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Our understanding and appreciation of

connection which persists in modern

fungi in the U.S. is quite different from the South American culture. New Zealand has
rest of the world. Europeans have a deep over 1,500 species listed under their

appreciation of natural history and have
diligently tracked fungi populations over
many generations. Eastern Europe and
Scandinavia have communitide

mushroomhunting events where family

Threat Classification System, 65 of which
are considered to be Threatened.
Countries throughout Europe, Asia, South
America, and Oceania have official and
unofficial checklists and listings consisting

and friends gather to forage for wild edibleof a few hundred species to several

fungi. A wide array of East Asian dishes thousand species, which are being used to
and traditional medicines feature fungi as guide conservation planning. Somg of these
prominent ingredients. Indigenous religionghecklists are coordinated by the -

and cultures of South America are
intimately interwoven with fungi, a

International Union for Conservatign of
Nature and Natural Resources (IUCN)
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Red List, a global inventory and assessment of speciesiumber of described species of fungi in Pennsylvania at
statuses. World leaders for the number of fungus taxa about 7,400. If these 7,400 species only represent a few
on an IUCN Red List are China and Germany at 9,534 percent of the total diversity, Pennsylvania could house
and 8,862 species, respectively. In contrast, the U.S. hastentially hundreds of thousands of species of fungi.
not yet assessed a single species of fungus by IUCN.
Currently there are only two species of federally listed
fungi in the U.S., both of which are lichens, which were
likely able to obtain listings because they are historicall
considered to be more plant than fungus.

This rift between fungi and Americans is deepted,
having origins at least as early as Greek writers. Wordsg
like muck, murk, muggy, and mucous are related to thef
Greek word for fungus. Early American writers
frequently used these words to describe the organisms
and conditions that would ruin their crops, rot their
homes, and kill their family and livestock. The sentime
that fungi were merely agents of disease, decay, and
poisonings created a mycophobic (fungus fearing or  Gibellulasp. parasitizing a spider; collected during the 2017
hating) American culture that persisted for centuries. ~ Charles Horton Peck Foray.

Alex Dogonniuck

As the field of environmental biology developed in the The immense species diversity of this group contributes
U.S., this sentiment remained and over time the groupto its immense ecological diversity. Fungi have long
became shrouded in mystery. To the public, fungi nowbeen known as the detritusonsuming recyclers of the
appear unknown and unknowable. The notion that fundorest, however this is just the tip of the icebergthe

are insurmountably complex and unknown is one of thenushroom of the mycelium so to speak. Fungi play
greatest factors inhibiting their conservation and is in roles as mutualists, pathogens, saprobes, commensalists,
fact quite misguided. Traditionally, the cryptic natures, and even predators in most ecosystems. In our forests
complex genetics, and unigue reproductive patterns ofapproximately 80% of vascular plants make associations
fungi confounded biologists and led to the neglect of thiarough their roots with fungi, creating what is known
group. Today our technology and knowledge have as a mycor ffhunzgau s(;eoadyrchoidz a 6
progressed to the point that these factors are no longer

an issue. Mycologists know a significant amount aboutMycorrhizal
the phylogeny and ecology of fungi and continue to  fungi living in

build on this knowledge. The greatest factor now and around
impeding fungi conservation is a lack of capacity and plant roots aid
funding. in nutrient

sequestration &
After bacteria, fungi are among the most diverse taxa and distribution}
on the planet, alongside insects and protists. Dependirgmongst
on which fungi taxonomist you ask, estimates of globalindividual
fungi diversity range from 1.5 to 10 million in total, and plants,
about 120,000 of these species have been described sometimes
(only 1 to 8% of the total estimates). In contrast, creating
estimates of global flowering plant diversity are aroundnetworks
400,000 and estimates of chordates (mammals, birds, throughout
reptiles, amphibians, fishes, etc.) are around 80,000. Aentire forest
North American fungi protochecklist from 2018 states stands. In this
that there are currently around 50,000 described way fungi act aj
species of fungi in North America, while The banks for Quilted green russulaRussula parvovirescenys
Pennsylvania Biological Survey Mycology and Protist carbon and growing among conifer roots at Ned Smith
Technical Committee (PABS MAP TC) puts the currennutrients Center for Nature.

