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Jug Bay Interns Accomplish Their 
Research Amidst Challenges of 2020

Valeria Guerrero  
(M.S. Student, Georgetown University)

My research focused on gaining an understanding of 
environmental metal contamination in sediment and 
water samples from Pindell Branch Creek (PBC). Metals 
in the environment occur naturally but their 
concentrations are increasing due to widespread industrial 
and agricultural use of land. Research has shown that 
fertilizers, pesticides, and biosolids can potentially release 
toxic levels of metals into adjacent lands over time with 
extensive agricultural land use. These metals can 
accumulate in wetlands due to nonpoint pollution 
sources, fed by channels, streams, or pipes. To gain a 
baseline understanding of trace metal contamination 
within Jug Bay’s PBC, water and sediment samples were 
collected at four sampling sites along the creek, with the 
first site located closest to an adjacent farm field and the 

second through fourth progressively farther away. Water 
and acid digested sediment samples were then evaluated 
using an inductively coupled plasma mass spectrometry 
instrument and an Environmental Protection Agency 
method in the Environmental Metrology and Policy lab 
at Georgetown University. One reference site was 
sampled on a separate stream that was surrounded by 
forest and less likely to receive inputs from agricultural 
runoff. My results showed no evidence of toxic levels of 
metal contamination in PBC, as most metal 
concentrations were below 1 part per billion (ppb). 
However, the metals found above 1 ppb did show a 
statistically significant difference in relation to site one 
(closest to the agricultural field) compared to site four 
and the reference site (farthest away from the agricultural 
field): those metals were calcium, magnesium, and 
potassium. Interestingly, these metals are what determine 
water hardness. Further research needs to continue to 
gain a better understanding of the spatial distribution of 
metals across a larger area of Jug Bay and how they 
change over time.

Matthew Payne  
(B.S. Student, Frostburg State University) 

Predatory animals are vital for balancing ecosystems 
by preventing overpopulation by small mammals and 
other prey species. It is important to monitor predator 
populations to understand the health of an ecosystem. 
Many methods can be used to observe predators in their 
natural habitat. During my internship this past summer, I 
used inexpensive trail cameras, track tubes, tracks, and scat 
to document the presence and diversity of predators at 
Jug Bay. Trail cameras proved to be one of the most 
effective and easy ways of observing and identifying 
individual predators. Ten cameras were placed throughout 
the Sanctuary Proper and Glendening Nature Preserve. 
The performances of five different camera models were 
evaluated to determine their viability to observe 
predators. The two cameras that performed the best were 

We are pleased to share summaries of research performed by three 2020 JBWS Research 
Interns, who persisted through the delays and logistical challenges of 2020. The Friends of 
Jug Bay and the Maryland Chesapeake Bay National Estuarine Research Reserve are 
proud to provide financial and other support for research at the Sanctuary that advances 
students’ careers and contributes to our knowledge of Jug Bay’s ecology.

Valeria taking a 50 ml water sample, to be acidified in 
the lab to preserve the sample’s metals before testing 
it. Photo by Patricia Delgado. Continued on page 2
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Jug Bay Interns, continued from page 1 

the Apeman H55 and the Gardepro A3. The 
trail cameras were used in conjunction with 
track tubes. Weekly, I placed 32 track tubes 
(16 in the Sanctuary Proper and 16 in 
Glendening). When evidence of small 
mammal activity was found inside a track 
tube, a trail camera was placed in that 
location. The track tubes helped identify 
prey species in the area based on the tracks 
inside the tubes. By identifying the prey 
species, the potential predators found in the 
area could be estimated. For example, near 
the Glendening Blueberry Trail I detected 
tracks of Harvest Mice (Reithrodontomys 
humulis), White-footed Mice (Peromyscus 
leucopus), and House Mice (Mus musculus), 
all prey of foxes. A camera placed in that 

area provided evidence that foxes were 
indeed present. Another method I used to 
observe predators was scouting for tracks 
and scat. Tracks and scat are definitive proof 
of a predator presence. For example, I found 
fox scat near River Farm. A camera was 
placed nearby and revealed the presence of 
a fox.

