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Abstract

Over the past decade a survey of the beetle (Insecta: Coleoptera) fauna of several
managed parks and natural areas across the state of Indiana, USA, was undertaken. These
areas represent many of the habitat types present in Indiana, including forests, grassland,
freshwater streams, and wetlands, as well as more unique habitats found in limited areas
of the state such as sand dunes and cypress swamps. The specific localities are: Indiana
Dunes State Park, Kankakee Sands, Ross Hills Park, Shades State Park, Muscatatuck
National Wildlife Refuge, and Twin Swamps Nature Preserve. Beetles were surveyed using
a variety of active and passive collecting techniques and specimens were then identified
to the lowest possible level, often by world authorities for each group. Results are given as
numbers of families, genera, and species for each property, in addition to a total combined
species list summarizing all the efforts presented. A total of 1,328 species from these six

nature preserves is recorded.

Keywords: Inventory, sampling, species list, biodiversity

Beetles (Insecta: Coleoptera) are found
across the globe and are currently considered
the most speciose lineage of described life
(Stork et al. 2015). This ubiquity and diver-
sity results in beetles operating as ecologi-
cally important members of most terrestrial
ecosystems (Farrell 1998). Understanding
the beetle fauna of a given area, especially
over time can have implications for conser-
vation, community ecology, and ecosystem
processes. Extensive surveys of this import-
ant clade can help form the foundation for
this understanding. The first large-scale
survey of beetles for Indiana, USA was
reported by Blatchley (1910) and recorded
2,535 species of Coleoptera (exclusive of the
Curculionoidea) from the state, adding that
an additional 777 were likely to occur there.
Blatchley and Leng (1916) provided records
for 1,084 species of Curculionoidea from the
northeastern United States. Of these, 419
were Indiana records, and they stated an
additional 146 were likely to be found there.
This totals 2,954 species of Coleoptera in
69 families recorded from Indiana, with an
additional 923 considered likely to be found
in the state. Regionally, Downie and Arnett
(1996) provide numbers and coarse state-lev-
el presence data for the northeastern United
States, presenting 7,356 species in 101 beetle
families. Recent surveys for Coleoptera,
focused on several natural areas across
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the state, have culminated in preliminary
species lists for each property and added
to historic lists for the state. The specific
localities from north to south are: Indiana
Dunes State Park, Kankakee Sands, Ross
Hills Park, Shades State Park, Muscatatuck
National Wildlife Refuge, and Twin Swamps
Nature Preserve (Fig. 1). It has been over 100
years since Blatchley’s (1910) original list,
and it is hoped that this inventory will act as
the first step towards an updated checklist
of the Coleoptera of Indiana.

Materials and Methods

Sampling techniques. Most field col-
lecting was conducted from April through
September, however some focused winter
collecting and trapping was also done. Speci-
mens were collected using a variety of active
and passive collecting techniques including
(approximately ordered from most utilized
method to least): mercury vapor and black
lights; Lindgren funnel traps (Lindgren
1983); sweeping; beating; visually searching
on flowers, foliage, fungi, and feces; fer-
menting sugar traps (Powell 2015); purple
sticky traps (Francese et al. 2005, Petrice
and Haack 2015); rock and log flipping;
rearing from wood (Ferro and Carlton 2011);
Berlese funnels (Berlese 1905); barrier pit-
falls (Hansen and New 2005); dung pitfalls;
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Figure 1. Map with each sampling site marked with a black diamond. Numbered from North to South
the properties are: 1) Indiana Dunes State Park. 2) Kankakee Sands. 3) Ross Hills Park. 4) Shades
State Park. 5) Muscatatuck National Wildlife Refuge. 6) Twin Swamps Nature Preserve.

carrion pitfalls; aquatic dip netting; vinegar
boats (Powell 2015); and yellow sticky cards
(Toshova et al. 2017).

