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WHAT IS A FIELD STATION?

o Any establishment that calls itself a field station and
supports scientists conducting research on or near its
premises (Struminger et al, 2018).

o Missions also typically include education and public
engagement
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sustainability, and transparency.  __
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Importance of Field Stations

Biological Field Stations: Research
Legacies and Sites for Serendipity

Biofogical field stations are disrributed  thronghowt North  America,  capruring much  of the ecological variabifity  presemt at the continemtal  scale amd
encompassing  many  unigne  habitats.  In addition 1o their role in supporting  research and education, field stations  offer legacies of dota, specimens,
and accumidated  knowledge.  Such legacies often provide the only framework for docimenting  ond widersianding  the nature and pace of ecosysten,
regional, and global changes in envirommental  condittons;  ecological processes; and biodiversity,  Beconse of these legacies and becmuse they serve
gathering  places for a rich diversiv of highly creative and motivated  scientists, siudents,  ond citizens, biological field stations  are frequently  where
serendipitons  scientific  discoveries take place. The inclusion of biofogical field stations in emvirommemial  observatories  and research networks  ensures
that these places will comtimee 1o foster fiture  serendipitons  sciemiific  discoveries.

Keywords:  biological field stations. long-ferm  research, research legocies, serendipity, socially relevamt research

WILLLAME. MICHENER, KEITH L. BILDSTEIN, ARTHUR MckKEE, ROBERT R. PARMENTER, WILLIAM W. HARGROVE,
DEEDRA McCLEARN, AND MARK STROMBERG
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Save Earth's global observatories The Organization of Biological Field Stations at Fifty
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Biological Field Stations: A Global
Infrastructure for Research,
Education, and Public Engagement

LAURA TYDECKS, VANESSA BREMERICH, ILONA JENTSCHKE, GENE E. LIKENS, AND KLEMENT TOCKNER

Beological field stations (BFS) comutitute a global network for long-term environmental monitoring and research, education, and public
information. On the basis of @ comprehensive inventory, we identified 1268 contemporary BFS, Located in 120 countries. BFS occur in all biosmes
and cover terrestrial, freshwater, and marine systems, with the majority sitwated in protected areas. We emphasize the pivotal role that BFS
constitute as a stritegic imfrastructire of global relevance for emvironmental research and momitoring and discuss their future development.

Keywords: global change, biodiversity, envirommental research, nature conservation, sustainability
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Climate Research at FSMLs

JOURMNAL ARTICLE

The Activities and Importance of International Field

Stations

Richard L. Wyman, Eugene Wallensky, Mark Baine

BioScience, Volume 59, Issue 7, July 2009, Pages 584-592,
https://doi.org/10.1525/bi0.2009.59.7.9
Published: 01 July 2009

Usnglch Context and Data Exploration to
Improve Engagement with Climate Data and Data

Literacy: Bringing a Field Station into the College
Classroom

1 January 2016

Amy L. Eliwein, Laurel M. Hartley, Sam Donovan & lan Billick ~ - ~ -

AL 00 A TS Ul R o0 S R ok The University of Kansas Field Station: A

66 Cite this article @ https://doi.org/10.5408/13-034 ) o i vy Platform for Studying Ecological alld
Hydrological Aspects of Climate Change

‘:"%::‘ Field Stations for a Future Climate =

- ‘: ,’11_";:. Architectures of Environmental Care
_:"‘"”: g_fé By Daniel Jacobs, Brittany Utting
| 1st Edl;non |

Routledge



Climate Research at LTERs

JOURNAL ARTICLE JOURNAL ARTICLE

Past, Present, and Future Roles of Long-Term Responses of Coastal Ecosystems to Climate Change:
Experiments in the LTER Network Insights from Long-Term Ecological Research @

Alan K. Knapp, Melinda D. Smith, Sarah E. Hobbie, Scott L. Collins, Timothy J. Fahey,
Gretchen J. A. Hansen, Douglas A. Landis, Kimberly J. La Pierre, Jerry M. Melillo,
Timothy R, Seastedt .., Show more

Daniel C Reed &, Russell J Schmitt, Adrian B Burd &, Deron E Burkepile,

John S Kominoski &%, Karen J McGlathery &=, Robert J Miller, James T Morris 2=,
Julie C Zinnert &

BioScience, Volume 62, Issue 4, April 2012, Pages 377~389,
https://doi.org/10.1525/bi0.2012.62.4.9