The data collected yielded valuable 
information about the habitats predators use 
at Jug Bay. On the basis of my observations, 
most predators are found in forested 
habitats. This is supported by my data as 61 
percent of the predators observed were 
found in forested habitats compared with 
meadows. Based on the Shannon Wiener 
Diversity Index, I was also able to 

determine that forest habitats were more 
diverse than meadow habitats. Further studies 
using trail cameras should be promoted to 
determine if Jug Bay has a healthy predator 
population. This can be done by creating a 
standalone Trail Camera Citizen Science 
protocol or a combination of a Trail Camera 
protocol with either the Small Mammal 
Monitoring Protocol or the Adopt-a-Plot 
monitoring program. While more 
information is needed about Jug Bay 
predators in general, the data collected 
through this study reveals that using 
inexpensive cameras and track tubes can be 
very effective for observing predators. Future 
studies could focus on the diversity of not 
only predators but all animals within Jug Bay.

Jessie Wynne  
(B.S. Student, Messiah College)

Jug Bay Wetlands Sanctuary contributes 
to the overall health of the Chesapeake Bay 
watershed, and because of this it is 
fundamental to maintain the health of its 
ecosystems. Currently, Jug Bay’s forests are 
experiencing decreased tree regeneration due 
to deer browsing. My research focused on 
the effect of managed understory forest fire 
on tree seedling regeneration and diversity in 
order to evaluate this as a potential 
management technique. My study was 
conducted at Jug Bay Farm Preserve, where 
an accidental understory forest fire broke out 
in October of 2019. In January of 2020, the 

Continued on page 6

Red Fox (Vulpes vulpes) captured on camera at Jug Bay during Matthew’s predator 
study. 
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Dear Friends,
Welcome to the spring 2021 issue of Marsh Notes.

Spring is a time for change and renewal. So much is going on in our world. I hope all the changes in your 
lives are good. Jug Bay Wetlands Sanctuary remains open. As in the fall, there are so many great things to 
see and do at Jug Bay in the spring. Enjoy the foliage turning back to a lush green, go out on the river, 
take a Bird Walk or March Equinox Stroll and get back to nature. You can do all these wonderful things in 
our sanctuary.

I thank all the members of the Friends of Jug Bay (FOJB) for your support of JBWS. Thank you all for volunteering to make 
our wetlands a better place. I send out this challenge to increase awareness, understanding, and appreciation of the estuarine and 
other natural ecosystems and their conservation through outdoor education, research, stewardship, and volunteering. The mission 
of FOJB is to support the Sanctuary. 

The FOJB board has been busy managing the Riggleman and Hill houses. We have a new challenge that needs your attention. 
The Friends are working with JBWS on the development of the Jug Bay Education, Research & Discovery (JBERD) Field 
Station. There are many opportunities for members and volunteers to help make this happen. The board is still shorthanded and 
has been performing all its duties in a professional manner. Once again, I want to acknowledge the members of our board who 
volunteer their time to make this all work: Al Tucker, Blythe Alexander, Darcy Herman, Elaine Friebele, and Gwen Brewer. We 
need your help. We are in need of two officers, Treasurer and Vice President, as well as members to lead our Fundraising, 
Advocacy, and Outreach committees. If you don’t want to join the board, you can still serve on or lead committees. If you are 
interested in volunteering, please contact me at tbjerkne@friendsofjugbay.org. 

Remember, we all are the Friends of Jug Bay. Any ideas, thoughts, or interest in joining the board are welcome.

Tor Bjerknes, FOJB President
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Many fascinating insect species were 
discovered in the traps including alien-
looking treehoppers, Green June Beetles 
(Cotinis nitida), Red-Headed Ash Borers 
(Neoclytus acumenatus), and even an Eastern 
Hercules Beetle (Dynastes tityus)! However, 
not once did we capture a single Emerald 

Many a sharp eye has noticed a few 
trees along our infamous Marsh 

Boardwalk adorned with strips of orange 
tape or metal tags with a letter and a number 
on them. Occasionally, a visitor has correctly 
identified them as ash trees, especially when 
you can observe their unique pinnately 
compound leaf pattern composed of many 
leaflets arranged in rows on opposite sides of 
the central stem. Over five years ago, these 
and dozens of other ash trees in swampy 
regions of Jug Bay Wetlands Sanctuary prop-
erties were discovered and tagged for treat-
ment against the invasive Emerald Ash Borer 
(EAB, Agrilus planipennis), a striking green 

jewel beetle originating in northeastern Asia 
that feeds on ash species. The beetle was first 
discovered on U.S. soil in Detroit, MI, in 
2002 within wooden packing material in a 
shipment from China and has spread rapidly 
across the U.S.

