
Teeming & Temporary
Visiting a vibrant  
vernal pool to watch  
as spring unfolds

Vernal pools are temporary, shallow, isolated bodies of water that play an important role in maintaining hydrology and forest ecology.  

Vernal pools—as well as freshwater wetlands and ephemeral streams—are protected under the Clean Water Act of 1972, but in 2020, the  

Environmental Protection Agency weakened their protection by setting new rules that clear the way for gas pipelines and other energy  

infrastructure projects. This leaves these critical waterways vulnerable to pollution and development and threatens the ecosystems and  

animals that depend on them.  

BY KATE SCHMELYUN 
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Every year, a complex, choreographed process transforms the bare branches 

and fallen leaves of winter into summer’s lush green landscape. Spring brings 

changes over our heads and under our feet—including in vernal pools, which  

are temporary wetland habitats critical to several species’ survival. 

In Maryland, vernal pools typically start forming when fall rains begin in  

September. These pools eventually dry up and disappear in late summer,  

but during the rest of the year, particularly in early spring, they are teeming 

with life, supporting invertebrates, amphibians, reptiles, birds and mammals. 

We decided to take a closer look.

LISTEN 

Immerse yourself in one 

of our local ecosystems 

by listening to life in a 

vernal pool at Baltimore 

County’s Marshy Point 

Nature Center.

SOUNDSCAPE BY  

MEGAN CONWAY

While we were quarantined in our homes from 
March to June, spring was out there doing its thing.

Spotted salamanders lay their eggs in clusters, below the surface, attached to submerged branches and vegetation. Their egg clusters  

are encased in a smooth, dense gel sac that typically turns milky white. These egg masses usually contain about 100 individual eggs.

Vernal pool species play an important role in the food web. Frogs and salamanders help control insect populations. As the spring weather  

warms up, predators like the Eastern ribbon snake, shown above, arrive to feed on frogs, toads, tadpoles and salamander larvae. Hawks and  

wading birds prey on ribbon snakes.  

Eggs of vernal pool amphibians hatch into an aquatic larval stage that must grow and metamorphose to a terrestrial stage before the vernal 

pool dries up. Frog and toad tadpoles initially have external gills that quickly get encapsulated into gill sacs. A Southern leopard frog tadpole, 

first photo above, is primarily herbivorous, grazing on algae with hard tooth plates. The spotted salamander larvae, second photo above, has 

feather-like external gills and is carnivorous, feeding on small aquatic invertebrates, small tadpoles and even other salamander larvae.  

Field biologists have identified more than 700 species in the northeastern United States that rely on these temporary habitats. In Maryland, 

species that depend on vernal pools for their continued existence include wood frogs, spring peepers, toads, spotted salamanders and other 

woodland salamanders. Pictured left, two male spring peepers compete for the best singing location to attract a female. Pictured right, spotted 

salamanders migrate from surrounding forest habitat to breed and lay eggs in vernal pools in early spring.  

Vernal pools provide excellent breeding grounds for many aquatic species because of the absence of (hungry) fish. Several species of frogs,  

for example, lay their eggs beneath the pools’ surface in large clumps. These eggs masses can contain hundreds of small round eggs. Dark  

embryos are surrounded by clear jelly capsules.

As summer wears on, vernal pools shrink and dry up and the animals in them move on or burrow in the mud to estivate, a state of summer 

dormancy, like hibernation in winter. By July and August in Maryland, all that remains—until fall rains return in mid to late September, that is—

are quiet, mud-caked depressions ringed by trees, shrubs and moss.  

All photos were taken at Marshy Point Nature Center. Our thanks to Marshy Point Senior Naturalist/Director Ben Porter  
for his guidance and assistance.
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The next time you visit the Aquarium, be sure to stop by the updated Maryland: Mountains  
to the Sea exhibit to see more interesting local habitats and the species found there.

Maryland Makeover
The Maryland: Mountains to the Sea exhibit reopened July 1 with  

refurbished habitats, updated lighting, new interpretive elements and 

more, completed with a $200,000 donation from the France-Merrick  

Foundation. “Given the France-Merrick Foundation’s focus on the  

civic, cultural, and economic vitality of the Greater Baltimore area,  

and promoting environmental conservation in our state, we are proud  

to support the National Aquarium’s mission, as guests discover the  

diversity of Maryland’s aquatic ecosystems—and the animals that call 

them home,” said Amy Gross, executive director of the Foundation.