Published: 01 April 2012

BioScience, Volume 72, Issue 9, September 2022, Pages 871-888,
https://doi.org/10.1093/biosci/biac006
Published: 16 August 2022

JOURNAL ARTICLE

Cross-Site Comparisons of Dryland Ecosystem JOURNAL ARTICLE

Response to Climate Change in the US Long-Term Climate Change and Long-Term Ecological Research
Ecological Research Network 3 -

Amy R Hudson @, Debra P C Peters, John M Blair, Daniel L Childers, Peter T Doran,
Kerrie Geil, Michael Gooseff, Katherine L Gross, Nick M Haddad, Melissa A Pastore ... Show Scott L CD"iI'IS
more

BioScience, Volume 72, Issue 9, September 2022, Pages 889-907, BioScience, Volume 72, Issue 9, September 2022, Pa ge 803,
https://doi.org/10.1093/biosci/biac076
Published: 29 August 2022



O B FS P rog ra m S https://obfs.org/join-obfs/

* List-serv
e Station Exchange Program

* International Groupings
* Congressional Visit Days
* Mini-grants
* Awards/Recognition

 https://www.obfs.org/join-obfs/listserv/

° Annual Conference * https://obfs.org/join-obfs/

* https://www.obfs.org/field-stations/station-

exchange/

* https://www.obfs.org/field-stations/art/

e https://obfs.org/membership-committee/
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WOMEN OF
THE WILD

eDITED BY VICTORIA M. MCDERMOTT,
JENNIFER M. GEE, AND AMY R. MAY

Introduction to Field Stations and Marine Laboratories by Victoria McDermott, Jennifer Gee, and Amy R. May
Part I: Setting the Stage of FSMLs

Chapter 1: Defining the Role and Value of FSMLs by Victoria McDermott, Jennifer Gee, and Amy R. May
Chapter 2: The Isthmus by Sylvia Torti

Part II: Experiences in the Field

Chapter 3: “Brush your hair, apply for every grant you can, get laid as often as possible”: Women’s Muted
Experiences Conducting Scientific Research in the Tropics by Victoria McDermott

Chapter 4: Make the Approach and Get the Data: Challenges, Teamwork, and Cultures of Support for Women Who
Are Scientists and Parents at Field Stations and Marine Labs by Diane Debinski

Chapter 5: Experiences of a Female Leader at Field Stations and Marine Labs by Sarah D. Oktay

Chapter 6: From the Standpoint of Women FSML Directors: Communication, Leadership, and the Impact of Gender
Norms by Victoria McDermott and Amy R. May

Chapter 7: Identifying Factors that Contribute to Positive and Negative Student Experiences at Field-Based
Institutions by Danielle M. Becker, Jessica E. Griffin, and Cassandra M. L. Miller

Chapter 8: The Gift Relationship: How Mentoring Results in Success for Women in Field Station Leadership Roles
by Sarah D. Oktay and Brian D. Kloeppel

Chapter 9: Are Field Stations and Nature Centers Gendered Work Spaces? by Lara D. Roketenetz and Gary M.
Holliday

Chapter 10: Women’s Perspective on Building International Community-Field Station Partnerships by Rhonda
Struminger, Gabriela Maria Vazquez Adame, and Yamila Hussein-Shannan

Chapter 11: A Long (Community) Engagement: From Journalism to Field Stations by Lisa Busch
Part III: Recommendations for FSMLs

Chapter 12: Recommendations for Developing More Diverse, Equitable, Accessible, and Inclusive FSMLs by Amy
R. May, Victoria McDermott, and Jennifer Gee

© 2022



Integrative

¢»Comparative Biology

Volume 63 Number 1 July 2023
CHdennic oup.comiich

S ENVISIONING A DIVERSE, INCLUSIVE & SAFE FUTURE FOR FIELD
BIOLODGY

Beyond A Vision for The Future: Tangible Steps To Engage Diversa
Participants in Inclusive Field Experiences @
Robin M Verbls and others

= amd Comparedive B

Critically Assessing Undergraduate Field Experiences:
Understanding Conceptualizations and Opportunities for Building