Sampling sites. Indiana Dunes State
Park (Fig. 2) is located in Porter County,
in extreme northwestern Indiana. It was
opened in 1925 and consists of 2,182 acres
(IDNR 2020a). An additional 15,000 acres
belonging to the Indiana Dunes National
Park surround Dunes State Park, further
providing habitat preservation and connec-
tivity. With significant pressure on natural
lands for housing and industrial uses, this
preserve provides a refuge for this unique
lakeshore environment found nowhere else
in the state. With dunes, forests, marshes,
and other herbaceous wetlands, the Dunes

https://scholar.valpo.edu/tgle/vol54/iss2/7

host significant plant diversity, containing
more than 1,300 species of flowering plants
and ferns (Peattie 1930). This diversity pro-
vides hosts for many species of beetle, some
of which may not be found elsewhere in the
state. Surveying of the Dunes State Park
began in 2012 and concluded in 2016.

Kankakee Sands is located in Newton
County, Indiana, and contains many parcels
belonging to both The Nature Conservancy
(TNC) and the Indiana Department of Natu-
ral Resources (IDNR). Together, these lands
preserve over 20,000 acres of unique sand
prairies, sand blows, meadows, wetlands,
and black oak savannas (Fig. 3). Historically,
land that is now the Kankakee Sands was a
part of Beaver Lake, the largest lake in Indi-
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Figure 2. Habitat of the Indiana Dunes State Park with grassland, mixed deciduous and evergreen
forest, open sand, and Lake Michigan in the background.

ana until it was drained. After this lake and
marshland were drained, agriculture dom-
inated the area until 1949 when the IDNR
began land acquisition for Willow Slough
(IDNR 2020d), and in 1996 when The Nature
Conservancy purchased and began restoring
much of the prairie land (The Nature Conser-
vancy 2020). On July 20-21, 2012 a BioBlitz
was conducted to record species occurring in
this unique ecosystem, the bulk of species re-
ported here were collected during this event.
Additional trapping and active collecting at
the site were done by Powell et al. (2017) as
part of a survey for beetles associated with
pocket gophers, Geomys bursarius (Shaw), a
species of special concern in Indiana.

Ross Hills Park is a county park locat-
ed in Tippecanoe County, Indiana and con-
sists of 169 acres. Land that would become
the park was bought by David Ross and used
as a surveying camp by Purdue University
until 1960. It was then used as a 4-H Lead-
ership Center until 1992 when it became
a public park (Tippecanoe County Park &
Recreation Department 2020). Ross Hills is
located in the Wabash River Valley, having
springs and significant relief, unusual for the
typically flat glacial till of northern Indiana.
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Dominant trees include hickory (Carya sp.),
hackberry (Celtis occidentalis Linnaeus),
dogwood (Cornus sp.), black walnut (Jug-
lans nigra Linnaeus), cottonwood (Populus
deltoides W. Bartram ex Marshall), white
oak (Quercus alba Linnaeus), and tulip tree
(Liriodendron tulipifera Linnaeus). Survey-
ing of Ross Hills Park began in 2007 and
concluded in 2017.

Shades State Park (Fig. 4) is located in
Fountain, Montgomery, and Parke counties,
Indiana and was established in 1947. The
park consists of 3,541 acres IDNR 2020Db)
and contains unique geologic features not
seen in most of central Indiana, including
steep ravines, slate and sandstone valleys,
and waterfalls. This park, along with Turkey
Run State Park and the forested corridor
along Sugar Creek, is the largest contiguous
forest remaining in the Central Till Plain
Region of Indiana (Scott 2009). Much of
Shades is composed of a mature beech (Fagus
grandifolia Ehrhart) and sugar maple (Acer
saccharum Marshall) forest and contains
relictual populations of eastern hemlock
(Tsuga canadensis (Linnaeus) Carriere),
eastern white pine (Pinus strobus Linnae-
us), and Canada yew (Taxus canadensis
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Figure 3. Habitat at Kankakee Sands illustrating a section of black oak savanna.

