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Exploring Another Dimension of Biodiversity in Pennsylvania
Conservation Genetics at PNHP
by

Scott Schuette, Botany Program Manager

When people hear the word biodiversity amphibians, reptiles, and a wide variety of
they generally think about all the different invertebrates (https://www.lifegate.com/10
living organisms in a given region, whethernew-speciesdiscovered2022). These

at the local, state, regional, national, or  discoveries harken to the spirit of William
global scale. This can range fromasingle Swai nson when he sai
celled fungus to the iconic redwood trees of naturalists is very apt to surprise
of the Pacific Northwest. Recent estimatesor di nar y
of global biodiversity range widely from 2 desire among field biologists to make the
million to over a trillion species. Other next great discovery.

estimates suggest there are approximately

11 million living species on Earth, of whichWith new discoveries comes new

around 2 million have been studied and estimates for biodiversity. For example, a
described by scientists. Discovery of new review of insect diversity suggests that
species continues across the globe. each insect species possibly hosts an
According to Lifegate, nearly 200 new additional 1215 undescribed species of
species are discovered each year includingnites, fungi, nematodes, protists, and

fungi, plants, birds, mammals, fish, bacteria. Whatos
A B c 5
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While nearly 290,000 plant species are known, a majority of the biodiversity on our planet is found among animals with over
1,300,000 known species, and most are insects.
(http:/Avww.ck12.org/biology/Biodiversity/lesson/BiodiversityBIO/?referrer=featured_content )
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several independent studies using different approache
all arrived at a similar estimate of insect diversity on
Earth of about 6 million

Our zoology
team, working
twiththe e  t i me

of the currently known plant, animal, and fungus specig Pennsylvania
on the planet! If each one of those species harbors 12 5 Game

15 unique micreinvertebrate, fungal, protist, and £ Commission
bacterial species, then the 11 million species on Earth [~ ﬁ (PGC) and

IC

only scratching the surface of the total biodiversity. Th 3 W & Cassandra
brings to mind a quote f g i2rvtlle-o 1 t  str
me, that all our knowledge about the structure of our Butterworth,
Earth is very much like what an old hen would know of =——— = associate
the hundredacre field in a corner of which she is American water shreworex palustrig professor at
scratching. é6 Dar win unde Pet StabedJniversity, \Beaees aré igpvestightiagthed i v €
on the planet was likely much more than even the mostelationships among different subspecies of the
dedicated explorers could discover in a lifetime. American water shrew. As many as ten subspecies of

the American water shrew Sorex palustiichardson
In the 1950s, the discovery of DNA (deoxyribonucleic 1828) have been recognized and described in North
acid), a complex molecule that contains the genetic = America.A series of studies over the last decade
information of an organism, set off a renewed fervor inlumped several of these former subspecies, but few
biological exploration. Scientists now had a new level adpecimens from the portion of the range extending
diversity to explore. They no longer needed to rely on south through the Appalachians were analyzed and
outward facing character traits; they could now there remains a need to clarify the taxonomy of these
compare the molecular variation between organisms southern montane shrew®epending on how these
relative to the physical appearances within a specific future studies shake out, they could result in fewer or
group. Morphology is often influenced by the more recognized water shrew taxén Pennsylvania,
environment, causing individuals of a single species totwo subspecies of the American water shrew exist,
appear very different, and potentially leading to them separated by a nearly 100 km gapurvey work by
being described as two different species. However, = PNHP zoologists in that range gap resulted in water
when the DNA is compared, those apparently differents hr ew capt ur esé buWe ddrfe whi ¢
things are not reflected genetically. It goes the other finishing a project which assessed the morphology of
way too. A highly variable species thathasawideranggennsy |l vani ads water shrews
of continuous morphological expression may actually begreed with genetianalyses conducted by our collaborating