Inclusive Programs @
Mia Morales and Damyl feanad

nd Camparsdive Bl e &3, Bssue 1, July 27033, Papes B8-TE

ADSIract v

Fieldwork and LGBT(+ Identities: Queering the Outdoors @

Maryam Kamran and Kelsey lennings

e &3, Bssue L, July 2033, Papes T3-B5

Centering Transgender and Gender Mon -Conforming Experience,
Access, & Safety in Ecological Fieldwork @
Srayle B Maisuda

e 63, Bssue L, July 2023, Pages BE-9

Equipment Repositories for Accessibility: A Model for Improving
Access in Field 5cence @
Amy-Charioms Dewits

e 3, Bssue L, July 2033, Pages %2- 107,

ATt v

https://academic.oup.com/icb/issue/63/1

EDITOWR'S CHINCE
Remaining safe conducting Field work While Black (FWEB), and Tips
for Pls, Universities, and Employers of Black Individuals @

Alax Trowtman

ol 83, kusue L, July D023, Fages 108-113,

Deficits in Accessibility across Field Research Stations for Scientists
with Disabilities andfor Chronic Iliness, and Proposed Solutions @
Elizabath N Rudzki and Kewin

53, kssue L, July 7023, Fages 104- 137,

Enowing Your Field Community: Elevating the Human Dimension in

Ecological Research and Teaching @
an Boweser and Carman B Cid

Wodiamar 63, knsue 1, July 1003, Pages 138135,

IDEA+ and OBFS: Using Transdisciplinary Strategies to Create More
Inclusive Spaces @
Yicoria MoDermatt and oibers

AISITRCT W Wi artiche

Best Practices to Promote Field Science Safety @

B risnen Yarm

¥ and othirs

Wi 83, Bisue L, July 2023, Pages 145-181,




The University of Akron Field Station at Bath Nature
Preserve is a living laboratory for the advancement of
knowledge through ecological research, education, and
stewardship of the natural world.

* Provide a center for long-term environmental research
emphasizing habitat restoration and ecology

* Interact with the local community in promoting
environmental awareness

* Support the education programs of primarily urban
universities and local schools (K-12)

https://www.facebook.com/
UAFieldStation

https://www.instagram.com/
uakron_fieldstation/




Bath

Nature

Preserve



——
-

fio
m
=

.
ar

e

iner

Ste




) ‘M-'F-l

(A '
NP\\\‘ J\\‘“ ! ‘“ '{,’[}”\.&N !h \“4'1-4&\\‘!'. 7»“%
\ ‘ L u & B
i ‘;}:‘ ,

Panzner Wetlands Wildlife Preserve



Environmental @ Environmental
Education Ethics

Wetland
Ecology

Undergraduate

Education |
Restoration

Ecology

Field Ecology

Entomology




DRAGONFLIES AND
DAMSELFLIES OF ¢
NORTHEASTERN OHIO |

BIOL:495/695:614 | T/TH 12:00-4:30pm
Summer Session 1] 5 week |

June 10-July 14

——

DR. RANDY MITCHELL & JUDY SEMROC




FIELD COURSES TO MAINE(‘23/’25)
AND VIRGINIA(‘24)




Research

Gocgle Scholar
Articles

Ary tive
Sece 2924
Since 2023
Sece 2020
Camtom range

Sont by eelwvanis

500 by date

Aoy By

Raviow articien

Inchodio patects
v Inchote clution

& Conate sert

“Dath AMUTe Presane” n

Detormning Emaronmental Changes Using Tene Lapse Pholography
£ Lomantury - 2021 - idesunchangs walkion ede
TIeoughout 1 resaatth. Dhe Bam Pond i he Bath Notuse Praserve off 1o suamingd Mow
Sfrent pacts of T erviesnmant ara Chunging over Sme will be looked o paticularly wite
o Sove WU Coe Related aricies 20

Evaluatng the use of ¢rones 10 estimate deer densdy and count wilkdiife irafs in
bath nature preserve. Ohio
SP Davis - 2001« rave ohiolink oy

Wowing ocation of Dath Netuse Praserve n Sumedt County  Nawe 2een complened at Bath
Noture Presecve (BNF) befoce o 1 n bom Be Bath Netute Peeserve boundiey e 2006
1 Save 00 Chw Chadby ! Relised aricion A varsions 20

moox] Hydrology Of The Tamarack Bog. Bath Nature Preserve, Bath Townshp
Ol
¥ Mezentnave - 2095 - sawrch proguest com
The wotand & located i he Bamh Noture Preserve Bath Onio The oddginsd size win 108
2w Howavee, I the Ut 52 pears £ Secined 85 £ 36 acoes dus 1 omatuction of 2 Siches
o Sove 00 Coe Clediby ! Aelwted wichs AIDvervions 0O

