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Field Learning Experiences for Young Scientists
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the indicator species, giving the students an overall  Jennings Environmental Education Center, our original
appreciation for how decisions can impact the state parks partner, was integral to launching and
environment. Upon reflection, students wrote that they establishing the EYE Con program. State parks provide
woul d, Obe more obser van essentfal resduree ntanagement examnples ONBEYE Con,t ¢
going outside more in nature, and work to preserve  along with facilities for both classroom and field studies.
more plants and ani mal s . ®arkeducation and management staff partner with

R Heritage staff to plan, schedule, andteach the

program. In the past two years, we expanded the
program to include Raccoon Creek and Ohiopyle state
parks. Barbara Wallace, Ohiopyle State Park
Environmental Education Specialist shares how the
experience helps them deepen their educational reach:

0The EYECON camp is a grea
provide loAgerm learning experiences for students.

Usually we only see students for a few hours or at most
one day. EYECON gave us the opportunity to get to know
the students and provide them with a real, longer term
experiment. o

Danielle Forchette

Students practice using Seek to i
Landing as part of an ecological impact simulation. The Seek app is
a free citizen science tool that students downloaded onto their cell
phones.
Experiencing your Environment through Conservation
(EYE Con), a fouday institute for high school students
is a cornerstone learning activity for the Heritage
Program. EYE Con emerged as a strategy to address §
STEM education needs, providing opportunities for
students to have fieltbased learning experiences while
working sideby-side with science professionals. From
day one students are doing real science, honing their §=
skills of observation, inquiry, investigation, and analysi$
Multi-day immersive experiences like EYE Con allow , - . , ,

. . . Ohiopyle State Park educator, Amos Ludwig, and Westminster College
_StUdentS to dive _deeper Into a tOpIC,. dEVE|0p more professor, Helen Boyla#unari guide students through a study of
in-depth connections, and gain confidence to share  stream invertebrates.

JoAnn Albert

what theydve | earned. In 2018, Westminster College became a partner, adding
a higher education experience to EYE Con. Through
EYE CON Westminsterds Early Coll eqge

EXPERIENCING YOUR ENVIRONMENT THROUGH CONSERVATION: A SUMMER SCIENCE

students participating in EYE Con are able to earn two
college credits. According to Helen Boylan Funari,
Director of the Center for the Environment at
Westminster College:

OFor the student s, it was
be able to put a field study into the context of park
management decisions. The Early College program
included an additional academic aspect, allowing the
students to experience both the lab (field) and class
components of a college science course. With the EYE Cc
Early College experience under their belts, these students
wi || be well prepared for

THE EYE
CON EXPERIENCE

EYE Con webpagkttps://eyeconcamp.wordpress.com/
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get a chance to learn about these professions and ask
the facilitators about their career and background.

I n planning each yeards pr
meet to identify a current park resource management
priority that utilizes the expertise of the partners and
lends itself to discussion around the issue of climate
change. In 2019, the resource management focus at
Jennings was their recent prairie expansion project,
which led to an exploration of small mammal
populations, their relation to invasive plant species, and
tick populations. At Ohiopyle, the management practice
of treating hemlock trees for hemlock wooly adelgid led
to a study of the moderating effects of hemlock on

PNHP zoologist Joe Wisgo helps students weigh a wifiteted mouse forest and stream temperature and the relation of

that was live trapped during a survey of small mammal populations at hemlock to terrestrial salamanders
Jennings Environmental Education Center. !

JoAnn Albert

Each partner organization brings a strength of
knowledge, perspectives, and skills that provide
participants with a weltounded experience. Students
see how the instituteds
knowledge through research and utilizing that
knowledge in real time to make resource managementf
decisions; they get a frombw seat to the :
interdependent and cooperative nature of those
working in environmental science fields. Many of the

college but may lack a full awareness of career option
within conservation science. By working directly with
scientists, resource managers, and educators, student;

) T \'9;;

JoAnn Albert

Jennings Center Manager, Wil Taylor, explains the prairie expansion
project, which will create more habitat for the endangered
massasauga rattlesnake.