Jerry Hassinger
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shared by whole Fungi are also extraordinarily costly pests. Chestnut
stands of trees. Some blight, beech bark disease, Dutch elm disease, downy
species commonly mildews, anthracnose, brown spot needle blight, and a
found fruiting under litany of rusts are just a few fungal diseases attacking
trees include the valuable native and agricultural plants and animals in the
brightly colored Northeast. Over millennia fungi have had an incalculable

Russula sppleadly influence on human welfare.
Amanita sppand :
highly sought morels
(Morchella sppMost
species of fungi will
have a preference
A towards coniferous or
5 , deciduous stands, but
Yellow morel Morchellaspp.) occasionally will prefer
to make associations with a single genus of tree. Many
species ofSuillusvill exclusively fruit under hard or soft
pines, while others only prefer to make associations
with larch, balsam fir, and arborvitae in northern bogs.

\.a

Jerry Hassinger

Alex Dogonniuck

Lichens are a complex symbiotic relationship between
up N t.WO speC|_es of f.ur.]gl’ and an algal. partner (.and Aecia of pear rustGymnosporangium sabinagon Callery pear
sometimes a nltrogelh_xmg qyanObaCt?r|umv makmg Up_ (Pyrus calleryana leaf, under 10x hand lens

to four partners in a single lichen!). Lichens are essential

in their roles of recolonizing disturbed habitats, These ecological functions prove that fungi are
stabilizing substrates, forming soils, and indicating air inextricably connected to other groups of organisms.
quality. Conservation of any one group of organisms requires a

holistic understanding of ecosystems and ecology, and
fungi represent the critical connections that have long
been overlooked.

However, interest in fungi conservation is evolving. In
Washington, Oregon, and northern California the U.S.
Forest Service and Bureau of Land Management are
coordinating the Northwest Forest Plan (NWFP) in an
effort to conserve oldgrowth forest habitat for the
federally threatened northern spotted owb(rix
occidentalis caurfindhe management plan includes 234
species of fungi as they are critical components of old
growth forest health and the primary food source for
the small mammals on which the northern spotted owl
feeds.

Alex Dogonniuck

Red bog bolete $uillus paluste) collected underneath eastern larch
(Larix laricing

Despite lack of support from a federal level, fungi
Studies of endophytic and endozoic fungi living within continue to be increasingly known and knowable
plant and animal tissue estimate that on average thereprimarily due to honrgovernment, citizerscience
are six species of fungi per host species. Studiesinthe@r gani zati ons and Oamateur ¢
tropics and neotropics have found ratios as high as  mycology clubs and independent, $etided
200:1(fungi to host) and many of these fungus speciesmycologists produce the bulk data, with professional,
are hostspecific. These fungi are ubiquitous, influencingniversityfunded mycologists and professors
biochemical processes of the host organism on a representing a smaller proportion of data providers.
microscopic scale.
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In February 2018 MAP TC released an executive
summary regarding a proposed endangered species of
fungusWynnea sparassoidtse stalked cauliflower
fungus). To date there are 14 known records of the
species from eight different states: Pennsylvania,
Connecticut, New Jersey, New York, Ohio, West
Virginia, Maryland, and North Carolin&dlynnea
sparassoidegas collected just once in Pennsylvania in
2004 in North Park near Pittsburgh. The specimen from
Pennsylvania was found in a chipmunk hole and was

John Plischke Il

7 PN < likely only discovered because of a flooding event which
Collections laid out for identification at a Western Pennsylvania W_ashed_away the soil and leaves Covermg_ '_t- Sporadlc
Mushroom Club walk distribution, lack of data, and low detectability make

Wynnea sparassoideiagship for fungus species of
Pennsylvania has various mycological organizations concern in the state. It is the objective of MAP TC to
operating and collecting data within its borders. Most o€ollect information on and highlight such species for
these groups are citizebased mycology clubs such as data collectors and DCNR.
Western Pennsylvania Mushroom Club, Central
Pennsylvania Mushroom Club, Eastern Penn Currently DCNR/PNHP and MAP TC are discussing
Mushroomers, Mycological Association of Greater plans for a PNHP training foray in the upcoming
Philadelphia, and Wyoming Valley Mushroom Club.  summer/fall 2019. This training foray will mimic a typical
These clubs hold walks and annual/biannual forays  fungi foray held by local mycology clubs but be
lasting anywhere from a day to a week, devoted to  structured with training and instruction throughout the
discussing, collecting, identifying, and preserving fungiprocess to provide PNHP staff hands experience
The data collected at these forays is uploaded to onlin€ollection, identifying, and preserving fungi. This is one
databases, and submitt ed ofthe first dteps PbllePl chndake tabuild sapatity forg a r i
choice. fungi conservatiaon