Chavacteraing v depostional hstory of thres ponds, Bath Nature Preserve
Bath Otvo
AR, Kaomp - 203 - reve shiolnk ey

Bam Pond s B lrgest (9 06 km) of fow ponds witin Bath Netere Presarve (TN2) This
Wudy addrenses Bhe iowing questions 1) how wirt Bam Pond foemed and was # modBied by
& Sove 00 Che CRedty! Halated wtickn W

woet Intecactive Efocts of Hydrology and Ferildy on Synthesed Wetland Plant
Communities
LISEona - wre aow oy
The stove exparierants Rave Baan Geskgred 1) lest sixlees common wwiland soeces of
e Bath Nature Presecve  The prenerve i o natuesl habitat ® agment sumounded by
W Save W Cae Relsted wricien 10

{POF) uakron edu

1705} cbvolink e0u
Google Scholar

Articles

Arry teve
Snce 2024
Snce 2023
Since 2000
Custom range

Sort by trumvance

Sont by date

Ay typer
Revew articies

“university of akron field station” n

00

Can Spiders (Argiope Aurantia) Indirectly Affect the Fitness of Orange
Coneflowers (Rudbeckia Fulgida) by Limiting Pollinator Visitation?
AW 2092 - rave chaolek 00y

The plarts were Fansponried 10 an off road. grassy paich near e University of Akron Fleid
Suagon locaed at Bah Nature Preserve in Bath Otva The bulk of # plants wete kegt i an
W Save T Can Candby ! Related atches Al 2 warsom S0

Can a spider wab be too sticky? Tensile mechanics constrains the evolution of
capture spiral stickiness in orb-weaving spi
LAcoacsaon 1A Blackiodor - Journal of Zockogy, 2006 - Wiley Ores Lidrary
W collectod 03t and perutimate female specers ot The University of Akron's Field
Sudon a tre Bam Nature Reserve, OH and nearty Kcaltes Nophda were cttaned fom
o Save U9 Ote Coodby 84 Related ancies Al S versons

Charactorization of 42 polymorphic micr i

(Phrymaceae) using llumina sequencing

S0 Nunnata, JO Kanon RIS - Aeseccan oumal of | 2012 - Wiey Ol Litvary
The authors thark the University of Akron Fleld Station Steve and Jerry Paraner for

pSHCE SLPEOT and ACCess 10 e Nield ste. and Chadotie Canngan for laboratory asssiance

or Save 19 Coe Candby 10 Related aricles Al 14 versons

loci in Mimutus ¢

Restored wotlands can support mammalian assemblages comparable 10 those in

nonmitigated reference wetlands

LKL - The Amencan Mdand Naturakst 2013 - BioOne

Restoration of wetland ecosystems has typeally focused on hydrology, sod. and vegetation
taieng an "I you Duid £ Ty wil come” srategy for the recovery of wetland fauna We
Or Save P9 Coe Chadby 7 Retsted articies Al 1t versons

{POF) ohiolink.edu

[PoF) wiloy.com

[POF) wiloy.com
Full View

[POF} jster.org



Akron BeaCOn ]()urna]_ OHSAA sets NIL referendum vote date to determine if Ohio high

Mews | Sports Entertainment Lifestyle Opinion Advertise Obituaries eNewspaper Legals

LOCAL

University of Akron students on the
trail of Steiner Woods salamanders

Staff Writer Alkron Beacon Journal
April 10, 20714, 11:00a.m. ET

BATH TWP.: Sometimes the simplest solution can help in a monumental
task.

For more than 15 years now, ordinary household buckets have been the
key to an extensive research project — the study of the spotted salamander
in the Windhover Pond area of Steiner Woods in Bath Township.