On the first day of the program, students learn about
the resource management priority and develop
potential research questions related to that priority.
Program facilitators help the students narrow the focus
to what can be accomplished in the time available.
Students are trained in an example protocol and then
work with biologiststo develop the best methods to
investigate their questions. In the remaining days, they
carry out their investigations in the field.

Although students drill down to study a few specific

2
z guestions, we incorporate big picture connections
3 throughout the program. Facilitator led presentations
7)) P . .
e are builtin to provide a broader picture of the
i < ecosystem or related management activities. For
Students work with PNHP zoologist, Ryan Miller, to identify and example, students experienced a massasauga tagging
measure stream salamanders at Ohiopyle State Park. In one 20 demonstration, viewed wildlife caught on a trail camera,

meter transect students collected six species of larval and adult . . .
salamanders. P and examined otter scat to identify what they eat.
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EYE Con Student Voices

We use surveys as one tool to assess student learning
and how well we are meeting program objectives.
Asking participants what experiences they found to be
the most valuable helps us plan and improve future
programs. A sample of 2019 participant responses are
listed below.

0l |l earned so much about g, wh
me a better understanding of what | might do if | go intg. ]
career in biology. §
E
ol plan to talk to more peo¥p o= S <éhang
spread my knowledge. o  phoencaegim aes ety aied by oters vhee ey
are a fun way to gain a broader view of park resources and

OThi s experience has r ealecpsyyempaggge™Rile d me i nto being a
It was a great opportunity to me and it really was After they conclude their field studies, students work in
everything I love. 6 teams to analyze data and draw conclusions that allow

them to make management recommendations to park
ol | earned that sci ent i fstaff. Forther final projectestudertspresent thejru i r e

collection and payi ng c lfiadings ardtrecommméndations td facilitatoest park dtaff,0
and the public. Their presentations often reveal exciting

ol took away knowl edge ocbnndctives ardl idisceveriesinmade duwirfig theninstithtedo me

and an idea of how to maekperiencbi ngs better in the wo

ol |l oved how we went i n

l'y see everyday. o6 j <y HD\”N Dy Meotod
3 3 B eseqee AR CT g
?« (Gorests Qa0 ¢

_‘
D
jo})

Danielle Forchette

]

Students developed posters and presented the results of their
field study to facilitators and park staff.

Throughout this process, the students gain new
knowledge and directly apply it to resource
management issues within the park. Students cited
-l , specific considerations for what makes a good field
, ) study and the importance of careful data collection,

i % AN demonstrating a deeper understanding of field study
“;2,» 3 2 A\ ) \ \ design and protocols. In each of the institutes, students
I A BYE G piea S 20 g reported an increase in confidence in their ability to
increased autonomy over their study. conduct a field study.

JoAnn Albert
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Jennings Environmental Education Center shares what

he considers to be the highlights of EYE Con:

OEYE Con has had a truly | &
management efforts at Jennings. Dynamic partnerships anc
a fresh perspective to our management issues have been
fostered through the planning and facilitation of this valuable
program. The curiosity and energy of the students, the
expertise of the scientists, and the resources of academia
have coalesced to provide a meaningfukomands

experience for the students and innovative approaches to

§ many climate related, resource management issues facing
<  Pennsylvania State Parks. | am proud to have hosted the
; g dinstitute and | ook forward
4300 3 o © AP S
Students investigated the effects of hemlock tree presence on About the Authors
terrestrial forest conditions at Ohiopyle and discussed the potential
local impacts to their study area from climate change. Danielle Forchette has bee

the Education Coordinator
The backbone of EYE Con is building skills, knowledgg, ihe Western :

and habits of mind for the students to conduct their Pennsylvania Conservanc
own field study related to climate change. To equip  gince January 2018. In thig|
students to tackle a topic as large in scale and daunting, panielle focuses on
as climate change, we explore it from the perspective q stéring partnerships with [ ¢
local impacts in their state parks. The Westminster schools and other educato
College course work, including readings, multimedia, to help develop young >

and writing assignments, coﬂs'er§a90ni§szirpvpegtér dent
learning around climate science. By making Obser"aﬁoﬁénnsylvania. =
in their own communities, students were able to

articulate specific, local examples of climate change as

evidence of the global issue.