The Mycology and Protists Technical Committee (MAPAbout the Author
TC) of The Pennsylvania Biological Survey (PABS) is @lex Dogonniuck startedg
group of professional mycologists and lichenologists  \yorking with PNHP in &
who maintain fungal checklist and distribution August 2018 as an
information in the state and maintain close contact withgcological Information
DCNR to develop a conservation and management plagpecialist after graduati
for fungi in the state. The members of MAP TC are  from SUNY College of
members of local mycology clubs, universities, and  Environmental Science
herbaria and have the expertise to guide fungi and Forestry with a B.S.
conservation in an effective direction. in Environmental Biolog

When not doing PNDI h¢
has been preparing fung
survey and collection
protocols and materials
for PNHP staff. He hope
to continue his career in
mycology through research on mycorrhizal ecology,
evolution, and genetics.

John Plischke Il
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Wynnea sparassoidegollected in Pennsylvania in 2004
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The Big Decline 0 Insects, Invertebrates, and our Piece of the Puzzle

by
Pete Woods

Last November the New York Times published a story In Pennsylvania and at PNHP specifically, we have not
called 0The I nsect Apoc a trigdgosteasiresgrossenseet nuimbenshandadcumzmt o u ¢
the issue of insect decl amoeesll dedinetlrhoar work) e are trying to better e n t
study that featured prominently in that article found  understand the distribution of a species, the habitats

that the biomass of all flying insects in Germany had where they occur, and sometimes population sizes for
decreased by about 80% in the last 30 years. In Januaspecific plants and animals. We would ideally like to

a paper in the journal Biological Conservation titted  know how many populations there are in the state, how
OWor |l dwi de decl ine of t heangindividuae drearueaca popufation, ¢he threats too f
its driversd concl uded t bashpoptlatioh, amd how musheeach popufatoc is e s
worldwide are threatened with extinction. The main  increasing or decreasing. For a small number of species
causes of this pattern are thought to be habitat loss, we come close to that goal, but for most, we are very
pollution, invasive species, and climate change. far from it.

Has there been a similar pattern of insect decline in  In general, though not
Pennsylvania as well? A regional pattern of general in all cases, we have
decline has been suspected, but there are surprisingly relatively good data
few data to test this hypothesis. While there are a about our 767 species
staggering number of insect specimens from of vertebrates and
Pennsylvania from various time periods, they have 2,887 species of
generally not been collected systematically enough to vascular plants. By
draw conclusions about trends. comparison, our more
; : 2 than 10,000 species off
invertebrates are, on
average, much less
studied. With some
exceptions]| 7 .
know how many Regal fritillary Speyeria idali
populations there are,
how many individuals there are, or the population
trend. One of those exceptions is the regal fritillary
(Speyeria ida)jea federally protected butterfly with one
population in Pennsylvania that is the subject of
intensive research at Fort Indiantown Gap.

David Yeany

Jack Ray

b 2 A WKZ S g Another
Staff from PNHP and the Carnegie Museum of Natural History setting exception is
a malaise trap, which continuously captures flying insects. This is the f hwat
type of trap used in the German study to monitor insect biomass. resnwater
mussels, one of
The way to test a hypothesis like this is to compare | the most
data about todayds insect: othrdatened d at a &
insect biomass. To make the data comparable, both s % groups of
of data have to be collected with the same protocol ang < species iNorth
with the same kind of equipment. And of course, Fy 2 America Because
equipment has changed over the years. However, the E i8S oot - = of their
German study worked because malaise trap samples Eastern pearishell occurs in small, acidic sensitivity to
. . . coldwater streams in the Atlantic slope. .
were collected with a consistent protocol at many sites yany streams in its historic range in water quality,

and the contents of each trap were always weighed.  Pennsylvania were polluted by discharges they have been
from coal mines. studied thoroughly
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conservation targets), undertake surveys to determine
where those species are, and work to understand their
conservation needs. Although 998 invertebrates have
conservation ranks, 1,567 species on our state list do
not, and perhaps 10,000 other invertebrates are not on
our list.