Cha

a complex of multiple species, but the discreet geneticist, Dr. MilleButterworth of Penn State.
differences are in the arrangement of genetic content,
invisible to the human eye. A recent

uptick in
This genetic diversity is extremely important to the genetic analys
conservation of species and all their variations. The fiefdr mammals 1
of conservation genetics is a multidisciplinary applied have resulted|
science that involves the application of evolutionary anih the e
molecular genetics to biodiversity conservation. This rearrangement/$
field has grown in the past 30 years and is now lumping, and |4
considered by the International Union for the splitting of
Conservation of Nature (IUCN) to be a key componentgenera and
in conserving biodiversity, which they view as genetic speciesin
diversity, species diversity, and ecosystem diversity. Pennsylvania,
PNHP also recognizes the importance of genetics in we have a number of recognized mammals whose
understanding the overall biodiversity of Pennsylvania.taxonomy remains uncleafaxonomic investigation of
Over the past 5 years we have undertaken several ~ some North American shrews and voles with disjunct
different types of genetics studies of plants and animals anges coul d have consi der ¢
that were identified as needing these types of extinction risk. One example is the Maryland shrew
investigations. (Sorex fontinakgnsu Merritt 1987), which has been

Richard Poort,, CBY4.0
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suggested as a distinct species, a subspecies, or just d
morph of the common masked shreB@rex cinereu#

itds a distinct speci es,
which likely comes with the complementary high risk of
extincton.| f t he opposite is t
of the masked shrew, ito
secure.The Maryland shrew will continue to be a head
scratcher until genetic work solidifies its taxonomy.

strict

or ph
si der e

Numerous regional turtle status assessments and
conservation plans that PNHP has contributed to have
included an element of genetic analysis. These includg
genetic library building
turtle, wood turtle, spotted turtle, bog turtle, and box
turtle Landscape genetics enables us to examine Project researchers inspect a cave pool, looking for tiny springtails

i . . _ resting on the surface.
metapopulation factors, such as effective population
sizes and levels of migration or inbreeding that can  traditional surveys of caves to collect springtails with
inform our sitelevel conservation efforts. Additionally, collections of water samples emerging from caves and
the genetic mapping of turtle species has contributed springs to screen for trace DNA from cave springtails.

andi

UgeWS

directly to our efforts at combating the illegal tradein Us e of environment al DNA dc
turtles by allowing identification of likely origins of for cave surveys and collection of specimens for expert
confiscated turtles and providing opportunities for identification. Determination of species is done with
repatriation. specially prepared and slideounted specimens that

are examined with a compound light microscope.
Species determinations are further refined with
molecular DNA analysisf specimens. But environmental
DNA can be a very useful screening tool to identify
priorities for cave surveys and to mapecies distributions
at the local watershed level. Results from this study are
pending publication in a peegviewed journal.

PNHP is actively involved with population genetic
investigations of several plant species in partnership
with Bucknell University. Over the past 6 years, we
have been successful in acquiring funds through the
Wild Resource Conservation Program to explore the

the northeast. These samples will be collected and analyzed to
examine the population structure across the range and to inform
conservation efforts.

In 2021 the U.S. Fish and Wildlife Service enlisted Dr.
Aron Katz, a research biologist from the U.S. Army
Corps of Engineers in lllinois with expertise in
Collembola systematics, to develop a research
approach to evaluate the distribution, ecology, and
genetic diversity of the Heller Cave springtail. The
USFWS also engaged the Pennsylvania Natural Herit
Program, the Pennsylvania Game Commission, and th
Pennsylvania Fish and Boat Commission to assist withZsse
project development and surveys of 16 sites in central ‘ 2 Vo
Pennsylvania. Cave springtails are tiny, wingless, inse eSSz = S vAI S S P P

Paul Frederick

like animals and there are many loakke (cryptic) Bucknell University professor Dr. Chris Martine (right) and Cheyenne
speciesDr. Katz developed a study that combined Moore (left) sampling leaf tissue of blue wild indig®éptisia australig.
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population genetic health of 7 different species. Our
first project focused on three species, blue wild indigo
(Baptisia austrgliharbingerof-spring Erigenia bulbgsa
and river oats Chasmanthium latifoljufhese species
are among a long list of taxa for which DNCR has
requested genetic information to include as supporting
evidence for changes to their regulations. The detailed|
analyses of genomic variation led to changes in both t
Sranks and regulatory statuses for harbingéspring
and river oats. In addition, we found that these species
have differing levels of genetic health.
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River oats Chasmanthium latifoliur in floodplain forest along the
Monongahela River.

For harbingerof-spring,
relatively large easter
and western
populations are not
exchanging genetic
material due to
geographic isolation
resulting in low genetig

conservation rank and regulatory status and a
recommendatiorthat it be consideredPennsylvania rare.