Marshall). Other dominant tree and shrub
species include: flowering dogwood (Cornus
florida Linnaeus), leatherwood (Dirca pal-
ustris Linnaeus), witch-hazel (Hamamelis
virginiana Linnaeus), spicebush (Lindera
benzoin (Linnaeus) Blume), tulip tree (L.
tulipifera), white oak (Q. alba), American
sycamore (Platanus occidentalis Linnae-
us), and American elm (Ulmus americana
Linnaeus) (McCormick 1962). Surveying of
Shades State Park began in 2011 and con-
cluded in 2016.

Muscatatuck National Wildlife Refuge
is located in Jackson and Jennings Coun-
ties, in south-central Indiana. This refuge
consists of 7,724 acres and was established
in 1966 with the mission to restore forests,
wetlands, and grasslands (U.S. Fish &
Wildlife Service 2020). Approximately 70%
of the Refuge is covered by wet, bottomland
forest, with the remainder consisting of
wetlands and grasslands. Historically, 86%
of wetlands in Indiana have been drained,
making the marshes and wetlands of Mus-
catatuck an important resource for wildlife.
Surveying of Muscatatuck began in 2011 and
concluded in 2013.

https://scholar.valpo.edu/tgle/vol54/iss2/7

Twin Swamps Nature Preserve is
located in Posey County, in extreme south-
western Indiana. Land that would become
the Preserve was set aside and had a dedica-
tion ceremony in 1987 and officially opened
in 1996. The site consists of two swamps,
one dominated by bald cypress (Taxodium
distichum (Linnaeus) Richard) and the
other overcup oak (Quercus lyrata Walter)
and contains 568 acres (IDNR 2020c). Both
of these tree species reach their northern
terminus in southwestern Indiana, making
this swamp habitat unique for the state.
Surveying of Twin Swamps began in 2015
and concluded in 2017.

Specimen preservation and vouchering.
Most specimens were collected into 70%
ethanol until they were able to be processed
and pinned. Only adults were taken for the
purpose of these surveys.

Specimens are deposited in the follow-
ing collections:

FMNH-Field Museum of Natural
History, Chicago, IL, USA

FSCA-Florida State Collection of Ar-
thropods, Gainesville, FL,, USA
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Figure 4. Habitat along Sugar Creek in Shades State Park.

GSPC—Gareth S. Powell Collection,
Nephi, UT, USA

KESC—Kyle E. Schnepp Collection,
Gainesville, FL, USA

PERC—Purdue Entomological Re-
search Collection, West Lafayette, IN, USA

RMBC-R. Michael Brattain Collection,
Lafayette, IN, USA

Results and Discussion

Final numbers of species, genera,
and families for the survey efforts across the
state and for each individual site are provid-
ed in Table 1, and summarized in Table 2.
In total, we report 1,328 species represent-
ing 794 genera currently classified into 94
distinct families of Coleoptera from the six
properties. These totals fall just under 45%
of the total number of species previously
reported from the state (Blatchley 1910,
Blatchley and Leng 1916). We report a family
increase from 69 to 94, although often this is
the result of classification changes that have
occurred over the last century.

Specific numbers are also provided for
each included property (Table 2). Species
richness was highest in Shades State Park
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(628), followed by Ross Hills Park (494) and
Indiana Dunes State Park (490). These three
sites represent by far the most sampling
effort and, while both Shades and Indiana
Dunes are certainly ecologically diverse and
include many diverse habitats and flora,
comparing these numbers between sites
remains limited as sampling efforts were not
equal. We report 305 species for Kankakee
Sands which were mainly the results of a sin-
gle weekend BioBlitz and targeted sampling
for beetles associated with the Plains Pocket
Gopher. Despite significantly less collecting
effort, over three hundred species represent
a significant amount of biodiversity for the
property. The last two sites were sampled for
fewer years than the others; we report 180
species from Muscatatuck National Wildlife
Refuge and 56 species from Twin Swamps
Nature Preserve. Generic diversity followed
a very similar pattern to species and is also
reported in Table 2. Family numbers are
also summarized, although do not follow
the exact same pattern as other taxonomic
ranks. Shades remains the most diverse with
75 families but is followed closely by Ross
Hills Park with 73.