Terrestrial Habitat Use by Radic-Implanted Spotted Salamanders (Ambystoma maculaturm)

MOLECULAR ECOLOGY | ssoaum. asney jon

Parmalini hittpiivae: ohégink SOWEIGCHYIEW?S0C_NUum=akion 11 346486517
Population structure of spotted salamanders (Ambystoma
maculatum) in a fragmented landscape
J L PURRENHAGE. P, H, NIEWIAROWSKL F.B.-G. MOORE
14 January 2009 | httpsa/dol.org/10.1111/5.1365-294X.2008.04024 x

€3 Jennifer L. Purrenhage, Fax: «1 513-529-6900; E-malt purrenji@muchio edu



Randy Mitchell
Ira Sasowsky

Jean Marie Hartman

Bath Nature Preserve’s
Tamarack “Bog” restoration




Bog evaluation by UA in 2000

» Since 1936, wetland area
shrank from 13 to 5 acres

-
-3

» Bath Township began Open Water
implementing a restoration
planin 2012-2013 Gas Line W

=%>.1a
......
»»»»

Red
Maples




The Ecological Lens

How do plants and insects
(organisms that are central to
ecosystem functioning)
respond to rapid and
sometimes unpredictable
environmental shifts, such as
those caused by climate
change and urbanization?

Trillium nivale



Spring ephemerals &
weather extremes

- Timing and duration of plant life-cycle
events (emergence, flowering, fruiting,
senescence) drive ecosystem structure
and species interactions

- Spring ephemerals:
% Spring wildflowers
Forest understory

Above-ground lifecycle: narrow window
between last frost and canopy closure -
max light and soil resources

% High C assimilation rate over a short
time-period:
< High spring irradiance before canopy
closure = 39-100% of species-level
annual carbon assimilation < R
(Heberling et al., 2019) Ye lowtr
America

/
0‘0

/
0‘0




Spring ephemerals & weather extremes

Lee etal. (2024)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov De

Understory light levels

Phenology

canopy close
-

& days of
I hi

curent Spring temperature

« If flowering/fruiting shifts in response
to climate change but canopy leaf-out
doesn’t, plants may lose access to
light, mutualists, or dispersers,
reducing fitness

% Spring ephemerals are particularly
vulnerable to climate-induced
phenological mismatch (Heberling
et al., 2019)

 Short-term anomalies matter:

% Outsized effects on
developmental timing

¢ Understanding responses to
anomalous weather helps reveal
the plasticity and sensitivity of
plants to rapid fluctuations, not
just gradual change



Spring ephemerals & weather extremes

F,
HOLDEN
FORESTS &
GARDENS

Dr. Katie Stuble, Community
Ecologist at the Holden
Arboretum

Do warmer than average days result in truncated
phenophase durations for spring flowering herbs?

H,: Higher deviance scores for mean daily temperature will be related
to truncated durations of spring wildflower phenophases.



Communlty Science at Public Gardens

Katie Stuble training a group of
volunteers at HFG (2023).

pbudourst

A project of the Chicago Botanic Garden

% iNaturalist

(iNaturalist, 2024 ; Budburst, 2024)
(Fuccillo et al., 2015; Gallinat et al., 2021)

Emily LeW|s attempting to
identify an early spring flower
using iNaturalist (credit: Maris
Hollowell, 2023).




Spring ephemerals & weather extremes

Do warmer than average days result in truncated phenophase

durations for spring flowering herbs? e 14 plant species
- e 5 botanical gardens

% £ e 4 states (OH, IL, MO, AL)
o L o 198 plants
o Monitored Mar—Oct
2023
e >30 community science
volunteers
e 2x/week observations
e 16 phenophases
(flowering, fruiting,
vegetative) tracked with a
standardized, publicly-
available app (Budburst)
o 14,256 observation

T\ : events
v »_| Huntsville Botanical
@ Holden Arboretum (host) | ~72
@ Dawes Arboretum .
@ Missourn Botanical Garden
525 05 km . Hunls. ille Botanical Garden . Observatlo nS/

plant




Phenophases

All leaves present or formerly T /‘\ The first, pale green shoot(s) of
present on the plant are e the plant emerge from the soil.
withered/senesced.
All Leaves First Shoot
Withered
Vegetative
0
First Leaf First Leaf '2:"4’ :
The first instance of a leaf Withered Unfolded 2\ The leaves begin to unfold.

beginning to wither.

All Leaves Unfolded

. All leaves present on the
Miller & Stuble (2024) plant ha\‘:e unfolded



Phenophases

All flowers formerly present are
wilted, damaged to the point
that they are no longer attracting The first instance of the presence

pollinators/no longer have of a distinct flower bud.

viable sexual organs, and/or are <
fully senesced.
Y All Flowers Fim&
d

Withered Bu

\ Flower bud(s) begin to burst open to

The majority of flowers/petals
oy P reveal floral tissue/sexual organs.

remain open/present, but
some are wilted, discolored,

damaged, and/or senesced. N7 Late g
Flowering Flowering R
Middle First ’
- Flowerin Flower OV
FOWeTS IS open, some o y ;\. First fully opened flowers

flowers/petals are fresh, but
others begin to look

wilted/discolored and/or are

starting to show signs of age.

are present on the plant.