Blue wild indigo is another riparian species that grows

diversity between and
within the respective
regions. These
relatively large
populations are also
experiencing higher
rates of inbreeding

Scott Schuette

Harbingerof-spring Erigenia bulbosa

in cobble scour grasslands along the Allegheny River
and its major tributaries, as well as in the bedrock
scour of the Youghiogheny River. The three remaining
populations are genetically distinct from each other
with a very large, highly structured population on the
mainstem of the Allegheny River, a smaller widely
spread out population on the Clarion River, and a very

depression that further reduces the genetic diversity. small population on the Youghiogheny River. All
Although the populations are large, the genetics suggegopulations have slightly lower than expected genetic
that the populations lack enough diversity to withstand diversity coupled with average levels of inbreeding. Our
a potential population crash due to climate change or results suggest that long term management of this
other alterations to the habitats. This information was globally vulnerable species needs to account for the
used to justify recommendations to change the genetically structured nature of large populations when
regulatory status of the species to protect our considering seed sources for eptanting into smaller
populations from further genetic degradation. disjunct populations to avoid swamping out the existing
genetic diversity.
River oats is similar with regards to having large easter
and western populations, but this grass species also h{#
a moderately large central population. While the '
eastern and western populations are genetically isolatg ™
by geography, the central and eastern populations hav[s
some genetic overlap suggesting they exchanged DN Al‘i;
at some point in their past. This helps maintain the ' ‘
genetic diversity within those populations. This specieJss
grows in floodplains and riverbanks where the a’;&m 4
populations number in the several to tens of thousand%: P \ /
B<

\.M

of individuals. The large populations coupled with wind /
pollination has maintained relatively high genetic _{/'
diversity, which helps the species be less vulnerable tos
changing climate conditions. Prior to our study river |
oats was proposed as a Pennsylvania endangered

species, but our results led to a reassessment of the

Cheyenne Moore

population along the Allegheny River.



Wild Heritage News 5

these projects and are just beginning to collect samples
for population genomic analyses to determine the
genetic health of these species. In addition to genetic
health, we are undertaking a different type of genetic
analysis called phylogeography that will help us
understand spatial relationships among these
populations over time on the landscape.

Working with Drs. Chris Martine, Melody Sain, and
Tanisha Williams, we are training students in plant
conservation using natural heritage methodologies in
conjunction with the wet lab techniques in DNA
extraction, purification, sequencing, and analysis. This
holistic approach also involves members of the
Pennsylvania Plant Conservation Alliance to collect
seeds and cuttings from these globally rare plants for
propagation because the ultimate goal is actionable
plant conservation that prevents species from going
extinct.

Cary Paynter, NC Native Plant Society

Scott Schuette

About the Author

Scott has worked with the [}

Clockwise from top left: box huckleberrgaylussacia brachycerp Pennsylvama Natural
white monkshood Aconitum reclinatum) , Canbyds mo unt Heritagespregram for 11
(Paxistimacanbyy , and bog Pdemontud sanbtuatidgd e r yéars as an mventory

botanist and bryologist. He &
currently serves as the {
Natural Heritage Botany

John Kunsman
Scott Schuette

Our current projects with Bucknell University focus on
three globally vulnerable plants, box huckleberry
(Gaylussacia brachyyesdnite monkshood Aconitum P M t
reclinatuin , b o gladdea @oterdnohiem vanbruntiae rogram Manager at

and one globally imperiledpladtCanby 6 s mo L@/ﬁgteg] P n|s_|y|van|a. q
lover (Paxistima canpyThese species are all endemic hignlfﬁ[r)vangémggl%e've
to eastern North America and have disjunct from Southern Nllinois 9y
distributions that suggest populations are genetically

isolated from each other. We are in the first year of University. His projects - ‘
focus on rare plant mventorles climate change impacts

to plant species, and bryophyte inventory and
conservation.