Pollinators are a good example of a broad group of
insects that are currently a focus of our efforts. This
year PNHP is working on status assessments for the
frosted elfin Callophrys iruand the Appalachian

grizzled skipperRyrgus wyanglot his study was funded
by the Pennsylvania Department of Agriculture because

Ben Coulter

b. W Ot T T o bt : ; ; .
h airynecked tiger beetle icindela hirtiollis) is kwn rm t helps fqu|I_I the r(_asearch need_s laid out in the

-Fl;rgsque Isle, and nowhere else in Pennsylvania. It requires deep, Pennsylvanla Pollinator Protection Plan. BOt_h of these
loose sand, which is available in very few places in the butterflies are globally rare, and Pennsylvania may have
commonwealth. only a single population of each species remaining. We
over the past several decades, so we now have an  will be surveying the known populations, searching
understanding of the conservation status of most of oupotential habitat in the vicinity of historic records and

69 species. We are also moderately confident that we existing populations, and working with land managers to
have only two populations of cobblestone tiger beetlesimprove habitat quality.

(Cicindela marginglisnly one population ofiairynecked
tiger beetles C. hirticollisand no populations of the
ghost tiger beetle@. lepida

Still, our work does contribute to a fuller understanding
of our insect fauna and as we look toward the future,
we hope to continue expanding the taxonomic breadth
of our work to include new groups of invertebrates.
This work typically moves forward by identifying which
species within a group occur in Pennsylvania, from bot
museum specimens and field work. Then we develop
conservation ranks (identifying which species are

Betsy Leppo

Frosted elfin Callophrys irug

Project Wingspan is a regional effort to create habitat

for monarchs Danaus plexippuand other pollinators

by collecting seed of important pollinator plants,

growing plants from the seed, and distributing the plants

to land managers who will create and maintain

pollinator habitats. This project is funded by the

National Fish and Wildlife Foundation. PNHP is acting

to coordinate Pennsyl vani aft
state coordinator is hired.

Pete Woods

PNHP is only aware of three sites in Pennsylvania that support the PNHP is Working onh a multiyear project to document

black-banded orange moth Epelis truncatarig. Caterpillars of this .
day-flying moth eat leatherleaf Chamaedaphne calyculaty so the the effect of prescrlbed burns on scrub oak

moth is only found in bogs. This is one of many species that deserve  cOmmunities. We are sampling moths in areas before
a conservation status assessment. they are burned, and again after the areas have
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recovered from burning. This project is funded by the
Bureau of Forestry, and is being carried out on state
forest land.

PNHP&6s regular, ongoing
surveys for butterflies, moths, dragonflies, tiger beetles
and various other invertebrates. This work is critical for|
understanding the distribution and status of these

species, but we also need other opportunities to do
focused research on the conservation needs of species

Pete Woods

In order to include new invertebrate groups in our
work. we need to cultivate expertise within PNHP This caddisfly was first described in 1978 from specimens collected

! . . ] at Carnegie Museumds Powdermill Natu
collaborate broadly across agencies and institutions, angottied sedge Neophylax wiggingihas since been collected in a
build re|ationships with taxonomic experts_ The sheer few other states, but it is cons_idered _glol_)ally vulnerable. PNHP
number of insects and invertebrates is overwhelming, P°92" targeted surveys for this species in 2018.
the amount of knowledge and expertise needed to functioned to some degree as a responsible agency but
work with them is daunting, and the capacity that we no enabling legislation has conveyed the responsibility
have only allows us to address a limited number of  as was done for plants and other animal groups in the
groups. The 2015 State Wildlife Action Plan (SWAP) state. While work continues around the world to
includes 450 invertebrates that represent almost 70% afocument insect declines, we will continue our efforts
all the animals listed in the plan. This recognition is anin Pennsylvania to build taxonomic expertise and make
important first step, however we are years away from progress in contributing data to help answer questions
making significant progress in understanding the about diversity and distribution of our native
distribution of many of these species. invertebrates.

The Pennsylvania Fish and Boat Commission, one of thbout the Author
four PNHP partners and 0p& wWds Al it nimmit-tabedtes ity | d | |
agencies administering the SWAP, is responsible for the i ad for the Bt o & vy
conservation of aquatic invertebrates, but terrestrial
invertebrates have no official agency jurisdiction. A ste
that would help turn attention to this group would be
granting an agency the official responsibility to protect

and conserve terrestrial invertebrates. DCNR has

Pennsylvania ,
Riatural Heritage [z
Programasan |
inventory
ecologist for 10
years, conducting
field surveys for g
wide variety of
plants and
animals.His :
current work o
focuses mainly on invertebrates. Pete received his BS in
ecology from Cornell University and his MS in wildlife
and fisheries biology from the University of Vermont.