The majority of flowers are open

: and fresh, with no or very limited
Miller & Stuble (2024) signs of wilting/discoloration.



Phenophases

s

Fruits are all fully formed (ripe,
soft, color change has taken
place), and/or are beginning to

Signs of fruit formation
(swelling of ovaries following
flower wilting/senescence).

dehisce (fruit has opened Lat.e . FUstiips
and/or seeds are visible). Fruiting Fruit g
Fruiting
Fruits are continuing to ’ Plant has begun producin
: Middle Earl snp 8
develop and are starting to Eruiti Eruiti y 0 fruit(s) and they are in the
show signs of maturation, ruiting ruiting early stage of development

including growth, softening,
and/or color changes.

/
\‘/ (small, green, and/or hard).

Miller & Stuble (2024)



Spring ephemerals & weather extremes

Do warmer than average days result in truncated phenophase
durations for spring flowering herbs? ¥ 7

- Average of ~19 weeks per site with temps significantly :
above/below 30-yr normals

- Most deviations were warmer, rather than cooler

DI1.
: Kirtland, OH D2.

Mean Daily Temperature (°C)
Deviance

Miller & Stuble (2024)Year to Date (1Jan-31 Oct) Year to Date (1 Jan-31 Oct)




Spring ephemerals & weather extremes

Do warmer than average days result in truncated phenophase
durations for spring flowering herbs? - Yes.

Key result:

« Warmer-than-average days - shorter
durations of early reproductive
phenophases (“First Bud,” “First Ripe
Fruit,” “Early Fruiting”)

» Also, significant differences among

species in phenophase lengths, but
no single pattern

B1. First Bud

X2(1)=3.73, P =0.05*

(days)

Mean duration of phenophase

= —— ' « Shortened phenophases may reduce

First Ripe Fruit ' Early Fruiting .
e e reproductl\{e success, a.Iter plant—
pollinator timing, and ripple through
ecosystems

« More questions...

vy— R * Intended as a “de facto common
i [ B garden” to disentangle phenotypic

plasticity vs. local adaptation in

phenology, but limited by garden

Mean duration of phenophase (days)

Deviance

Miller & Stuble (2024) records



Why ants?

Colobopsis saundersi: “Suicide
ants," or exploding ants

 Fascinating organisms; powerful
ecological players

* Ecosystem engineers (nutrient
cycling, soil turnover, seed dispersal)

* Sensitive to microclimate -
sentinels of environmental change

 Present on every
continent

« Have enormous global
biomass

« Unique eusocial
lifestyles

« Engage in important
interactions with many
other species




Why ants?

* Long-term personal
connection:

 Ant seed dispersal
shapes plant
communities

* | tested the efficacy of
myrmecochory for
rare and common
spring ephemeral
plants in the genus
Trillium

* | found that rare
Trilliums experienced
significantly poorer
quality seed dispersal
by ants -

* Likely due to ants’
preference for the
seeds of widespread
species

seeds dispersed by ants

laiosome




Adaptation affects ant
responses to environmental

change...

* Among species:

Thermal tolerance predicts ant
species abundance under warming,
but fitness outcomes differ
depending on metric (survival vs.
colony growth)

Ants like the acorn ant (Temnothorax
curvispinosus) can survive higher
temps than they can grow/reproduce
at - Do populations persist via
plastic responses, or evolve new
tolerances?

* And within species:

Urban acorn ants show evolutionary
increases in heat tolerance, but
maintain comparable cold tolerance
under overwintering conditions

Acorn ant|: W
(Temnothorax f; ).
curvispinosus

A A A

] Il/ g I

g . soucs | h |

: |

E Yy ! vy i ; |||I

— # ;5 6 G Wt 0.0
Chamber air lemperature (°C) hTemp;a:ure E:C:I

(Diamond et al., 2013)

CCRT (aec)

Sy popadabon

(Prileson etal., 2023)
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...and so does
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plasticity!
ém -

« Experimental winter warming 05 |
primes ants for warmer spring 00 | | e
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* Ants acclimated to warmer R apeed teet Empersive (1}
winters ran faster at high (MacLean etal,, 2017)
temps (26—36 °C), showing Acor:n a.nt (Temnothorax
strong phenotypic plasticity in ol . i
performance
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* Literature not only
demonstrate that ants are
adapting—

* Also highlights tension
between plastic
physiological shifts (short-
term, reversible) and local
adaptation (genetic
divergence between urban
vs. rural populations)

* Understanding ant responses
to climate change:

When and to what extent
do species rely on
phenotypic plasticity vs.
local adaptation?