Rachel Goad

Bog Jacobds | adder field team, PNHP botanist Rachel Goad
(foreground), PNHP ecologist Claire Ciafre (lower right), Dr. Tanisha

Williams (mid left), DCNR PPCA coordinator Cheyenne Moore (mid

right), Bucknell undergrad Andy Dorsel.
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Mysteries, Monitoring, and Management for our Rarest Plants

by
Jessica McPherson, Botanist

PNHP botanists are working to improve our
monitoring efforts for Pe
species. For many plant species, there is a surprising
lack of knowledge about basic elements of their life
history and ecology, such as how long the plants usually
live, what pollinates them, what light levels they thrive
at, and their requirements for seed germination. Some %
of these knowledge gaps impede our ability to conserve ! o
these species or even to develop proper monitoring ’
protocols. Our challenge is to design our data
collection to best use the limited time we have during .,
field visits to answer as many of these questions as ,
possible, and adaptively improve our management f
efforts and protocols in response to what we find.
When research already exists, it provides a helpful Running buffalo clover
baseline and reference for our field observations. Running buffalo cloveif (ifolium stoloniferyim a
fascinating species that is discernable in early pioneer
Partnerships are also critical in plant research and in accounts, which mention abundant white clovers
translating field data into conservation action. We oftergrowing where buffalo graze and travel. As the buffalo
work with academic partners (e.g., Bucknell Universitydeclined, it appears the plant did as well; there is a large
on genetic studies. We have partnered with Dr. Peter gap in museum collections between 1910 and 1980. It
Zale at Longwood Gardens to explore the potential of was feared to be extinct in the 1980s, when it was
conservation horticulture to safeguard some of our  listed as Federally Threatened. Because of its federal
most atrisk species through greenhouse propagation, status, a ranggide assessment, a recovery plan, and
living collections, and restoration plantings. Wealso ext ensi ve research exists
work with state agencies, advising on conservation  requirements for disturbance (it likes some, surprise),
needs for populations on their land, which their staff  light levels (partial shade), seed production (often not
implement. The Pennsylvania Plant Conservation good), and germination needs (bare soil). Many more
Alliance plays a role in coordinating these partners in populations have been found since it was first listed and,
alignment with Plant Recovery Plans for each species.in 2021, it was removed from federal protection.

Jessica McPherson

Despite being known for over a century from Ohio and
West Virginia, the species was first founddennsylvania
in 2019. Because we only have six known locations in
the state and it faces ongoing threats from invasive
species, it is listed as Pennsylvania Endangered. Along
with other states where the plant is present, we will
monitor all accessible populations for five years post
delisting. During this time, we hope to gather data on
how light levels and disturbance affect populations to
help guide management. Two sites are managed by the
Bureau of State Parks, and we are partnering with them
o~ to adapt recommended mowing and trimming practices
W utilized in other states to reduce competition for the

= = e SN plants. Successful management must mimic the role
Dr. Peter Zale collectin@axistimacuttings. buffalo once played in reducing competition and aiding
germination.

Rachel Goad
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We have also observed that our populations seem to Pennsylvania and
have very low seed production. Studies show this coordinating a group of |55
species needs insect visitation to physically trigger selfvolunteers to remove @
poIIination however no research has been done on invasive species. This

presence of other flowering plants, insects are not two other sites in central

attracted to the area. However, this is a question Pennsylvania. In floras,}

requiring in depth research; hopefully it will attract the this species is listed as [

interest of a graduate student or researcher! biennial or shortlived 5

perennial. We had 3

Small whorled assumed it was mainly § 3
pogonia [sotria biennial, because man =
medeoloidess other species in the { §
federally regulated, = mustard family have a [ , 3
with a threatened reliable biennial growth spreading rockcress with many

status; while form;they create previous year stems.

Pennsylvania once  rosettes one yearflowerthe next year, and then die. If
had six populations, it were biennial, seed set and germination would be
today only one extremely important to the survival of the populations,

i o extant site is known, because half the plants would die every year.
é with just a few plants. Monitoring would also have to be adapted for plants
@ This species is known with very short lifespans, emphasizing the total number
& to be alonglived of plants and annual germination of new ones over in
§ perennial, with the depth detail on individual plants, as is useful for{ong
Small whorled bogonia in bud twist that it can go lived perennlals. Upon arriving at our site, however,
dormant below botanist Rachel Goad observed that many plants had

ground and reemerge years later. PNHP is working ~ dead stalks from previous yeadsuggesting that many,
with the Pennsylvania Game Commission to steward if not most, do not die after flowering! Dr. Peter Zale

