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memorial article in the June 2017 edition of Argia, a
publication of the Dragonfly Society of the Americas.

From Paper and Celluloid to Bits and Pixels

Clark kept detailed records of his odonate observation
starting in the early 1970s. He added them to paper
logbooks that were first kept by George and Alice
Beatty when they were professors at Penn State
University.The logbooks include their own records,
along with data gathered from museums and
researchers across the state. The logbooks eventually
accumulated an estimated 30,000 records, some of
which date back to the 18006rom 20032006, PNHP
digitized over 13,000 records from the logbooks into
the Pennsylvania Odonate Database, prioritizing entry Seepage dancerArgia bipunctulatg pair. This damseifly is a
. e e Species of Greatest Conservation Need.
of records for rarer species. Digitizing these paper
records made them searchable and shareable.

Clark Shiffer

effort and expertise Clark invested in capturing

thousands of images of live dragonflies and damselflies

in the wild. But we also knew the photos would not be
utilized if they could not be shared digitally. Through
this project, we digitized
documented 163 out of 175 ¢
species. Clarkds photos caj
species, and highlight unique species behaviors or
characteristics.

We documented the data associated with each slide in

£ an Excel spreadsheet to ensure maximum searchability
) for species, dates, locations, and content. We labeled
B and tagged each image file with the corresponding
© information. Images with a corresponding record in the
Clark was the first to document five species of dragonflies in Pennsylvania Odonate Database were cie$srenced
Pennsylvania, including the incurvate emeral&omatochlora . .
incurvata). in the spreadsheet. We mapped the locations of survey

sites into an ArcGIS layer that was originally developed

Clark also preserved voucher specimens and
photographs. Clarkds spe
to the Florida State Collection of Arthropods in
Gainesville, which houses one of the largest Odonata
collections in the world. The future of his extensive
slide collection was less certain. The transition from
printed film to digital photography took place during
Clarkds |ifetime, with d
increasingly common from the miP90s to the mid
2000s. But Clark was invested in film and never gave
his trusty Olympus 35mm camera.

lonat e

I n 2018, Clarkds family done:
slide collection to PNHP. These slides were selected b
Clark as being the best or most representative images Cl ar kés col lection highlights intere

of the species he photographed. We recognized the black-tipped darner @eshna tuberculiferg ovipositing.

Clag Shiffer
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A Sampling of the Clark Shiffer Archives

American rubyspotletaerina americang

Gray petaltail Tachopteryx thoreyi Whitefaced meadowhawk $ympetrum obtrusumn)

All photos by Clark Shiffer
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Conservation Act which supports conservation of
Pennsylvaniads flora and f:
Resource funds helped to make these resources

available to researchers, natural resource managers, and
the public for use in researckducation, and conservation.

When Your Parent is a Field Biologist

Clark sometimes took his three children, Tom, Curtis,
and Joan, on dragonfly excursions. They learned to
endure the heat, insect bites, sucking mud, and fear of

% getting lost in the wilds.

< when you went out with Dad, you were out the whole

= day. There was no whining and if you did whine and
Based on the number of photos he curated in the collection, wan t to go home ear | y ! ! t ¢
Clarkds favorite damselAfHigsteswas t hbkNdricht tHreadwi Aig was begi nni ng
grandis) with 51 slides. recalls one survey in Florida that did end in haste when

: they encountered a huge freanging Brahma bull. His
for the PA Odonate Database. Each scanned image WSSt her &8s Vi was oPul l 2
h

ad ce
checked and O0cleanedd t o BSB‘QVSnGUQUNmaBKS and ot
blemishes. Finally, the digitized images were shared with o
Odonata Centralhttps://www.odonatacentral.org/#  the kids learned a lot while out with their Dad. Joan

an online repository for photos and data, where they e members how Clark taught her to quickly but gently

will be made publicly a\{allable and searcha_ble under t @t and secure an insect so it could not escape. Tom

user name O6Clark Shiffer 5idigghmfaboutUragonflies when he was just in
first grade. He recall s ho\

Thank-you classroom and was bouncing off the windows trying to

We are grateful to the Shiffer family for sharing their get out. The teacher and kids all freaked out and ran to

fathero6s slides and t hei theahersideioktle roani. t chimiyvealked @ver amdo u | ¢

have done this project without Sally Ray, who caught the dragonfly with my fingers and held it up for

volunteered nearly 45 days scanning, databasing, andall to see. The teacher screamed that it could sting me

touching up slide scans. Our thanks to Odonata Centratith its tail, and | told her it was an abdomen, not a tail,

for working with us to get the photos online where and it could not sting. | then released the dragonfly out

they can be easily accessed. We thank the Wild the open window. The teacher was really mad at me.
Resource Conservation Program for funding three The next day, she held a lesson about dragonflies. She
grants to preserve these data and imag#&ark was had looked up the information about them and told the
instrumental in the development of the Wild Resource class | was right; dragonflies could not sting you and