CARING FOR THE OCEAN, AND YOU

We can’t wait to see you at the Aquarium! Please use the member reservation portal to 

reserve your entry time, and review our health and safety measures before you visit.
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Floating Wetland Update
The floating wetland prototype between Pier 3 and Pier 4 continues 

to attract local wildlife! In April, a Canada goose built a nest on the 

prototype, and in May, she was spotted with six goslings. According 

to General Curator Jack Cover, this goose is one dedicated mom. “She 

showed great resilience through the incubation period, weathering  

at least two major storms and never leaving to feed,” he said. “I even 

observed her drink rainwater from her feathers!”

On Memorial Day, staff completed some spring maintenance on the 

prototype; here are some highlights of what they found:

· �A young adult female Northern water snake. These reptiles are  

common in Maryland and are completely harmless, but are oftentimes 

mistaken for poisonous water moccasins—which aren’t found north  

of Virginia—and killed.

· �Two hatchling red-eared sliders. This species is a non-native turtle 

that is now well-established in Maryland. This is the second time  

that hatchling turtles have been found here, demonstrating that  

the prototype is providing valuable microhabitat for reptiles.

· �Several small American eels. Our experts believe that the prototype, 

as well as the nearby oyster shell piles, are providing microhabitat 

 that is critical to American eels in this vulnerable life stage. Like all 

American eels, these individuals hatched far out in the Atlantic  

Ocean, in the Sargasso Sea.

· �An adult male American toad. This discovery came as a surprise  

to staff, since these amphibians are not very tolerant of brackish  

water. Our experts believe that this toad may have been swept  

down the Jones Falls and into the Inner Harbor during a rain event 

earlier in May. Staff relocated and released the toad to its native 

woodland habitat upstream at Lake Roland.

Big-Headed Babies
In late May, Amazon River Forest herpetologists were delighted  

to discover that two big-headed Amazon River turtles had  

hatched in our incubator! The hatchlings emerged from eggs  

that were laid in February, and they were incubated for about  

100 days before hatching. Our herpetologists report that these  

new additions are growing strong on their diet of earthworms,  

fish and small crickets; eventually, they’ll expand their diet to  

include aquatic plants and fruits. 

The natural range of this species includes Brazil, Colombia,  

French Guiana, Venezuela and Ecuador. According to the IUCN  

Red List, they are considered a vulnerable species. 

This is the second time we’ve welcomed big-headed babies  

to the Amazon River Forest—four of these turtles hatched at  

the Aquarium in 2014, and it is believed that this was the first  

time this species was successfully hatched in North America!

Animal Rescue Update  

THE BIG 300 AND STORYBOOK SEALS

As always, it’s been a busy year for National Aquarium Animal Rescue! 

At our most recent sea turtle release, we shell-ebrated the successful  

rehabilitation and release of our 300th animal since the inception of 

Animal Rescue in 1991. Lucky 300 was a critically endangered Kemp’s 

ridley nicknamed Muenster, and he returned to the ocean by way of  

Assateague State Park with nine other sea turtles.

In a not-as-momentous but equally important event, a small group  

of staff traveled to Jekyll Island, Georgia, to release 11 rescued sea  

turtles at the end of March.

This year’s rescue season is one for the storybooks for the seals that 

have been in our care. Harp seal Amelia Bedelia was released in mid-

March at Assateague Island after spending just over three weeks at  

the Aquarium’s Animal Care and Rescue Center, where she recovered 

from severe dehydration. A little over a month later, we had our second 

seal release of the year as juvenile grey seal Huckleberry Finn returned 

to the ocean—also at Assateague—after gaining about 30 pounds and 

working on his swimming skills at the ACRC.

Three sea turtles—one green and two Kemp’s ridleys—remain in our 

care, along with one seal, a grey female nicknamed Pippi Longstocking. 

Pippi is currently being treated for an infection in her right ear. She’s 

gained about 10 pounds over the past month, and has been enjoying 

a few new enrichment items in her rehab pool area, including a natural 

sound machine and squid snacks.

THE GROW MUST GO ON 
Quarantine didn’t stop important  
conservation planting projects.
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The COVID-19 pandemic made the world stand 
still—but at the National Aquarium, the show 
must go on, even during a shutdown. 

Like countless other cultural institutions across the nation—and the globe—the 

National Aquarium shuttered its doors to guests in March in response to the 

COVID-19 pandemic. But with thousands of animals depending on them, essential 

Aquarium employees continued to report for duty, juggling new protocols and 

procedures while never wavering in their commitment to the animals in our care.

A New Normal
Over the past several months, face masks, social distancing and frequent 

handwashing have become the norm around the world, and the Aquarium  

is no exception. Staff implemented protocols for extra disinfection of work  

areas, and other measures to limit cross-contamination—such as propping 

doors open as much as possible—become commonplace.

Perhaps the biggest changes for essential staff during the shutdown were the 

updates to scheduling. Some essential staff had to work entirely from home—

replacing in-building conversations with video calls—while other departments 

split into teams that came to the building on different days to maximize social 

distancing and limit in-person interaction between staff.