this population by installing cages to protect plants fromf Longwood Gardens also described his experience
wildlife browsing and by removing understory shrubs tabserving the species to live indefinitely in a greenhouse
increase light penetration to the plants. In this case, setting.With this informationwe are recalibrating our

with only a few plants that are loAiyed perennials, it is monitoring to not only include total population counts,
possible to collect detailed data on individual plants to but to track individual plant locations and lifespans for a

detect how they respond to management. The subset of the population. We are also recording light
Smithsonian Environmental Research Center has levels at sublocations within the site, in the hope of
studied this species for decades across its range, detecting whether the species requires management for

building understanding of its biology and ecology. PNHfgher sunlight.
is working with them to procure range wide samples
and facilitate a population genetics study. We are also Spreading globefloweffollius
working with other states to pilot a standardized laxu$ lives in open areas of feng
monitoring protocol for the species. and calcareous palustrine
woodlands. AlthougRennsylvania
Spreading rockcres#\(abis patehss a primarily used to have ~20 sites, today
Appalachian species in the mustard family that lives many populations have been lo
mainly on limestone habitats. In Pennsylvania, many sisl we have access to only twg
have been lost to quarrying and habitat degradation. sites, both in Western Pennsylvania
Most remaining sites are on small fragment natural  Dr. Sara Scanga Utica University [\
areas on steep cliffs; their small size and limestone soitesearched this species for her S
make them particularly vulnerable to invasive species. PhD dissertation and found that gpreading g|0beﬂower
For several years, PNHP staff have been making an it is a longlived perennial, but
annual count of plants at one site in eastern requires medium light levels, and several years of deep

Jessica McPherson
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shade will cause local extinction. This year, we took the scale insect damage, because if plants grow
detaileddata onplant height, vigor, and seed production extremely slowly, losses are more devastating.
at several sublocations within one of our sites. We
found that our ungrazed woodland plants were Botanists have generally ’ - \‘ 'f,fg‘:‘g
uniformly smaller, less wedleveloped, and produced  understood the species to e & { e
much less seed than those located in a grazed field witmave very little sexual A J! )
higher sunlight. We also observed significant deer reproduction, due to very §
browse of leaves and fruiting stems. Our challenge nowmited genetic diversity
is to devise appropriate management based on these thought to be present at
findings. Wi th Scanga6s osksies, tatkaftkiownn
baseline, we know that light levels are likely significantpollinators or pollinator
and the species mdyenefit from selectivieimming of observations, and lack of
surrounding woody vegetation. We also collected wild observation of fruiting
seed to send to Longwood Gardens, where staff will plants. However, one
attempt to propagate and maintain the plant as an ex researcher also suggested
situ living collection. These plants can also be used to that the fruits may drop
restore populationsvherethey have diminished or been within 24 hours of ripening, so it may also be that
extirpated botanists are never at the sites at the right time to see
e the seed production. This year, however, our botanists
were very excited to actually observe a fruit, which
conveniently fell off while they were debating whether
to collect it. It has now been delivered to staff at
Longwood Gardens, who are attempting to germinate
it. Our collaborators at Longwood have also collected
rooted cuttings of this species, and our hope is that
these various sources can become part of arsiéd
collection that will help to safeguard against the serious
decline the species is experiencing from the smative
scale insect.

(72)
QO

Rachel Goad @

r N

Canbyds mountain | ov

Rachel Goad

- ‘ As we gain experience in monitoring, build better
PNHP botanists monitoring a popul dgdtasets ohfindRAdullypdpulations, aad further yevelop
Canbyds mountain | over i partreerstops foreagnseraiignariplancehtatianpour
limestone cliff species. Because it is under threat from eapacity to conserve our most globally rare plant
non-native scale insect, PNHP has stepped up efforts tepecies is greater than ever before.
track how our populations are faring. It is an evergreen,
longlived perennial. Our first attempts to monitor the About the Author
largest of our three populations were challenged by th%essica McPherson has worked
overall size of the population, difficulty of determining 8yith PNHP for over 20 years as a ;
consistent means of countiriigis clonal species, patchiness ecologist and botanist. She
of the plants, and complexity of the rocky cliff habitat. currently works on strétegic
These challenges have frustrated our attempts to planning for botany, emphasizing/s
census the overall size of the population. We are now sitebased planning, habiifn:tcused' »
taking another approach to understand the impact of plant conservation ’building data
the euonymus scale, by establishing permanent plots driven managemer,lt through
where we can track smallescale changes to individual partnerships, and efficient data
plant patches over time. We hope this can reveal morecapture Shé has a particular
about how fast these plants grow, how long individual interest.in understanding how
stems may live, apd how mggh scale insects are affect 9 2antsd |ife histor y nd e
the survival and vigor of mdmdua} plants. The growth rarity, and adaptability to change, and in the ecological
rate of the plants is another surprising basic knowledg

gap, but one that is vital to understanding the impact o nfluence of soil pH and geology.
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Notes from the Field