=7 ) were harmless. 0
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Betsy Leppo

Clark Shiffer at Beaver Dam in Huntingdon County.
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Globally Vulnerable Tiger Beetles of Pennsylvania

by
Pete Woods, Invertebrate Zoologist

PNHP biologists have completed the first year of atwoTiger beetle larvae are just as predatory as the adults,
year study of three of P bubhwtk gdifferennhunéing strategy. dte tarvéovellesitat e
species. The Wild Resources Conservation Program the mouth of its burrow, with its round thoracic shield
funded this study because these three species are fitting exactly into the opening of the burrow and

globally vulnerable and may be declining in Pennsylvan@mnouflaging it. When a small invertebrate walks by, the
These species include the northern barrens tiger beetléarva ambushes it and drags it into the burrow. Two
(Cicindela patruglahe Appalachian tiger beetle dorsal hooks, visible toward the back end of the larva,
(Cicindela ancociscongresigl the cobblestone tiger help anchor the larva in the burrow.

beetle Cicindela marginipejmsfourth vulnerable
species, the ghost tiger beetlElljpsotera lepidaas
once known from Presque Isle, but over the years we |
have come to believe that species is no longer in
Pennsylvania. The goals of this study are to find new [,
populations of these species, to improve our knowledg
about the spatial extent of both old and newly found §
populations, to understand the threats and managemeg
needs of each population, and to-assess the :
conservation status of these species in Pennsylvania.

What the Heck is a Tiger Beetle?

Among Pennsylvaniads man
size category, tiger beetles are perhaps the most
ferocious predator. Their large eyes let them see prey Tiger beetle larva
from far away, and their long legs give them the speed

to run down any prey that cannot fly. There are 16
(possibly 17) species of tiger beetle currently living in
Pennsylvania.

Petg Woods

Documenting a tiger beetle requires a good photo,
which is challenging to take because usually they flush
and fly away if you walk within 10 feet of them. But if
you crawl on your belly, and move very slowly, you can
sometimes get close enough to take a photo. The other
method is to catch one to take a closeup photo.
Sometimes | have been without a net or adequate
camera, and then | try to creep up on the beetle, slap
my broadbrimmed hat over it before it flies, and grab
the beetle with my hands. But if | have a net, my usual
method is run up to it and swing the net over the spot
where it is sitting. If (and this is a big if) my swing is
timed to match the tiger Dbe

PNHP contracted entomologist Ben Coulter to help

with this project. Ben has found more populations of

rare tiger beetles in Pennsylvania than anyone else, and
i — . he discovered our only known extant population of

Looking into the mandibles of this cobblestone tiger beetle helps cobblestone tiger beetle. He is, to the best of my

el e e el e of e roEsind knowledge, the only person who has seen all of

humans, unless you are holding one, and even then they are Pennsyl vani ads extant t1 ger

usually unable to break the skin. Pennsylvania (unless that"iSpecies really is here).

Pete Woods
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Northern Barrens Tiger Beetle

If you see a bright green tiger beetle with white dots, it
is most likely the ubiquitous sspotted tiger beetle.

But if the white marks are longer, or if the green is
mixed with bronzyred undertones, look closer,
because you might be looking at a northern barrens
tiger beetle.

This species lives in barren uplands with sandy soils, a
habitat that can be provided by several types of human

di sturbance. Some of Penns)
species are in old rock quarries, sand pits, and other
unreclaimed surface mines, where a lack of soil

prevents plant growth. One beetle was found on a gas

well pad, although we are not sure if that is a real
population or if it was a stray individual. Other

populations live on rightef-way that cross dry

ridgetops. In West Virginia, this species is known from

Pete Woods

on an island

Ben is experienced at recognizing tiger beetle habitat
and identifying tiger beetles from a distance, and his

beetle netting skills are superior to mine. shale barrens, but in Pennsylvania we have not yet
found any in this habitat.