While these changes didn’t come without challenges, there were silver linings  

to be found, too. Many staff members utilized the time without guests to  

accomplish tasks that had otherwise been put on hold—for example, tree  

pruning in Upland Tropical Rain Forest and sand replenishment in Australia:  

Wild Extremes.

BY MEGAN KOWALSKI

Animal Rescue
Like other departments, Animal Rescue was split into two teams—one was 

tasked with seal rehab, and the other focused on the care of our rescued  

turtles—and a few key volunteers were brought back during the shutdown  

to assist in maintaining the standard of care for these animals while the  

building was closed.

When 21 turtles and two seals were determined ready for release, not even 

a global pandemic could stand in the way of their return to the ocean. There 

were a few changes to the normal release process, however—only a small 

number of essential team members assisted with the release, and there were 

strict travel protocols created for these events.

LEARN MORE about this year’s rescued turtle and seal releases.

DIVE DEEPER: Head over to aqua.org to get a glimpse into the behind- 

the-scenes work that occurred during the shutdown at our Animal Care  

and Rescue Center and in the main building with our dive safety team,  

life support engineers and guest services staff.

WATCH 

Margaret takes a walk 

around the Aquarium!

Animal Programs
Ambassador animals in National Aquarium Animal Programs—including  

Margaret, Joey and Fraser—are the stars of daily presentations in the building, 

where they interact with guests and are handled frequently by staff.

“These presentations are not only fun for our guests, but they provide important 

enrichment for our animals,” explained Animal Trainer Chelsea Koenig. “Some of 

our animals, like Roofus the shingleback skink, didn’t seem to notice the change, 

but others, especially our superstar Margaret, showed signs of missing guests.”

With a lack of presentations, the Animal Programs team had to get creative 

and find new ways to provide enrichment for these animals. Some animals 

participated in video calls to see some new faces, while others went on walks 

around the Aquarium to look at different exhibits.

“Margaret particularly enjoys looking out the windows of the Aquarium,” Chelsea 

explained. “She gets very excited when a passerby notices her and comes toward 

her to say ‘hi’ and take a picture.”

Animal Care And Welfare
While the new safety measures put in place because of COVID-19 were novel 

to staff, being flexible in the face of an emergency is nothing new.

“The care of the animals and plants here at the Aquarium is a seven day a 

week, 365 day a year job, regardless of what is going on in the world around 

us,” Ken Howell, curator of Australia: Wild Extremes and Upland Tropical  

Rain Forest exhibits explained. “We are used to working during extreme 

weather events like blizzards or hurricanes when the Aquarium is closed  

to guests, but the global pandemic has presented new challenges.”

Despite these difficulties, General Curator Jack Cover—who has been  

working at the Aquarium since 1987—said that the devoted animal care  

and welfare staff always rise to the challenge.

“Problem solving is a strong skill set for this team; we hope for the best, but 

plan for the worst,” he explained. “So, when challenges like the current one 

arise, our staff jumps into action to analyze the problems, develop solutions  

and implement plans to ensure that the animals receive the consistent daily 

care they need to thrive ... I’m so proud to be a member of this team.”

“Consistent” is the key word here—as Jack explained, “husbandry is the  

discipline of routine,” and staff prioritized keeping the animals’ schedules 

unchanged while the building was closed.

“We continued to care for the animals and plants in the best way possible and 

maintain all feeding, training and enrichment schedules,” Ken explained. “Animals 

tend to respond best when their established daily routines are maintained.”

Kerry Diehl, assistant curator of Dolphin Discovery, echoed that sentiment. 

“From the beginning, we placed an emphasis on keeping the dolphins’ days  

as normal as possible,” she said. “For the staff, that meant our daily routine 

didn’t change, which helped provide a sense of normalcy.”

During the shutdown, marine mammal staff opened the amphitheater doors, 

turned on background audio and even did narrations over the microphone 

during training sessions. Seeing guests through the windows is a source of 

enrichment for the dolphins, so marine mammal staff invited some special 

guests to Dolphin Discovery—including Margaret the hyacinth macaw, Joey 

the yellow-footed tortoise and Fraser the corn snake from Animal Programs.

If you were wondering whether the animals missed you as much as you missed 

them during the shutdown, we have your answer—according to our experts, 

most of the Aquarium’s residents continued on with their lives as if nothing 

was out of the ordinary, but with one notable exception.

“There is little doubt that our macaws and Amazon parrots miss interacting 

with guests and our aviculturists spent large amounts of time interacting  

with these birds,” Ken said.

Top: Rescued grey seal Huck Finn 
makes his return to the ocean at  
Assateague Island.