Some interesting patterns emerge
when the lists are compared. Only two spe-
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Table 2. Summary of family, genus, and species richness reported for six sites across

Indiana.

Site Families Genera Species
Indiana Dunes State Park 62 348 490
Kankakee Sands 56 241 305
Ross Hills Park 73 355 494
Shades State Park 75 430 628
Muscatatuck National Wildlife Refuge 44 158 180
Twin Swamps Nature Preserve 21 48 56
Total 94 794 1328

cies, Oscarinus rusicola (Melsheimer) and
Xylobiops basilaris (Say), were confirmed
from all six sites in this study. Additionally,
only seven species, Ataenius strigatus (Say),
Catogenus rufus (Fabricius), Cicindela
sexguttata Fabricius, Hololepta aequalis
Say, Platysoma leconti Marseul, Stelidota
geminata (Say), and Xyleborinus saxesenii
(Ratzeburg), were reported from five prop-
erties. These low numbers represent 0.69%
of the total diversity reported in the study,
pointing to the need for much more sampling
across the state of Indiana to confirm just
how widespread or common many of these
species are. Additionally, 54 species were
found at four properties, 136 at three, and
351 confirmed from two sites. This leaves
778 species, almost 60% of the total reported,
that were from a single sampling site. The
vast majority of these species are certainly
more widespread than these numbers would
suggest, it is likely that more targeted
sampling or additional efforts at the least
sampled sites would remedy this.

The species numbers can also be as-
sessed from a taxonomic perspective and
those statistics are given in Table 3. Fifteen
families were included with more than 20
confirmed species present. Carabidae lead
the list with 144 species, Cerambycidae and
Curculionidae also surpassed a hundred
species with a confirmed total of 111 and
110, respectively. Scarabaeidae (99) and
Elateridae (97) round out the top five. Many
additional species could be added with not
only increased collecting efforts but also
continued identification by world authori-
ties, especially in groups that are difficult to
attain species-level determinations on (i.e.
Staphylinidae, Carabidae, Curculionidae).
Unsurprisingly, if all specimens of previously
collected morphospecies were identified, it
is likely that these three families would be
found to have the highest numbers at these
properties.

Many of the species reported here cer-
tainly represent new state records or range
extensions; however, without a thorough lit-
erature review for each family, confirmation

Published by ValpoScholar, 2021

is needed on an individual basis and these
species are simply included within the gen-
eral list. A survey of this scale also resulted
in the collection of several putative new
species. Of specific note, specimens of the
following species collected as part of these
surveys represent designated type material;
Orchestomerus eisemani Yoshitake and An-
derson, 2015 (Curculionidae), Microrhagus
carinicollis Otto, 2015, and Microrhagus
lecontei Otto, 2015 (Eucnemidae).

The species list presented here is a
direct result of the sampling effort sum-
marized by this work. It is clear from these
efforts that the number of species known
from the state of Indiana is much greater
than reported over 100 years ago. Many of
these additional records are likely already
in museums like the Purdue Entomological
Research Collection (PERC) and the Field
Museum of Natural History (FMNH). A
concerted effort to combine field surveys
like the ones presented here, vast museum
holdings, and published records from the last
century would likely result in greater than
4,000 species recorded from Indiana.

Table 3. Total species numbers reported
for the 15 families with the highest species
richness.

Family # of species
Carabidae 144
Cerambycidae 111
Curculionidae 110
Scarabaeidae 99
Elateridae 97
Chrysomelidae 85
Staphylinidae 74
Histeridae 53
Tenebrionidae 40
Buprestidae 36
Nitidulidae 36
Mordellidae 26
Coccinellidae 25
Cleridae 21
Hydrophilidae 20
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