Since 2015, we have treated our ash 
trees with a special pesticide intended to 
protect our trees from EAB. To complement 
this effort, this past summer we launched a 
60-day tree canopy insect study within four 
ash tree groves at Jug Bay in an effort to 
confirm the presence or absence of EAB. 
Tiered funnel traps with scent lures were 
hoisted about 15–20 feet high into the 
canopies and checked every week for eight 
weeks by local high school students Jaclyn 
Bredenkamp and Emma Talbott who earned 
much-needed volunteer service hours for 
their work.

Ash Borer. We are cautiously optimistic that 
our efforts to inoculate our ash trees have 
been successful in eradicating our local EAB 
population. We plan to replicate this study 
for the next few years as a monitoring 
strategy towards supporting and hopefully 
saving our ash trees. 

Ash Tree Canopy Surveys Offer A Lofty View of Potential 
Emerald Ash Borer Populations at Jug Bay
By Liana Vitali, JBWS Citizen Science & Stewardship Coordinator

4

Close up photo of an Emerald Ash Borer 
(Agrilus planipennis). Photo by Katja 
Schulz.

Jug Bay interns and volunteers assist with hanging canopy funnel traps. Photo by 
Liana Vitali.

M A R S H  N O T E S  



M A R S H  N O T E S  5555

Maybe I’ve set a Jug Bay record for most butt-landings while pulling out inva-
sive plants, maybe not, but my first seven months of volunteering at Jug Bay 

has shown me that volunteering can be challenging, but also very gratifying.
I retired from my job in March, as the pandemic was ramping up. After staying 

home and avoiding travel and dining and other “important” things, by July I was 
feeling the need to do something that would be COVID-19 safe and meaningful. I 
had sipped coffee and sewn masks until my sewing machine and my stomach were 
both screaming, so I was now ready to do something else, something outdoors and 
useful.

My friend (and Jug Bay volunteer) Sue told me about Field Work Fridays at 
Jug Bay, so I went and was immediately hooked. Our knowledgeable leader Liana 
had a project that day that was to spread mulch and stack firewood created from the 
newly fallen huge Southern Red Oak tree near the Visitor Center. We all wore 
masks and socially distanced, yet it was easy to meet the other volunteers, people of 
all ages including kids, and instantly become friends with those who have the 
common goal of keeping Jug Bay environmentally sound, pleasant, and educational 
for visitors.

Next I added Mondays in the pollinator garden at Jug Bay Farm Preserve, led 
by Debra, who expertly guided us in planting bee-friendly plants and removing 
invasives (code for weeds) in the garden. Then we tackled invasive vines in the 
Preserve’s beautiful magnolia trees. That’s where the butt falls come in. Oriental 
Bittersweet can be very stubborn, but it’s so great to feel like a conquering hero, 
vanquishing the enemy: the ROOT. In September I loaned my backpack for the 
rescue of a cat while our leader climbed to the top of a 50-foot-tall magnolia for 
the deed. The team stood ready at the bottom, to catch either her or the cat if the 
need arose.

Then came clean-up at the Nature Preserve at Waysons Corner. I’ve never seen 
so many bottles, cans, and litter! But who’d have thought that climbing through 
brambles, getting poked in the face, picking up bottles with yellow liquid (is that 
river water? is it pee?) and squishing through 
mud would leave me feeling so satisfied! 
Being dirty and tired never felt so good. 
Now I’ve signed up for vernal pool 
monitoring, and I look forward to testing 
water, discovering salamanders under logs, 
hearing Spring Peepers peep, and learning a 
lot from the staff and volunteers involved. 

After spending seven months 
volunteering at Jug Bay, I find that the 
programs are well thought out and full of 
variety. Volunteers can choose from many 
options to participate and bring their 
expertise as well. The talented, creative, hard-
working coordinators and staff help to make 
volunteering a rewarding experience and 
well worth doing, not only for the land 
stewardship and the education but also for 
the relationships made with an excellent 
bunch of people. Susan Brockman pulling invasive vines at Jug Bay Farm Preserve. 