Bottom: Twenty-one rescued sea  
turtles were released during the  
shutdown, courtesy of National  
Aquarium Animal Rescue.

Top: Deb Dial, assistant curator of  
Upland Tropical Rain Forest and  
Australia: Wild Extremes exhibits,  
feeds Ivy the sloth a snack. 

Bottom: Dolphin Discovery Assistant Curator 
Kerry Diehl says marine mammal staff  
prioritized keeping the dolphins’ daily  
routines consistent during the shutdown.

Many territorial  
species of animals  
practice social  
distancing—we just  
had to adopt these  
same behaviors.

	  – �GENERAL CURATOR  
JACK COVER

Staying Plastic-Free This July
Efforts to slow the spread of germs have made some  

single-use plastics harder to avoid this year, from  

disposable takeout containers to single-use latex gloves. 

Don’t despair! Your safety comes first, so if you find 

yourself using more plastics in some areas of your life right  

now, look for ways to offset that. For example, this could  

be a great time to try a shampoo bar, switch to zero-waste 

detergents, or skip bagged produce in favor of buying  

summer fruits and vegetables directly from local farmers. 

Who’s That Behind the Mask?
Just like you, Atlantic bottlenose dolphins are able  

to recognize the humans they know by seeing their 

faces—which created a challenge as masks became 

part of our marine mammal team’s uniforms in March. 

So that the National Aquarium dolphin pod wouldn’t 

become confused, staff took special care to introduce 

their masks gradually and to put them on in front  

of the dolphins. 

While most everything came to a halt in spring 

2020, some work simply could not wait. For the 

National Aquarium’s field conservation team, that 

meant continuing critical conservation projects  

in habitats throughout Maryland—without the 

benefit of the hundreds of volunteers that usually 

make the work manageable.

“Nearly 900 volunteers came out to support our 

conservation projects in 2019,” said Laura Bankey, 

the Aquarium’s vice president of conservation  

programs. “Nothing makes you appreciate that 

manpower like 1,900 saplings that still need to  

get into the ground without those helping hands.”

So, in April, five members of the National  

Aquarium’s conservation team made their way  

to Nassawango Creek Preserve in Snow Hill,  

Maryland, to plant 1,928 Atlantic white cedar  

saplings. Atlantic white cedars are a vulnerable 

native species in Maryland that help to fortify  

the resiliency of the 15-square-mile preserve  

spanning Worcester and Wicomico Counties.

Work also took place at Watersedge Park in 

Dundalk, Maryland, where three Aquarium  

conservation team staff and two representatives 

from Baltimore County’s Department of Environ-

mental Protection and Sustainability planted 2,400 

wetland grasses grown by students at St. Andrew’s 

School in Edgewater and Huntingtown High School.  

At nearby Inverness Park, four Aquarium team  

members and two Baltimore County staff planted  

an additional 1,200 grasses grown by students  

at Western School of Technology in Catonsville.

One initiative that did not suffer for conservation- 

minded Marylanders being stuck at home was  

the 2020 City Nature Challenge. Coordinating  

the Baltimore metro area’s participation in this 

friendly competition for the third year in a row, 

the Aquarium reports that 6,638 participants  

made 10,961 observations of 1,501 species of  

plant and animal life—our largest totals ever!

While each of these successes is worth celebrating, 

Laura thinks the real celebration will be the return 

of our volunteers as soon as possible. “We are 

actively planning to welcome volunteers back for 

safe, socially distant fall conservation activities.” 

Subscribe to our conservation newsletter for  

updates on International Coastal Cleanup events,  

our annual Bioblitz at Masonville Cove and Fort  

McHenry Field Day this fall.

The Grow Must Go On
Quarantine didn’t stop  
important conservation  
planting projects
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At Watersedge Park in Dundalk, Aquarium staff planted  
2,400 wetland grasses grown by local students.

Vice President of Conservation Programs Laura Bankey  
and her staff made sure important planting projects continued  
this spring, even without volunteer assistance.

BY KRISTIN ZISSEL

We would like to give a heartfelt thank you to each and every 
member and donor of the National Aquarium. Our team  
has been so inspired by the steadfast support and words of  
encouragement each of you has shown us during this time.

— SCOTT DOUGLAS MELTON — 

SENIOR VICE PRESIDENT/CHIEF PHILANTHROPY OFFICER

https://soundcloud.com/national-aquarium/20200325vernalpoolsoundscape-social
http://aqua.org/visit/covid-response
https://aqua.org/about#our-team
https://aqua.org/about/reports-and-financials/mission-impact
https://aqua.org/stories/2020-07-21-behind-the-scenes-in-a-shutdown
https://www.facebook.com/13185976173/videos/596705217597946
https://aqua.secure.force.com/mc/newsletters