JoAnn Albert joined PNHP &%
in 2010 and currently serves
as Operations Manager. Sl
enjoys encouraging intereg
in conservation science an
the PNHP program throug
education. When in the
field, her projects focus on
vernal pool communities
andhelping landowners
understancand conserve
them.

Danielle Forchette

/& % >

EYE Con provides an opportunity for students to spend time with peers
and professionals who share their interest in science and passion for
conservation.

Key components of EYE Cahstrengthsbased
collaboration, career exposure, academic rigor, building
a community of learners, local resonance to the global
issue of climate chang@ewill likely continue to guide
future institutes. Wil Taylor, Center Manager at
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From Observation to Conservation Decision -Making

by
Anna Johnson

The Pennsylvania Natural Heritage Program provides determine how well species are doing. Sometimes

the scientific information and expertise to guide species increase in abundance to such a degree that
conservation efforts in Pennsylvania. Our mission they become delisted, and no longer require us to
supports Pennsylvania in carrying out the Conservatiomonitor their populations. Other species show

and Natural Resources Act of 1995, which stéitén startlingly swift declines, and require us to increase our
partii that the Department of Conservation and monitoring and management efforts.

Natur al Re s o ur amrdertake, RAhdIE ) p
and maintain the organization of a thorough and exte
survey of this Commonwealth for the purpose of inve
survey and elucidation of the ecological resources of

(]
Commonwealth, to gather and digest information fro e
sources within and outside this Commonwealth and tg 2§
the results of the survey into a form convenient for 8 3
reference6 Whi l e we often t al de
inventory work of PNHP biologists in these 9

newsletters, in this article we will be focusing on the  while the scarlet tanagerRiranga olivace, left, is considered a Species

lessdi scussed O0form conven iﬁf gtrqtatilst Cotlftsetykaﬂ;jog Ngﬁﬁssﬁcél)la@amir@icetopgf nlmue ferept | o n
abitat, it is not tracked by ecause it remains relatively common in

of our mandated work. Pennsylvania. However, the northern waterthrusRdrkesia noveboracensjs

right, is both an SGCN and tracked by PNHP, because it is considered

Which data do we collect? vulnerable to decline in Pennsylvania as a result of threats to its habitat,

. . . forested wetlands.
Lists of species in our state that are rare and should be

actively tracked and managed are key resources This constant baclndforth work involved in
provided by PNHP. We currently track plants, inventorying and categorizing species leads to a
mammals, birds, fish, reptiles, amphibians, butterflies, sometimesconfusing layer of terms, especially when
moths, dragonflies, damselflies, and a subset of other agencies with differing goals collaborate on
invertebrates, mosses, and lichens. The tracked specie®nservation. For example, a set of birds in

lists which we Pennsylvania are identified as Species of Greatest
publish may seem  Conservation Need (SGCN) by the Pennsylvania Game
definitive and Commission: these are a total of 90 species which are

straightforward, but considered to be already rare or experiencing

they represent the  significant declines, or for which Pennsylvania supports
product of many a substantial portion of their range. PNHP, however,
field and office formally tracks only 66 bird species: these are the
hours from many species we consider most indicative of specialized
experts.Determining  habitats and most imperiled in Pennsylvania. While

which species to many of these species have been assigned a legal status
actively track is an  of Pennsylvaniandangered (PE) or Pennsylvania

iterative process. threatened (PT), we also track species which are not
Our field biologists  considered threatened or endangered but which PNHP
conduct field biologists recognize as rare and more vulnerable to

surveys, work with  decline than most species. The complexity of how
museum collections, species are categorized reflects the reality that there is
consult taxonomic  a lot of uncertainty with regards to the abundance,