Volunteers (left to right) Sue Brockman, Connie 
Runkel, Jim O’Reilley, and Sydney Sowell cutting 
English Ivy at Jug Bay Farm Preserve.

Impressions of a First-Year Volunteer
by Sydney Sowell, JBWS Volunteer
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Jug Bay Wetlands 
Sanctuary Open Hours
Sanctuary Wetlands Center: Wednesdays, 
Fridays, Saturdays, and (Mar-Nov) Sundays 9:00 
am - 5:00 pm
Glendening Nature Preserve: Wrighton Road 
entrance daily, gate open 9:00 am - 5:00 pm; 
Plummer House entrance Monday to Saturday, 
gate open 9:00 am - 5:00 pm (trails,  Butterfly 
Garden, dogs on leash)
Patuxent Wetland Park: daily, dawn to dusk 
(fishing, hand-carried boat launch)
Wootons Landing Wetland Park: daily, dawn 
to dusk (fishing, loop trail, hand-carried boat 
launch)
Sanctuary Wetlands Center admission fee: 
$6/vehicle
• Free for current Friends of Jug Bay members, 
active volunteers, and active military and their 
immediate families.
• There are no fees to visit our other sites.
Visit www.jugbay.org for directions, information 
and updates to our schedule.
Registration is required for all programs. 
Please call 410-222-8006 or e-mail programs@
jugbay.org to register, or, in the case of 
ActiveNet programs, register online at https://
apm.activecommunities.com/aarecparks. All pro-
grams meet at the Wetlands Center at 1361 
Wrighton Road unless otherwise noted. An adult 
must accompany children under 13.
.

Visit www.jugbay.org
and follow links to  
public programs  
offered at JBWS. 

burned areas of the forest were blowtorched 
to ensure a controlled level of burning 
before initiating the study. Twenty-four plots, 
each measuring ten square meters, were 
randomly distributed within the study area: 
twelve each in burned and unburned parts of 
the forest. Four “treatments” were assigned 
among the plots: (1) unburned control, (2) 
unburned treated, (3) burned control, and (4) 
burned treated. Control refers to a plot 
without a deer exclosure (that would prevent 
deer browsing), while treated refers to a plot 
with an exclosure. To determine the mature 
forest species composition and forest 
structure, an area encompassing all the study 
plots was delineated and all mature trees 
within were identified by species, and their 
diameter at breast height was measured. In 
July all study plots were surveyed; at each 
plot all seedlings were counted and identified 
by species. Heights of seedlings equal to or 
greater than 8 cm were recorded. With these 

data I ran a statistical analysis to determine if 
there was a significant difference in tree 
seedling regeneration among treatments. 
Results showed a significant difference 
between burned and unburned plots, with a 
higher number of seedlings in burned plots. 
The tree seedling diversity among the plots 
was analyzed using the Simpson Diversity 
Index, which showed that overall, the burned 
plots tended to have a higher diversity than 
unburned plots. Interestingly, the species 
composition of the tree seedlings did not 
resemble that of the mature forest. The 
exclosures did not significantly affect tree 
seedling density among plots; this is probably 
because the seedlings were too small to 
appeal to organisms that would browse on 
them. Overall, this research pointed towards 
the conclusion that a managed understory 
forest fire can positively impact tree seedling 
density and diversity. 

Jessie measuring tree diameter in one of her research plots. 

Jug Bay Interns, continued from page 2

Photo by Wayne Bierbaum
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Jug Bay Teams with WSA to 
Plant Riparian Buffer on the 
Patuxent
By Debra Gage, JBWS Volunteer & Program 
Coordinator

Jug Bay teamed up with the Anne Arundel County Watershed 
Stewards Academy (WSA) to plant 600 native trees and shrubs 

along the shoreline of the Patuxent River. This planting was 
managed by WSA as part of the new Replant Anne Arundel 
program. Known as riparian or forest buffers, these waterside plant-
ings are very important as they treat stormwater runoff by filtering 
sediment and liquid pollutants, slowing down flow, and cooling rain-
water before it enters the river. These buffers also help to control 
erosion and stabilize the riverbank with their roots and provide great 
habitat for animals. Natives planted include River Birch, Redbud, 
Sycamore, Willow Oak, Common Ninebark, Gray and Red Osier 
Dogwood, Indigobush, and Serviceberry. Thank you to Grae 
Brummit (WSA Restoration Technician) and the Anne Arundel 
County WSA!

