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GOALS AND OBJECTIVES
► To evaluate the reliability of citizen science surveys in documenting
odonate diversity relative to expert sampling
► To develop integrative approaches using citizen science and direct
field observation to develop models for phenology and range of
several key odonate taxa

Figure 1.1: Celithemis eponina.

Figure 1.2: Pachydiplax longipennis.

BACKGROUND INFORMATION

METHODOLOGY

The order Odonata is an ancient order of aquatic insects, consisting of both
the damselflies (suborder Zygoptera) and the dragonflies (suborder
Anisoptera).¹ These obligate carnivores shape food webs as predators
during all life stages: from the aquatic larval stage to the flying, adult
reproductive phase. The exact timing and duration of this life history event
has been linked to external cues, notably temperature and photoperiod,
making this taxon sensitive to changing environments.
Long-term changes in climate have been disruptive to the biology of many
odonate species, which have shown both range shifting and advancement
of their phenologies (the timing of crucial developmental events) in
response to warming temperatures.²³ It is essential to understand how this
taxa is responding to a changing climate, but for insect taxa that are not
tied to economic concerns, high quality, systematic and sustained data
documenting their abundance and range are rare.
Citizen science, backed by a large hobbyist community, has provided nearly
200,000 open-sourced odonate records through public databases like
Odonata Central and iNaturalist. While these records could conceivably be
used to study broad-scale trends in odonate range and phenology, data
produced by citizen science efforts often has intrinsic issues of its own,
arising from a variety of socio-economic factors.

Figure 2.1: Anax junius, a dragonfly (Anisoptera)

Figure 2.2: Argia apicalis, a damselfly (Zygoptera)

Figure 3: Map of iNaturalist citizen observations for odonates, which shows a noticeable ‘data gap’
centered over West Virginia and eastern Kentucky.

Field Sampling – 5 sites were chosen along a north-south transect,
covering Ohio, West Virginia, Kentucky, and Virginia. Such a transect
allowed for field testing in both highly-reported regions as well as areas
with lower rates of citizen science participation, while also establishing
east-west, north-south, and elevational gradients. Further field
sampling will focus on a short, more intensively sampled, transect
centered on the observed ‘data gap’.
Surveying – Each site was extensively sampled during the transect,
with species-level identification done in-hand for most individuals.
Vouchers were established for individuals that could not be identified
in-hand or were undocumented in their county.
Modelling – R-based statistical modelling was used to compare the
accuracy and representativeness of citizen observations to field-truthed
observations. Further analysis will utilize citizen science data to analyze
broad trends in phenology and distribution for two selected abundant
species.

Figure 4: Sampling site in Carr Creek, KY.

RESULTS AND CONCLUSIONS
To examine the accuracy and representativeness of reports of
odonates to citizen science databases, we performed an extensive
“ground truthing” survey across four states in a north-south transect
(OH, WV, KY, and VA) in the 2019 summer season. We recorded 26
species of odonate, in our survey, and a total of 429 individuals
observed, compared to 48 species of odonates and 510 individuals,
recorded near our sites in iNaturalist in 2019. The spatial distribution
of observations made during our field surveys were largely consistent
with Odonate patterns recorded in citizen science database, showing
a noticeable decline in species biodiversity and abundance that
aligned with the ‘data gap’ observed from iNaturalist contributions.
These findings suggest that citizen science provides realistic reflection
of odonate biodiversity for the focal region and supports the use of
data of this type in biological investigations. However, these same
findings raise further questions regarding potential ecological causes
of the observed data gap.

FUTURE DIRECTIONS
Going forward, additional transects will focus more specifically on the
‘data gap’ region, with continued monitoring of citizen science efforts
occurring for the rest of the focal region. Broader trends between the
groups across both field seasons will be analyzed using R-based
statistical modelling.
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