General Habitat Needs

The tiger beetle hunting strategy relies on distance

vision and fast running, which works better in open

habitats with sparse vegetation. Different species of
tiger beetle have preferences for different types of ope
habitat. A few, such as the ubiquitous-spotted tiger
beetle Cicindela sexguttgatare generalists that can use
a wide range of habitats. Most other species, including

substrate, such as sand, clay, or cobbles. But in

Pennsylvania, many types of barren or sparsely

vegetated habitats are uncommon to rare and only
occur where there is an appropriate disturbance regim
to set back succession. Without the right sort of
disturbance, a site will eventually become overgrown
and will not be able to support tiger beetles. Northern barrens tiger beetle

Ben Coulter

Fire may have once played a role in maintaining habitat
for this beetle, and this species probably became more
common here in the 1800s and early 1900s after the
clearcutting of forests and subsequent soil erosion. As
forests recovered, old surface mines probably became a
more important habitat, and this presents a conundrum
because modern best management practices require the
reclamation of such mines by topping the site with soil
so that it can revegetate. This practice produces many
benefits, but excludes northern barrens tiger beetles
from the site.

Ben Coulter

[/ JA“@ #
Appalachian tiger beetle habitat
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Appalachian Tiger Beetle creeks below dams. It is noteworthy that these are able

This beetle lives on riverside sand deposited by floods!© PErsist, although the quality of these populations has

The sand doesndt have t onohheendgiermineq. %ngt@e%threété%tt}fse beptleg 5 n

loam is acceptable to this species. Unlike the other twdS INVasive plants. One of our known sites had been
beetles discussed here, this one can live on very small’€aVily invaded by Japanese knotwéedi¢pia japonjca

patches of habitat, as long as there are additional ~ SINCe it was last visited, the open sand replaced by a
thicket of weeds, and the beetles were gone. Another

plant that might create problems for Appalachian tiger
beetles is Japanese stiltgraddactostegium viminéum
This plant can grow thickly on open riverbanks and can
spread rapidly. At this point, only one of our sites is
infested with stiltgrass, and we are not sure how the
beetles will fare at that site.

Cobblestone Tiger Beetle

Cobblestone tiger beetles live on large rivers, usually on
: islands. The upstream ends of these islands are scoured

8 by floods carrying ice and other debris, which scrapes
off the vegetation and fine sediments, leaving bare
pebbles and cobbles.

EA e 1N . 't
The white marks on a brown background are very similar to some of ~ There used to be a number of populations of

the common species in t_he_same habitat, but thg irid_escent metallic cobblestone tiger beetle in Pennsylvania, but they have

colors on the legs help distinguish the Appalachian tiger beetle from . .

the others. disappeared over time, probably because of dams that

subdued the natural flood regime, and had not been
PNHPG&6s database cont ai ne deerrsimae 6960 Withauf floosiscofzappmopriate
populations of the Appalachian tiger beetle. We visitedintensity, scouring does not happen, and vegetation
some of these, and surveyed upstream and downstreagnows up making the habitat unusable for the beetles.
of known points, stopping every few miles to search foBecause the beetle has declined across much of its
beetles. We found that these populations extended range, the U.S. Fish and Wildlife Service considered
much farther along the river than we had previously listing it as a threatened species, but in 2019 they
known. decided the declines were not severe enough to
warrant listing.

We also selected and visited a number of new rivers tqm
search for the beetles. In our old zoology paper files, |
found an ambiguous handw
telephone conversation in 1985, suggesting that this
species might have once been found in a particular sta
park. | visited the park, and found an extensive
population throughout and beyond the park. Another
river yielded a previously unknown population. Before
this project, we assumed that only’ 4rder and larger
streams could support this species, but now we have
learned that 3 order streams are also capable of
hosting this beetle.

Pete Woods

The open sand that the beetles rely on is only il - 2

d_epo_Sited when a river floods over its_banks. When a this cobblestone tiger beetle is avoiding overheating by _

river is dammed, the natural flood regime is suppressed o b e Ithl 3 k Itl'nh?'t' g E OTIh'n tin gh th eI long axis
H HRH minimize the direct lignt It absorns. IS species has even longer

and habitabuilding floods happen less often. Several of e ihan the other species discussed here.

our populations (or is it one large population?) are on
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PNHP suspected that warmer winter temperatures, which reduce river ice,

the species was the main scouring agent. However, another predicted
extirpated from effect of climate change in this region is increased
Pennsylvania until winter and spring precipitation, which could lead to
2012, when Ben more flooding events, and which may partially offset the
Coulter found a effect of reduced ice.