Pete Woods

PNHP used to track whitéaced meadowhawk $ympetrum

obtrusum) as a rare species of dragonfly, but as we gathered data

over the years, it gradually became clear that the species was

more common than we had first believed. The conservation status

was updated to OApparently Secured6 in 2015.
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Notes from the Field

Plant Recovery Plans
Steve Grund

PNHP botanists
recently
produced a
series of Plant
Recovery Plans
for DCNR
under a Wild
Resource
Conservation
Fund grant. The
project focused
on plant specieg
of global
conservation
concern. Faced
with a long list
of rare species |
under their
jurisdiction,
DCNR must determine how to use limited resources
to take the most effective actions to protect plant
biodiversity.

Cary I5é1ynter, NC Native Plant Society

White monkshood Aconitum reclinatum)

We produced recovery plans for five species; white
monkshood Aconitum reclinatyim
(Malaxis bayarfli, Mar g u-elubmasse 6 s

(Paxistimacanpyj and

vanbruntiag@ The recovery plan documents summarize |
the status of each species both globally and within

BT

John Kunsman

Bo g J dadderiPdlemonium vanbruntiae)

Bayardos
bo
(Lycopodiella marguerijeae Can b y éover mo u ,
Haolder Pblanwoniumd s

Pennsylvania. Conservation issues are discussed and
actions recommended. The recommended action
section is summarized in a conservation matrix
indicating the action, the timeframe, the outcomes
desired, and ways to measure those outcomes.
Conservation actions vary based on what our research
indicated was needed for each species and may include
pollination studies, developing landowner relationships,
or invasive species management.

The synthesis of critical conservation information into
Plant Recovery Plans will help DCNR and its partners
to efficiently prioritize actions that will best assure the
continued viability of globally rare species within
Pennsylvania.

Multiple Visits Help Generate Comprehensive

Survey Information
Rocky Gleason

Once we survey a site, do we really need to go back?
A single site survey is like the old parable of several
blind people describing an elephant; each one identifies
the part of the animal they are touching, and none of
them completely comprehend the whole animal.

Swamp,

Tony Davis at Smithos

Smithds Swamp is a smal.l
swamp forest in Pinchot State Forest in Pike County.
This habitat was visited by PNHP Ecologist Tony Davis
in September of 1989 as part of one of the earliest
County Natural Heritage Inventories. Tony

documented the presence of rough cottarass
(Eriophorum tenelljiand other characteristic bog

species within the sphagnum moss lawn surrounding the
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central deepwvater  Since the RhoaeBarr survey was in very early season,
pool. The specimen and Tony Davisf®s survey was
identification was different species of cottograss would have been most
verified by PNHP obvious at those widely separated times. A return visit
Botanist John in July of 2009 confirmed the presence of rough cotton
Kunsman, and the  grass, and a return visit in June of 2017 confirmed the
voucher specimen  presence of slender cottoegrass. This example helps to

remains in the illustrate the point that a single site survey typically

PNHP collection. cannot capture the complete ecological information of
any location. Return visits, at different times of the year,

Later, in May of and by an array of biological specialists is heeded to

1993, Camille Barr  more fully document the various components of the
and Ann Rhoads (of habitat. Unfortunately, with over 3,500 Natural

%theUniversityof Heritage Areas delineated i
& Pennsylvaniaand  visit and study any given site thoroughly. However, for
> Morris Arboretum some of the more exceptione
é respectively), we often make the extra effort to document it more
Slender cottongrass Eriophorum gracilg followed lﬂp on . |nte_n5|vely.
Tonyds finding to
research this very southern occurrence of rough Floodplain and Seep Wetlands
cotton-grass. The cottorgrass specimens they Ephraim Zimmerman

collected resembled rough cottegrass, but upon Since 1999, PNHP has worked to obtain quantitative,

closer examination turned out to be a closely related ), qqjine plant community data to identify and define
species, slender cottograss Eriophorum gragilas wetland plant communities found in Pennsylvania. EPA
determined by Botanist Emie Schuyler of the Academyy etjand Program Development Grant funds have been