How does seasonal
context (summer vs.
winter) shifts that
balance?

Adaptation vs phenotypic plasticity

In the field

Trait (e.g, coloration)

Reciprocal transplant experiment
Differences due  Differences due

to genetics to plasticity

-~ o~

\ r \ -~
o (L @
S~

Cold Warm

O Species A

(") Species B

Cold Warm Cold Warm
Environment

@ Darker color—absorbs more heat

Lighter color—absorbs less heat

https://trench-ed.trenchproject.com/gradients

Acorn ant (Temnothorax Acorn ant (Temnothorax

curvispinosus

Antwiki

curvispinosus




How does forest ant
overwintering change under

experimental warming?

1. How do urbanization + winter
climate change shape ant
overwintering survival and
activity?

%] 2. Is colony response driven by
phenotypic plasticity or local
adaptation?

* Focal taxa: acorn ants (Temnothorax
| curvispinosus), plus comparisons with

Acorn ant (Temnothorax
curvispinosus

m/
o P

Antw iki

Odorous house ant
(Tapinoma sessile)

Antwi

Lk
E’XTOW A Jr other surface-nesting forest ant species,
aenogadaste S . o
R [ like those in genera Aphaenogaster,

~

H o .
' Lasius, and Tapinoma.

g . Why acorn ants (and those that share life
history)?

* Above-ground nests in acorns = highly
exposed to freeze-thaw and warming

pulses

|I,\~ntWi 1'% s




How does forest R e istors
ant overwintering PENESE
change under
experimental
warming?

* Antduino chambers:
custom-designed
Arduino-based
warming systems (+3
°C, +5 °C)




How does forest
ant overwintering
change under
experimental
warming?

* Treatments: simulated
winter warming via soil-
warming open-air
“chambers”

« Arduino tracks the
temperature of the

ambient and heated
mats using thermistors

e Turns heat mat on/off
to ensure heat mat
stays +32C warmer than
ambient

Ambient

“Antduino”

+5°C

=

Ambient

[
L/

+3°C
maa

3=




How does forest
ant overwintering
change under

experimental
warming? _
- Reciprocal transplants: colonies B .<

with urban vs. rural origins will be |7
deployed across urban, ’
intermediate, rural sites (TBD)

- Data (to be) collected: colony
survival, foraging activity, nest
choice, phenology (entering
dormancy, etc.), behavior

 Variables:

« Ant species
« Colony origin
« Warming treatment

vvvvv



How does forest ant overwintering

change under experimental warming?

Where we are
NOW.:
e First chamber
deployed at UA

Field Station!
e Rural

e e e e B e ei]  + Second chamber
50 |  — e to be deployed at
| ] UA main campus
e urban
- Pilot data
collection
underway

Temperalre 1 C)




How does forest ant overwintering change
under experimental warming?

What’s next:

* Deploy full set of warming

chambers across 9 sites (urban
— rural)

* Launch reciprocal transplant
experiments with many colonies

* Collect multi-season and multi-
year data on overwintering,
survival, and phenology

* Integrate results with broader
frameworks on urban climate
adaptation and phenological
plasticity

T . Intisenadiste (a3 Furail {3} b.

Hj\ul | O
0O O s

Ambient| +3°C

b

—_—

|

c., A
Control | * 3% | goargy | *35%

precip, precip.

Fig. 1: Factorial in sty chamber dosign, Map of Ohio with Cayaboga and

Summit Counties in red. &, Three urban, thres inbermediate, and theesa nural % | comtrat | “',* Camvirel

stucy sites will be selectex from within the highighted countes, gach 226 m?, | P —

Within each site, threa 25 m® plols wil be established (ight green squares). b.

