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Internship Project

Field ecology and beetle taxonomy were the
two components of my NEON internship. |
joined field technicians bi-weekly at the Central
Plains Experimental Range (CPER) site near
Nunn, Colorado. Specimens were collected and

Carabid Beetle Collection Protocol

Colorado Carabidae Specimens

Plastic cups filled with a solution of
1:1 propylene glycol and deionized
water are placed in a hole dug into
the ground. Pitfall traps are installed
flush and level to the ground to allow
beetle entry. Trap covers with a small
gap are secured above the cups to

beetle pitfall traps were reset. Additionally, |
photographed 40 of the most common beetle
species (family Carabidae) collected at NEON
sites within Colorado focusing on taxonomic
features. A digital catalog of the specimens with

prevent unintended bycatch and rain
from entering.

Four traps per plot are placed in each
cardinal direction from center at 10
distributed plots at every site. Trap

contents are collected and preserved
m In ethanol for later processing in the
° © lab, including identification and
pinning or preservation in ethanol.
Traps are reset every two weeks
0 during the growing season.

© = beetle pitfall trap

photographic keys were created, along with
user documentation. This resource will be used
by future field technicians identifying local
Carabid beetles and provides a digital catalog
template for other NEON domains to develop
their own catalogs in the future.

Beetle family: Carabidae

Ground Beetles

Distributed base plot

Photographing the specimens

A Nikon D750 camera with a 105
mm macro lens were used to
photograph most of the beetles. A
tripod aided camera stability and a
light box provided bright white LED
light. The pinned specimens were
secured on a foam structure inside
the light box.

Tiger Beetles

Around 3,000 Carabid species

(Cicindela purpurea)  found within NEON’s 20 domains Smaller specimens were photo-
graphed through a  microscope

using an Apple iPhone.

(Harpalus amputates)

a. Calosoma affine, b. Poecilus scitulus, c. Harpalus pensylvanicus, d. Pasimachus elongates, e. Cicindela punctulata, f. Euryderus grossus, g. Chlaenius nebraskensis, h. Amara carinata

Digital Catalog Components and Example

Carabids as Bioindicators

Images post-processing

§EEE8 ¢ The denth of field is exiremely

Carabid beetles have characteristics that make
them useful biological Indicators; their
taxonomy is well known, they inhabit nearly
every accessible habitat, and are easy to
sample through pitfall trapping. Sensitivity to
environmental conditions make them excellent
iIndicators of arthropod diversity, changes in the
environment, and modified land use. Carabids
Influence food webs by consuming other
arthropods and related organisms, agricultural
pests, and plant materials. Beetles are often a

Chlaenius tomentosus

 Genus and species name (Cyclotiahelus torvus) shallow in macrophotography. Two
to twelve images of each view were
taken to capture all focal planes.
The photos were processed using a
technigue called focus stacking,
which blends the images together to
form a single focused image In

Adobe Photoshop.

 Dorsal and ventral images of specimen
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Chlaenius tomentosus ranges from
125 to 18.0 mm in length. Dull
green metallic to bronze in color,
elytra and pronotum contain
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 Image of locality and descriptive labels

* Description of species

Found in CPER, STER, NIWO.

f . - an d m ay be S h I ny, h ead IS g Iossy- ) ) 2. Hoekman, D., Levan, K. E., Ball, G. E., Br e, R. A., Davidson, R. L., Erwin, T. L., et al. (2017). Design for ground beetle and diversity sampling within the National Ecological Observatory Network. Ecosphere, 8(4)
ood source for higher trophic levels such as characteristics
TOtaI Of 4 rare Iy 5 Setae O n eac h 3. Koivula, M. J. 2011. Useful model organisms, indicators, or both? Ground beetles (Coleoptera, Carabidae) reflecting environmental conditions ZooKeys 100:287-317
- - - - . . 4. Larochelle, A., and M. C. Lariviere. 2003. A natural history of the ground-beetles (Coleoptera: Carabidae) of America north of Mexico. Faunistica No 27. Pensoft, Sofia, Bulgaria
I I Z a rd S a m p h I b I a n S b I rd S a n d S m aI I m a m m aI S S I d e Of p ro n Otu m paral I eI to m arg I n . 5. Lovei, G. L., and K. D. Sunderland. 1996. Ecology and behavior of ground beetles (Coleoptera: Carabidae). Annual Reviewof Entomology 41:231-256
) ] ] - 6. Rainio, J., and J. Niemel&. . Ground beet eoptera: Carabidae) as bioindicators. Biodiversity and Conservation 12:487-506
nd J.
W . Watt
icultur

www.neonscience.org NEON Is a project sponsored by the National Science Foundation and proudly operated by Battelle.