How to Bee a Good Collaborator
Pete Woods, Inventory Ecologist

For the last three years, Penn State professor Margari
LépezUribe and postdoctoral researcher Nash Turley
have been training Master Gardeners to collect bees
and establish bee monitoring sites across Pennsylvanij
They then transfer the bees to experts at Penn State
and beyond, who authoritatively identify them,
improving our understanding of the distribution and
abundance of Pennsyl vani

This year they were looking to add a few bee collectors
who would focus on collecting bees in high quality R .
natur al habitats. PNHPO s RisypdciRdbubRtRer at € zool ogi sts ar
great match for this need, because our work in
interesting natural communities brings us to places
where rare or under surveyed bee species are likely to
be found. In fact, several years ago, we started to
collect bees opportunistically during our surveys
because interest in native bees and other pollinators
had been steadily growing within the conservation
community. At the time we had no solid plan for how
these bees would be identified by experts, but we
figured, correctly, that there would be an opportunity
to get our specimens identified.

USFWS Midwest Region, CC BY 2.0

surveying for rusty patched bumble bdgofmbus affinis
and other bumble bees, through a grant from the
USFWS and the Great Lakes Restoration Initiative. That
grant only provides support for identification of bumble
bees, but any other bees we collect will be available to
our collaborators at Penn State.

PNHP will also benefit from the data generated by the
Pennsylvania Bee Monitoring Program, because that
data will feed into our ongoing efforts to determine
conservation ranks for bees for the 2025 update to the
Pennsylvania Wildlife Action Plan. Learn more about
the Penn State bee monitoring effort at https://
lopezuribelab.com/paeemonitoring/

New to PA Plant Discovered
Jessica McPherson, Botanist

Botanist Jessica McPherson and her husband were
celebrating their anniversary with a hike in the Laurel
Highlands, when she noticed a sedge with bright reddish
-purple stem bases. She thought it might be a rare
species she was keeping half an eye out for as they
hiked; however, on closer inspection, it didn't quite
K match. In fact, it didn't quite match anything known
Phacelia mining bee on Miami mist from Pennsylvania. Looking in a regional flora, she saw
that it resembled two southern Appalachian species.
One of the many bees that we collected this spring washe conferred with Dr. Rob Naczi at the New York
found on a patch of Miami misPfacelia purghive Botanical Garden and leading expert in the genus in
have tentatively identified it as the Phacelia mining beesastern North Americad who confirmed her suspicion
(Andrena phacel)agvhich has not been reported in ot hat this was a native spe
Pennsylvania since 1947, but we need to have an expeecorded in Pennsylvania! It@arex purpurifefpurple
confirm this identification. This summer we will be sedge), a species that occurs sporadically in rich mesic

Pete Woods



Wild Heritage News 10

sites mostly in Kentucky and Tennessee. According toln 1984, Dr. Dale Schweitzer was tasked with creating

Dr . N @acex putpurifetas not been recorded for the first list of rare moths and butterflies in Eastern
Pennsylvania, but I've long expected it there. Its North America for The Nature Conservancy. Charles
occurrences are quite localized, especially in the Bier, Tony Wilkinson, Tom Smith, and others began

northern portions of its range, and within the last few Ccollecting moths for the Heritage Program at a number

decades, it has been discovered in the vicinity of area%f inDtesSinhthe_mieﬂQS((jstrj]e r?p%cimtle_ns werehidentified
that had been botanized well in the past, e.g., in y Dr. schweitzer and Dr. John Rawlins, moth experts

portions of Adams County, Ohidn those cases, it was in the eastern U.S.
a matter of a Carexobservant botanist happening upon . : . .
the particular speci al p UVEYS _cpnhpuec{ "htr(]ae 1%9?ss\lldvﬁhtthe P”.‘.”?noé Qegsy
- - eppo Initially'as an intérn, and fater as our inverftébrate
: . zoologist. By 1999, there were 155 moth species in the
database list gleaned from museum records and field

surveys.