Grae Brummit of the Anne Arundel County Watershed 
Stewards Academy stands next to the new riparian buffer 
planting at Jug Bay.

Explore our volunteer opportunities online  
at www.jugbay.org/volunteer.  

For more information, call 410-222-8006,  
or e-mail Volunteer & Program Coordinator 

Debra Gage at rpgage00@aacounty.org.

Winter Donations:  
Susan Demas: terra cotta 
planting pots.
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Write a Letter to Support 
JBERD 
The Friends of Jug Bay need your help in advocating to 
Anne Arundel County Executive Steuart Pittman and Anne 
Arundel County Council Members to include the 
construction of the Jug Bay Education, Research & 
Discovery (JBERD) Field Station on the County budget in 
this and future years. You can help advance this important 
initiative by writing a letter of support. Snap the code to 
navigate to the Jug Bay website where you can find a 
brochure with details about the field station and a template 
for a letter of support. Thank you for your help!

Help Get Kids into Nature
Become a Volunteer Naturalist
Do you love sharing nature with kids? This is 
your chance to join our group of Volunteer 
Naturalists to educate the next generation about 
the wonders of nature. Volunteer Naturalists 
become leaders for our small group field trips. 
Training for new and returning Naturalists will 
be held on Thursday, March 4 from 1 to 4.  
For more information contact Sarah Kempfer  
at rpkemp00@aacounty.org.

 9 S P R I N G  2 0 2 1

Turning Patuxent River Trash to 
Data Treasure with the Clean 
Swell App
By Liana Vitali, JBWS Citizen Science & Stewardship 
Coordinator

Last year, our fantastic Chesapeake Conservation Corps Volunteer 
Dede Lawal made it her personal mission to jump start consis-

tent trash clean-ups at all of our park properties. Even more, she 
began logging every item collected by our amazing volunteers 
through the Clean Swell app developed by the Ocean Conservancy, 
a nonprofit environmental advocacy group dedicated to preserving 
and protecting the world’s oceans. Trash data collected in the app is 
used to push stronger ocean trash regulation policies in Congress. 
Although Dede’s one year of service with us came to an end, her 
passion project lives on. At the time this article was written, Jug Bay 
volunteers had removed over 14,000 trash items from our parks and 
shorelines. Join us on an upcoming Field Work Friday to do your 
part to keep our Maryland waterways clean!

Field Work Friday volunteers collect thousands of trash items 
and enter them into the Clean Swell app. Photo by Liana Vitali.
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This time last year, as I was writing the 
Chesapeake Bay National Estuarine 

Research Reserve (CBNERR-MD) section 
of this newsletter, I was just starting to work 
from my home office/guest bedroom/stor-
age unit, in response to the State-ordered 
mandatory telework policy. I was powered 
by the adrenaline of facing a scary 
unknown, the coronavirus pandemic, simul-
taneously gorging on any information I 
could get from the daily news cycle, figur-
ing out how to telework full time, becom-
ing a stay-at-home mom and teacher to my 
5 and 3 year old, and providing emotional 
support to friends, family, and coworkers. 
Now, a year later, little has seemingly 
changed in our working environment, 

except the adrenaline has been replaced with 
sheer exhaustion. This fatigue, however, has 
forced me to slow down, reflect, and realize 
how much we have transformed as an orga-
nization. In our line of work, adaptation is 
usually used in the same breath as climate 
change, but here I want to highlight some of 
the ways that the Reserve has adapted to the 
challenges of working remotely.

Virtual services. Across all Reserve 
components, staff have flexed their creative 
muscles and risen to the challenge of 
providing a place-based educational 
experience without the ability to visit these 
special places. Park naturalists have created 
Facebook Live events like wade-in and 
virtual field trips to bring the estuary home. 

Check out the  
CBNERR-MD web page at  

www.http://dnr.maryland.gov/
waters/cbnerr

Jug Bay is one of the three components 
in the Chesapeake Bay National 
Estuarine Research Reserve, Maryland. 
The purpose of CB-NERR is to manage 
protected estuarine areas as natural 
field laboratories and to develop a coor-
dinated program of research and educa-
tion as part of a national program 
administered by National Oceanic and 
Atmospheric Administration (NOAA).