The bald eagle Klaliaetus leucocephalul; experts and partner stability, and future trajectory of many of our rare
fpiﬂ.iﬁv”%f’c'ﬁ of a oncEndangered | organizations, and  species. Some of this uncertainty comes from a lack of
recovery that it was delisted by federal then use this data, and some comes from our naturally dynamic and

agencies, although it is still tracked by information to variable ecological systems.
PNHP and as an SGCN.

Steve Gosser
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A form convenient for reference i past, present,
and future

How do we make our data accessible to the general
public and useful for conservation planning projects?
Over the years, our approach to sharing our data
products has evolved. Our County Natural Heritage
Inventories (CHNIs) have long been a PNHP core data
product. These sets of written narratives and maps
describe the discrete locatiofisNatural Heritage

Areas (NHAsJi determined to be critical habitat for
species or natural communities of concern within each
county in Pennsylvania. The spatial information (mapped
areas where rare species or communities occur)
included in CHNIs has become much more precise
since PNHP first started pUb“Shmg them more than 25 PNHP biologists collect information about rare species asdmmunities
years ago. NHA boundaries can now be drawn digitallyin the field. Once this data is entered into our databases, it feeds into
based on hlgh resolution aerial photography and maps conservation planning products such as Natural Heritage Areas.
describing land cover, topography, and stream

Anna Johnson

networks, ensuring that NHA boundaries are While these NHA reports will remain a core

biologically realistic and limited to the habitat essential conservation planning product of PNHP, in the near

to support the target species or communities of future the development of new analysis and reporting
concern. Additionally, field staff use GPS units, and tools will allow updates to occur more continuously
increasingly accurate ones at that, comparedtothe and fl ui dly. As Pennsyl vani

standard tools of map and compass used 20 years agdqER) process moved online, PNHP also shifted its data

sharing to the more dynamic interface of Conservation
Explorer. This online mapping and reporting tool allows
users to screen a project area for potential impacts to
rare species and natural communities, based on PNHP
data. Conservation Explorer also has the capability to
provide users access to more frequently updated NHA
information. Migrating our data from static CHNI print
reports and downloadable PDFs to this more dynamic
digital interface ensures that the conservation data
products that we share publicly better match our most
up-to-date understanding of species distributions and
habitat quality. For example, NHA updates are
currently underway for the southwest regional
counties, many of which have not had a CHNI update

One of the handdrawn maps (left) from a CHNI published in the early published since the_earl_y 1990s, ev_en though field data
1990s, prior to having access to the sophisticated spatial data and has been collected in this area continuously over the

computing tools that PNHP now employs. On the right, a current view of  |gst 25 years. We will not publish new full CNHI
the same area with more precise boundaries indicating Natural Heritage

Areas that support unigue compone rf@gortg fOI‘ 3‘@%‘%%@‘?09@@5 Q'dtsW”LadéicIfﬂ&/fbeNVsdatay .
and revised NHAs to the CNHI map layers in

As PNHP data collection procedures have grown moreConservation Explorer.

precise, our data storage and reporting tools have also

grown more sophisticated. For example, the most PNHP scientists have also been integral to the release
recent CHNI reports provide users with detailed and of a new data product, the Conservation Opportunity
specific information describing each rare species or  Area (COA) tool. This online mapping and reporting
community present at a given site and conservation tool is a window into the 2012025 Pennsylvania
threats specific to each NHA, as well as suggested  Wildlife Action Plan, providing essential, geographically
management approaches to address each individual specific information for SGCN species across the state.
issue and target species or natural community.





