Betsy began working in earnest on the list of moth
species in Pennsylvania in 2000 with an initial list of over
1,000 potential species from over two dozen sources.
Before we add the names to our database, we must
determine if each is truly a recognized species, and that
it has confirmed specimens that have been collected in
Pennsylvania. Through steady work, small groups of
species were added to the database for several years
with the most impressive jump in 2008 when over 680
species were added.

Jessica McPherson

b & \

Carex purpuriferaplant with eyecatching reddish stem bases

A return trip during working hours found an apparently
healthy population of about 200 plants. Based on our |
observations of this site and discussion with Dr. Naczi,|
the habitat appears to be midslope areas on the dry ]
side of mesic forest (full canopy) in areas with little
herbaceous competition, with an affinity for old
disturbances such as logging traces. Soils were very
rocky with a bit of calcareous influence elevating the p
in the range of 54.5. Heritage botanists will be
keeping an eye out for this species in other southern
influenced Laurel Highlands mesic forests, and we A fourspotted angle moth(Trigrammia quadrinotariddocumented by
encourage others to do the same! PNHP ecologist, Pete Woods. This moth is a specialist on buckeye.

Pete Woods

More biologists were hired who conducted additional
surveys in the past two decades. Pete Woods in
particular has been conducting surveys that target

To help fulfill our goal to be the most trusted, accurate,specialist moths of unique host plants and habitats.

up to date, comprehensive source of natural heritage Development of our moth list has been greatly
information for Pennsylvania, we continue to gather  holstered with contributions from other experts in the
information on species that are new to or poorly field, such as long time PNHP collaborators Steve
known in our state. Insects and other invertebrate Johnson and Paul Dennehy. These collaborations have
species far outnumber the vertebrate species on Earthregited in a big addition of another 660 species to the
Moth species alone outnumber the combined bird,  yatanase in 2021, and 339 more moth species this past
mammal, reptile, amphibian, and fish species in June. This brings the total to 2,053 species. There are

Zt?gr?t?g::/ ania, yet they have received relatively less hundreds more that Betsy Leppo is currently gathering

Pennsylvania Moth List Updates
Kierstin Carlson, Information Manager
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information about that will be added to the list in the  maintain and protect valuable natural communities,

future. ecosystems, and habitats on Game Lands.
Total Moth Species in the PA The PGC and PNHP would like to continue
Biotics Database collaboration in the future by creating additional field
G guides for Game Lands throughout the state.
g Old Growth Field Work
2 Jaci Braund, Ecologist
T% 1000 Pete Woods, Inventory Ecologist
= s PNHP staff have been busy this spring and early
0 summer accomplishing field work for the Old Growth
1985 1990 1995 2000 2005 2010 2015 2020 . .
- Forest project. Over the winter, we updated the Old
Growth Rapid Assessment and field tested the new

methods this spring. The main changes include the
addition of measuring tree DBH within 10 meters at

invertebrate groups such as crayfish, snails, mayflies, each point, visually estimating the cover of coarse

dragonflies, caddisflies, spiders, grasshoppers, bees, a gly errls W'th'n. the same 10 meters, and
more have been added to the list as the Pennsylvania qualitatively assessing the old growth characters on a

: scale instead of a presence/absence cimakk. While
Natural Heritage Program has grown. the new methods take a bit longer to complete, we
New Field Guide Created for Game Commission hope the_addltlonzi_l effort is not too cqmbersome a_md
the data is beneficial to the identification and ranking of

Staff in Northwest Pennsylvania old growth forests in Pennsylvania
Amy Jewitt, PA iMaplnvasives Program Coordinator 9 y '
2 T sw} wviw; VRTEN T u]%?i

As amazing as the diversity of moths is, they are just
one example of the work being done. Other

w5 TIT £

Staff from the Pennsylvania Natural Heritage Program |
(PNHP) recently compiled a publieiyailable digital ;
field guide titled olnva
Nort hwest Regiondé to aid§@
Commission (PGC) staff in conducting invasive specie
surveys. This resource highlights 26 established, ;
emerging, and potential invasive plants and insects for |
PGC staff in northwest Pennsylvania to be aware of. &
The guide explains why each species is a problem as
well as identification tips, loeélike species, and ;
preferred habitat.