STAFF 

Jennifer Raulin, Reserve Manager 
410-260-8745 

jennifer.raulin@maryland.gov 

Kyle Derby, Research Coordinator 
410-260-8724 

kyle.derby@maryland.gov

Chris Snow, Stewardship Coordinator 
410-260-8731 

chris.snow@maryland.gov 

Coreen Weilminster,  
Education Coordinator 

410-260-8744 
coreen.weilminster@maryland.gov

Becky Swerida,  
Reserve Biologist 

410-260-8762 
rebecca.swerida@maryland.gov

Website:  
http://dnr2.maryland.gov/ 

waters/cbnerr

Adaptation in the Time of COVID
By Jenn Raulin, Reserve Manager, CBNERR-MD

Reserve staff adapted field protocols to adhere to COVID-19 guidelines, which 
informed Departmental protocols. Photo by R.K. Derby.
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Reserve staff have supported these efforts by 
contributing videos, providing supplies for 
virtual field trip kits, and coordinating 
trainings for Google Tour creators and online 
video editing. CBNERR-MD’s education 
coordinator was able to pivot her professional 
development offerings in just a few short 
weeks to deliver virtual conferences and 
teacher trainings. While it is the hope of us 
all that we can return to in-person learning 
and outreach sooner rather than later, these 
virtual options can join our arsenal of tools 
that we use to develop environmental 
stewards, expanding our reach and 
accessibility to those who may not be able to 
make it to our sites.

Carbon savings. One of the “green” 
linings to teleworking has been the reduction 
of commute miles and carbon emissions. This 
past July, the Reserve was the first to pilot a 
virtual program evaluation by the National 

Oceanic and Atmospheric Administration 
(NOAA). This periodic evaluation is a 
requirement for federal funding and 
typically involves participation from 
representatives from across NOAA and the 
Reserve system with multiple site visits over 
the course of the week. As an exercise we 
tabulated what the air and mileage savings 
was from hosting the evaluation virtually. 
Over the course of the 5-day evaluation we 
estimated a savings of 5,311 miles, which 
equates to 2.6 metric tons of CO2, 271 
gallons of gas saved, 307,146 smart phone 
charges, or 3 acres of U.S. forest carbon 
capture for 1 year (source: https://www.epa.
gov/energy/greenhouse-gas-equivalencies-
calculator).

Waste reduction. For years, the 
Chesapeake & Coastal Service, the unit 
within the Maryland Department of Natural 
Resources in which CBNERR-MD is 

organized, has been trying to convert its 
contracts from paper to electronic. With a 
sudden telework situation thrust upon the 
unit, an electronic contracting system was 
quickly developed to ensure that we 
continued to serve our constituents without 
any interruptions in funding streams. Paper 
contracts, often 50+ pages and required to 
be in triplicate, put a huge dent in paper 
consumption for the unit. Although there is 
room for improvement in our electronic 
processing, it is certainly something that I 
hope does not revert when things go back 
to “normal.”

The author Arnold Bennett once 
wrote, “Any change, even a change for the 
better, is always accompanied by 
discomforts.” The year 2020 was certainly an 
uncomfortable one full of sweeping change, 
but my feeling is that this transformation is 
for the better.

Original tree ring print by Rachel 
Horner.

Handmade wool or twill scarves by 
Brad Mann.

Unique Items 
for Sale at 
Visitor Center
By Allison Burnett,  
JBWS Office Manager

We have had some amazing items at 
the storefront in the Sanctuary’s Visitor 
Center this year! Volunteers have donated 
their talents, time, and materials to develop 
wonderful pieces for Friends of Jug Bay to 
sell and raise funds for JBWS. Two truly 
unique JBWS items for sale right now 
include original tree prints by artist 
Rachel Horner and homemade scarves by 
Brad Mann. All proceeds made from 
purchases at the storefront allow us to 
continue our mission to increase 
awareness, understanding, and appreciation 
of estuarine and other natural ecosystems 
and their conservation through outdoor 
education, research, stewardship, and 
volunteering. Thank you so much for 
stopping by and supporting Jug Bay 
Wetlands Sanctuary!
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