of III\IaturaI Sciehnces in Philadelphia. T}Te sp”ecimens ¢ instrumental in broadening our understanding of plant
collected by Rhoads and Barr are in the collections of ¢y nities associated with peatlands, headwater

the Academy of Natural Sciencgsd Morris Arboretum.  inarian ecosystems, and the floodplains of large rivers

in the Susquehanna and Ohio river basins. This year,
PNHP ecologists will use funding from an EPA Wetland
Program Development Grant to visit floodplain and
seep communities and characterize the quality of
wetland communities that represent undsampled

areas of the state, particularly floodplain wetlands of the
Genesee, Potomac, Lower Delaware, and Lake Erie
watersheds and nenalcareous seep wetlands. Our
floodplain surveys this year will be focused on the
Potomac tributaries in Bedford, Fulton, Franklin, and

TN y While both of these

&3 ‘L D7) cotton-grasses have
I\ ' multiple long
drooping florets,
slender cottongrass
typically has dark
bracts subtending
the inflorescence
and an uppermost
stem leaf that is
shorter than its leaf
sheath. These two
species of cotton
grass have much
different blooming
periods as well, with
. | © slender cottongrass
Rough cottorgrass Eriophorum tenellun) typically blooming in

springto-early

summer, and rough cottograss blooming in mitb-
late summer. Both of these species of cotigrass are
considered Endangered in Pennsylvania due to the ver
limited number of occurrences of each in the state.

Rocky Gleason

Jaci Braund

N & L
Sugar maple floodplain terrace, Sideling Hill Creek, Fulton County
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currently absent from the Pennsylvania community
classification all together.

The current National Wetland Inventory (NWI) maps

are too generic to accurately assess the quantity and

guality of Pennsylvaniads ¢

By classifying the full rar

wetlands (i.e., to the plant community level) and linking

it to the NWI and other classification systems, such as

the Hydrogeomorphic (HGM) wetland classification, we

will greatly improve the accuracy and outcomes for

wetland restoration in the state. Likewise, by assessing

the floodplain communities of the underrepresented

Rockface seep, Cedar Creek, Tioga County watersheds, we will be able to provide a statewide
classification of these important communities that can

Adams counties. Wedl |l b e be used foriamumbes of acBvities cludirgtrelstaratiahs |

Tioga and Fayette counties and the Allegheny National

Forest area. A POND Full of Vernal Pool Data
Molly Moore

We will visit floodplain and seep wetlands identified — y/ern4) pools have been of interest to the Pennsylvania
from aer_lal imagery and eX|st|ng_data and characterizen 4, ral Heritage Program (PNHP) for decades. These
them using standard natural heritage methodology for ephemeral wetland ecosystems provide unique habitat

sampli_ng plant communit_ies. Field assessment inclu_deﬁ1 t supports several rare plant and animal species
collecting necessary environmental data such as soil aWi?hin Pennsylvania, making them an important focus

grourjdwgter characteristics as well as obtaining detaileg,  merous PNHP projects. In the past, vernal pool
species lists for each floodplain wetland. data have been stored across these various projects,
making it impossible to access a comprehensive and
current dataset of vernal pool data. After years of
working to inventory, update, conserve, and restore
vernal pools, it became clear that PNHP needed a
better way to capture and store vernal pool data
collected by the Heritage Program and its partners.

Ephraim Zimmerman

Introducing the Pool

Observation
Networked
g Database (POND),
3 PNHPO3ds new,
- centralized
S geodatabase for
Floodplain meadow, Sideling Hill Creek, Fulton County vernal pool data.
For both floodplain wetlands and seeps, there is a nee®ver the course of the last year, Heritage staff have
to provide information so that impacts to these worked to develop POND to improve the collection
important aquatic resources may be avoided and if  and storage of vernal pool data within Pennsylvania.
necessary, mitigated. Critical gaps exist in our POND allows for prograrrwide access to a centralized

knowledge of these systems that may impede the database where positive and negative vernal pool survey
success of state agencies tasked with their protection data can be stored for simultaneous use by Heritage

and management. The composition and condition of  biologists, ecologists, and data managers. Because
floodplain wetlands in the Potomac, Genesee, Lower POND is hosted on a cloud server, staff can view or
Delaware River, and Lake Erie basins are poorly knowadit data on any desktop or laptop computer that has
and noncalcareous seepage wetland associations are access to the internet. Paired with mobile technology












