of endemicity for
the 228 odonate species known from the northeastern
USA. They estimated that 18% of the fauna is imperiled
and identified several priority habitat types for conserva-
tion. Termaat et al. (2015) analyzed the latest ~20-y trend
for dragonflies in The Netherlands. Their study was moti-
vated by increasing threats to aquatic systems and recent
efforts to abate those threats and restore those systems.
Recovery appeared to be taking place, but lotic and south-
ern species showed a more positive trajectory than wetland
and northern species. Habitat restoration, water-quality
improvement, climate change, and species resilience may
all be contributing to the recovery.

Methods development and evaluation is another im-
portant area of applied odonatology (Bried and Samways
2015). The prioritization framework proposed by White
et al. (2015) could be used for other regions and taxa to
guide multiscale conservation assessments. Termaat et al.
(2015) used standardized and unstandardized (opportu-
nistic) survey data for trends analysis and suggested that
unstandardized surveys generally will provide greater sta-
tistical power because of the larger quantity of data points.
A set of papers on species distribution models (highlighted
below) also has important methods components.

Two articles in our series were focused entirely on is-
sues related to methods, specifically to assessing local spe-
cies residency. Bried et al. (2015) addressed the problem
of differentiating resident (autochthonous) vs immigrant
(allochthonous) species in standardized adult surveys at
specific localities. They uncovered thresholds in adult sur-
vey information that reliably corresponded with emer-
gence at the site, as calibrated by final exuviae (molted
exoskeleton of F-0 nymphs). The resulting set of criteria
may serve to maximize the utility of odonates in site ap-
plications, such as biomonitoring. Patten et al. (2015) ex-
plored whether predicted niches from species distribu-
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tion models differed with data type by using opportunistic
point records of breeding evidence (tandem pairs, ovipos-
iting females, recently emerged adults, exuviae) vs oppor-
tunistic point records without such evidence as model input.
Models for breeding evidence revealed greater ecological
specializations and narrower distributions than models for
adults without evidence of breeding. Their results suggest
that inclusion of breeding observations could improve the
reliability of opportunistic data and species distribution
models for conservation planning and monitoring.

The series closes with other papers that feature species
distribution modeling, a widespread approach in ecology,
biogeography, and conservation that is gaining momen-
tum in applied odonatology. De Marco et al. (2015) mod-
eled current distributions and predicted range shifts with
respect to future deforestation in the Amazon, while Si-
maika and Samways (2015) did the same with respect to re-
gional climate change and elevation range shifts in South
Africa. De Marco et al. (2015) identified core and periph-
eral habitat for a rare forest-dependent dragonfly (Dias-
tatops nigra) and concluded that deforestation is a more
serious threat to the peripheral than the core populations.
Simaika and Samways (2015) found that Afrotropical spe-
cies with narrow elevation ranges are perhaps as vulnera-
ble as stream specialists to regional climate change. Further-
more, although species richness is likely to remain similar
across habitats, significant species replacement among com-
munities is likely. The last paper is an in-depth review of
species distribution models for odonates (Collins and Mc-
Intyre 2015). The authors discuss the various applications
in odonatology and the limitations with respect to ecolog-
ical realism, calling for greater appreciation of species re-
quirements and finer-resolution analysis in future modeling
efforts.

Our series offers a glimpse into the state-of-the-science
of applied odonatology. The rapid growth in the use of
odonates in an applied setting has been facilitated by the
legacy of fundamental biology that has accumulated over
the past century (summarized by Corbet 1999 and Cérdoba-
Aguilar 2008). This baseline knowledge, combined with
the practical advantages inherent to the focal group (e.g.,
charismatic adult stage accessible to conservation prac-
titioners and nonspecialists), makes the Odonata a tracta-
ble model system for applied ecologists and conservation
scientists. We look forward to the continued growth of
odonate research within applied ecology and conservation
science, and expect this series to produce profitable col-
laborations by linking odonatology with emerging issues
in the ecology and conservation of fresh waters.
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