Each plot will contain threa 5 m* opan-air lemperature chambers: amblent Control | *I6%

(resbn), «3°C (yeliow), and +5°C (penk). €. Pracipitalion traatments will ba precip.

established by splitting each lemperature chamber inla four quadrants (2.5 —

en). Half will e controts; the other hall will be supplementid with +25% precip, | Control

addiional annual ‘rainlall, appied in amcunts of 3.2 lilers Bx across winter

Overarching goal: predict
resilience/vulnerability of forest ant
communities under climate +
urbanization pressures




Why it matters

 Climate change and other global
change drivers are transforming
ecological systems

 Studying responses across scales and
taxa helps predict resilience

« Ants can provide insights into
ecosystem functioning under global
change

* Field stations and other non-
academic institutions can be key
players in facilitating important
climate change research at a low cost

« And critically, field stations enable us to train the next generation of
scientists beyond the classroom

HOLDEN
| FORESTS &
&N GARDENS




In-classroom visits
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Google Scholar

Articles

Any time
Since 2025
Since 2024
Since 2021
Custom range

Sort by relevance

Sort by date

Any type

Review articles

include patents
v include citations

Create alert

biomimicry n

(eooxk) Biomimicry in architecture
M Pawlyn - 2019 - taylorfrancis.com

This book describes the extent of solutions available in biomimicry, how architects are
biomimicry is applicable. The book closes with a guide to working effectively with biomimicry and
17 Save 99 Cite Citedby 768 Related articles ANl 9 versions 20

ity Product and technology innovation: What can biomimicry inspire?
E Lurie-Luke - Biotechnology advances, 2014 - Elsevier

biomimicry in recent years has provided a fertdle ground for innovation. This review provides
an eco-system based analysis of biomimicry ... the application of biomimicry and also highlight
Yr Save 99 Cite Cited by 236 Related articles All 6 versions

My The philosophy of biomimicry
H Dicks - Philosophy & Technology, 2016 - Springer
“Nature as measure” is the ethical principle of biomimicry, for ... " is the epistemological
principle of biomimicry, for it affirms ... principles of biomimicry, and that biomimicry thus conceived
vy Save 99 Cite Cited by 121 Related articles Al 6 versions

Biomimicry in textiles: past, present and potential. An overview

L Eadie, TK Ghosh - Journal of the royal society intesface, 2011 - royalsocietypublishing.org
The natural world around us provides excellent examples of functional systems built with a

handful of materials. Throughout the millennia, nature has evolved to adapt and develop ...
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THE EQUALITY OF OPPORTUNITY PROJECT

HOME | NEWSROOM | ARTICLES

. e
LOST EINSTEINS: THE Us may Have  VWho Becomes an Inventor in America

N oy o MILLIGNS. GF The Importance of Exposure to Innovation

WEALTHY CHILDREN ARE 10 TIMES MORE LIKELY TO BE
INVENTORS.

Executive Summary

By Rebecca Linke | February 16, 2018

Alex Bell, Raj Chetty, Xavier Jaravel, Neviana Petkova, and John Van Reenen

Innovation is widely viewed as the engine of economic growth. As a result, many
policies have been proposed to spur innovation, ranging from tax cuts to
investments in STEM (science, technology, engineering, and math) education.
Unfortunately, the effectiveness of such policies is unclear because we know
relatively little about the factors that induce people to become inventors. Who
are America's most successful inventors and what can we learn from their
experiences in designing policies to stimulate innovation?

WHY IT MATTERS Science News from research organizations
Innovation has slowed in the U.S., stymying economic growth. To

get back on track, the U.S. needs more low-income children,

women, and minorities to become inventors — bk that won't b Diversity boosts innovation in US companies, study finds
easy.

Date: January 9, 2018
Source:  North Carolina State University

Summary: A recent study finds that taking steps to foster diversity makes a company more
innovative, in terms of product innovations, patents created and citations on patents -
meaning the relevant innovations are also used to develop new technologies.



- AWARD-WINNING PROGRAMS

Educator of the Year — Cleveland Museum of Natural History; Summit Soil and Water
Conservation District; Akron Garden Club; Cuyahoga County Soil and Water
Conservation District;

¢

#itf  Human Diversity Award — OBFS

@ University of Akron Achievement Award — Diversity

=] Buchtel College of Arts and Sciences — Dean’s Above and Beyond Award
#z Buchtel College of Arts and Sciences — Community Outreach

g3 University of Akron Achievement Award — Community Outreach
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at UAFS




Contact
information:

Lara Roketenetz
Ldrll@uakron.edu
330-972-7502

Chelsea Miller

cmiller3@uakron.edu
815-901-6801
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