population on a river
island. Since then, Ben In a Nutshell

and PNHP staff have o northemn barrens tiger beetle and Appalachian tiger
occas_lonally s_earched beetle, the more we look, the more we find. These
other |§Iands in the species are rare in the state, but for the time being, not
same river system on critically imperiled. For cobblestone tiger beetle, we
their own time, but  yajineated the extent of our one known population, and
this WRCP grant failed to find additional populations. Our work has

Pete Woods

- .-

it " S o,

Fercrgingﬂon top tftJf a 90be?t9hiveS a  Provided an g reinforced the conclusion that this beetle is critically
I r r view . . . . . .
nefghborhaod o opportunityto doa jmperiled in Pennsylvania, and its future here is

much more systematic
survey of the region. When we returned to the 2012
site,_we found that veggtation had grown up over the  ap ot the Author
previous decade, covering much of the formerly o
sparsely vegetated cobblestone habitat, and we were Péte Woods joined
unable to find any cobblestone tiger beetles there. ~ PNHP in 2007 as a
Fortunately, we found a healthy population of the County Inventory
beetles at three adjacent islands. But further surveys ifFcologist working

this river system and others yielded nothing beyond thi@0stly with rare plants,
one island cluster. It is possible that this is the last ~ and gradually spent
remaining population in Pennsylvania, although there &R@re and more time
still many potential sites we have not yet visited, but - Working with insects ?
our surveys have reinforced the conclusion that this  until he transitioned intd ~3%

uncertain.

beetle is critically imperiled in Pennsylvania. his current role as
Invertebrate Zoologist.
One of the greatest threats to this species is from He received his B.S. in

dams, which suppress floods and thus reduce scourind3i0logy from Cornell University, and his M.S. in Wildlife
To some extent, this can be alleviated by releasing and Fisheries Biology from the University of Vermont.

occasional pulses of water to mimic natural floods. The
other major threat to cobblestone tiger beetles is
et

Pete Woods

Bare stones and sparse vegetation, high enough to avoid frequent
flooding, provide good habitat for cobblestone tiger beetles.
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Notes from the Field

Have You Heard? We're Working to Protect

Eared False Foxglove
Rachel Goad, Botanist

Eared false foxglove
(Agalinis auriculaia
an annual plant that
globally vulnerable
and at the northeastern|_
edge of its range in
Pennsylvania.
Historically known
from fewer than 20
locations in our state
only one is known to
remain. Former
populations have
been lost to mining,
development, and
likely other landscap
scale changes. Our

Rachel Goad

Eared false foxglove in flower

Alliance, we collected leaf material to share with a
research collaborator who is investigating the genetics
of our population, and we installed cages to protect a
subset of plants from browsing. We will revisit to find
out if they are effective at excluding the browsing
animals (whose identity is so far unclear). We also
installed game cameras to see if we can observe the
wildlife that might be responsible for the browse. In the
first month of our new game cameras being deployed,
we observed deer, hawks, and a smattering of other
birds frequenting the site.

Thinking Inside the (Nest) Box: Novel Methods

in Eastern Hellbender Research
Natalie Niemeyer, Conservation Information Assistant

Devil dog, snot otter, lasagna lizard, Allegheny alligator,
mud devil, and grampus are just a few of the bizarre
nicknames our Pennsylvania state amphibian has earned
over the years. Despite these ghoulish epithets, the
elusive eastern hellbendeCfyptobranchus alleganiensis

remaining population is threatened by invasive speciesllleganiengis harmless to humans and serves as an

which are annually managed by PNHP, as well as by
ani mal browse. Over ti me

important indicator species in freshwater stream
gcosystems: Ehese tlly aquaticesalamartlers breaten y

plants are browsed after flowering but before they can through their lateral skin folds, which makes them
set seed. For populations of annual species, being abl@articularly sensitive to pollution, excess sediment, and

to successfully set seed is critical to their persistence.

Although PNHP
botanist John
Kunsman has been
annually
monitoring this
species and
conducting
ecological
stewardship to
maintain its habitat
for more than 35
years, this year we
began to intensify
our efforts to
understand these
plants and their
threats. With
support from the
Pennsylvania Plant
Conservation

Réchel Goad

Installation of cages should protect plants
from being browsed and allow them to set
seed.

reduced oxygen levels in the water. Therefore, they
prefer to inhabit cold, clear, fagiowing streams.

Ryan Wagner

Eastern hellbender Cryptobranchus alleganiensis alleganiensjs

Hellbenders have a long lifespan of 25+ years and can
reach a whopping 2% feet in length, making them the
largest salamanders in North America. They tend to
stay in the same place, exhibit low recruitment rates,

