Jaci Braund

= : aag W 8
PNHP ecologist Claire Ciafre measuring the DBH of an old growth red oak

Invasive Species Field Guide for PGC's tree in westem Pennsylvania.

Northwest Region ) )
innortwesten Ecology surveys in old growth forests not only include

completing the rapid assessment, but also plant
community plots. Several plots and rapid assessment
transects were completed this spring in known old
growth areas, and within forests that contain
populations of potential old growth indicator animal
species. PNHP ecology staff conducted surveys within

Included in the guide are a plethora of higmality rock houses (cave like features) in the Laurel Highlands
images, videos, online resources, and dynamic and Northern Hardwood Forests of the Poconos to
distribution maps sourced from iMaplnvasives. overlap with the known populations of these wildlife
Together, they serve to facilitate a more robust species. By overlapping the ecology protocols with

knowledge base for PGC staff to help their agency  these wildlife populations, we hope to get a better
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understanding of the old growth status and condition o
their habitats, and how these habitats score on the
rapid assessment weighted rank system. Ultimately thi
data may be helpful when managing nearby forests to
expand habitat for these species.

In addition to
ecology surveys,
PNHP staff are
conducting
invertebrate, avian,
and bryophyte
surveys as part of
the old growth
forest study. Early
this spring, Heritage
biologists started
looking for a variety
of invertebrate
species that are
indicative of old
growth conditions,
using pitfall traps,
Malaise traps, funnel
traps, and hand
collecting. The
traps were deployed in late April and will remain in
place for the remainder of the summer. We are

Pete Woods

These conks, the fruiting bodies of a
polypore fungusin the genusFomitopsis,

are twelve years old. A new layer is added
to the conk each year. Lontjved conks

like this provide stable habitat for beetles
with limited dispersalcapabilities.
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Jaci Braund

Malaise traps were set up in both old growth and nearby younger
forests at two sites this year to survey for invertebrate species that
may rely on old growth forests, such as syrphid flies.

Avian surveys have also been set up in Tionesta Scenic
and Research Natural Area, Ricketts Glen State Park,
and Alan Seeger Natural Area. The surveyors will visit
randomlygenerated points within the old growth areas
and conduct 1@minute listening surveys. We hope to
relocate a bird species of concern that has primarily
been documented in old growth forests and gather
information on other bird species that may rely on
these forests. Unfortunately, the survey methods only
work if the birds are singing and they typically remain
quiet during wet weather, which impacted the spring

sampling in both old growth and nearby younger forest2023 surveys. The avian surveys are being planned again
pling g y young y y agp g

to better understand which species may rely on old
growth. One of our targets is a family of beetles called

for spring 2024.

polypore fungus beetles. These beetles rely on polypoi&e also conducted bryophyte surveys within old

fungi, which grow abundantly in forests with large

growth this spring as a general inventory and also to get

volumes of coarse woody debris. Some of these beetles better understanding of any moss species that may be

are flightless, and their limited mobility restricts them

indicators for old growth forests in the state. PNHP

to older forests that have been stable over long periodstaff and partners will visit more old growth sites and

of time. We are hoping to catch these beetles in pitfall
traps as they walk across the forest floor. Another
target is hover
flies. The larvae
of many species
of hover fly live
in dead wood
or in wet rot
pockets in
stumps and
knotholes. We
are hoping to
catch these f_“e The black polypore fungus beetleEustrophopus
by hand netting nbicolor) is one of our target species

and with Malaise

traps.

Katya Schultz

conduct additional bryophyte and ecology surveys
throughout the summer. In the fall, data will be analyzed
and the methods may be tweaked one last time before
a final version of the rapid assessment can be deployed.

Developing Partnerships for Invasive Species
Management
Brian Daggs, Invasive Plant Ecologist

PNHP, through funding from the Richard King Mellon
Foundation, is building partnerships to monitor and
manage invasive plant species at ten focal sites
distributed throughout Pennsylvania. Each site was
selected for its ecological significance, rare native
species, current and potential partnership
opportunities, and severity of threat from invasive plant






