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As my mentor and current board member, Dr. Bill Mitsch is fond of
saying, “Hello Wetlanders!” This is a term of endearment for those
who share our values. As a member of the OWA, you are our
people: Individuals and institutions with a passion for wetlands.
We have a proud past as the Friends of Wetlands (FOWL) and an
evolving future as THE statewide wetland advocacy and education organization. Despite
the pandemic craziness, we’ve had a productive year and we’re optimistic about where
we’re headed. Some key developments of 2020 include bringing on an official OWA intern
(Alexxa Mitchell, who is helping us respond to our ever-increasing workload of inquiries
through our website), hosting our first-ever virtual annual membership meeting (special
thanks to our new board member and tech guru Dale!), making new connections with
the Ohio Department of Natural Resources Division of Forestry that we hope will lead to
improved awareness and protection of vernal pools in state-managed forests, becoming an
official H2Ohio Partner, planning for our next Vernal Poolooza event (which, unfortunately,
will now need to be a virtual conference), and holding a Strategic Planning Retreat for the
Board of Directors to chart a course for the next five years of growth of our organization.
As we gaze forward, this last accomplishment (or, more accurately, work-in-progress) is of
greatest importance.
As part of our long-range plans, the OWA hopes to follow in the footsteps of the Wisconsin
Wetlands Association. The WWA has set a high standard for state wetland associations, and
your board spent a good hour on the phone with WWA Executive Director Tracy Hames
during our strategic planning retreat to glean insights on how our sister organization has
grown and flourished. This conversation has given us inspiration and hope that we can expand our reach and efficacy. This organization’s “Theory of Change” (https://www.wisconsinwetlands.org/wp-content/uploads/2019/08/Theory-of-change.pdf) provides a roadmap
that we intend to follow. A major aspect of this change, as I see it, is shifting our approach
from reactive to proactive. I appreciate the philosophy shared in the book “Footprints: - A
Practical Approach to Active Environmentalism” by Jim Burho, which draws a distinction
between environmental activism and active environmentalism. The former has a negative
connotation to many and espouses images of a more reactive approach to environmental
advocacy. The political “baggage” attached to this term may stand in the way of productive
dialogue and negotiation. Active environmentalism, on the other hand, conveys a deliberate and forward-thinking modus operandi. I believe the OWA should continue to move in
this direction.
If we are successful in this pivot, I foresee great things for the OWA: Increasing membership, amplified influence, and growing revenue streams. Although no one likes to focus on
finances, particularly in environmental circles, this revenue growth is particularly important. My sincere hope for OWA in the future is that we can hire an Executive Director, and
this hire will serve as a catalyst for even stronger growth. The WWA employs not only an
Executive Director, but seven paid staff who help the organization accomplish amazing
things across their state! We love our Directors and appreciate all the volunteer work that
they and others do to assist the OWA, but we also recognize that to take our organization
to the proverbial “next level,” we need to move toward at least one paid position. This
is new to us, so we’re taking baby steps as we figure this out. We even have a new, highly-motivated volunteer (Laura Manns Arcuino) who is looking into funding models for other
non-profits around the state. With her capable assistance and your financial and moral
support, I’m confident we’ll get there. If you’ve not already paid your OWA dues or made
an annual donation, please consider doing so this month. As we build our coffers, we can
dream bigger and do more. Every little bit helps move us in the right direction!
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Bajos, Ancient Maya Mastery of the Landscape
By Ray Stewart
Mysteries abound regarding the ancient Maya
civilization of Mesoamerica and in recent years
new information is being uncovered. Lidar
(“light detection and ranging”) technology
uses laser technology on aerial platforms to
see through the forest canopy to detect fine
topographic details. Ancient settlements,
road beds and temples have been revealed.
Natural features can also be seen. Of special
interest are the extensive patchwork of ‘bajos’,
depressional swamp forest features. These
may be key to understanding the rise of the
Maya from primitive hunter-gatherers to
a high culture with advanced architecture,
engineering, art, literature and urban centers
of a hundred thousand or more inhabitants.

lidar image showing many structures formerly hidden by forest cover

Mesoamerica is comprised of the Aztec world of Mexico from around Mexico City south and includes the Maya world
of the Mexican Yucatan, Belize, Guatemala and adjacent parts of Honduras and El Salvador. The region encompasses
the pre-Columbian high cultures that produced enduring stone structures that many consider the pinnacle of new
world civilizations. The Maya have been in the area since at least 2000 BCE when the first evidence of ceramics and
corn cultivation indicates that people were at least partially sedentary. For more than a millennium they remained
widely dispersed in varying degrees of nomadic hunters/farmers. This article considers how they were able to
transition from this primitive state to highly specialized and stratified urbanites in just a few centuries.
Here, as in other parts of the world, agriculture has the capacity
to produce an abundance of food compared with hunting and
gathering. Abundance supports a growing population and when
properly stored, reserves for hardships. It also facilitates the
creation of urban centers. In pre-classic times around the 6th
century BCE El Mirador was founded in the southern Mayan
lowlands as one of the first and what became the largest of all
Mayan urban centers. So how does a stone age culture feed a city
of 100,000 people? While advanced in many ways, they lacked
in many aspects of western civilization. There were no domestic
animals or beasts of burden. They didn’t use a wheel. They had
no metal tools. Yet they were sophisticated project managers and
employed intensive agriculture to pioneer a profoundly novel
social organization.
All of the early city centers were located on the edge of bajos.
‘Bajo’ is Spanish for ‘low’ and indicates a low-lying area. Bajos
Maya Region
could take various forms including marshes with cattail, Typha
sp. and white water lily, Nymphaea ampla, around the margins
and possibly with open water in the interior. Some may have been
swamp forests that were either perennially or seasonally inundated. Today these
same bajos are mostly seasonal swamps where soil cores show evidence of
substantial siltation during the centuries of occupation.
Bajos would have been seen as supermarkets to early settlers with abundant
food resources sometimes including fish, waterfowl and even the axolotl
salamander, Ambystoma mexicanum which some claim is quite tasty. Freshwater
would be another reason to live near these wetlands. Rainfall is seasonal
throughout the region, 90% falling between the months of May through
December. During the dry season water can be quite scarce. The entire Maya
lowlands bedrock is porous limestone known as karst. The calcium rich nature of
this stone is subject to dissolving. Most water quickly percolates into the ground
and moves in underground rivers. In some areas sink-holes or ‘cenotes’ have
formed revealing deep abundant water 100 feet or more beneath the surface.
Lakes and surface rivers are less common.
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The Maya also developed ways to use bajos for intensive agriculture. Evidence persists of wholesale excavations in
wetlands creating mounds of peaty muck from the bottom of the bajo to plant while simultaneously dredging channels
for transport and water movement. Rich organic soils with constant water would increase yields and possibly provide
surplus that would feed the growing number of rulers, builders, artists and others who no longer worked the land.
This form of wetland engineering is known as ‘Chinampas’. Better known from the Aztec world and currently on display
as a tourist attraction in Mexico City, these so-called ‘floating gardens’ were also used by the Maya. For this, enclosures
were built with reeds and filled with layers of muck from the wetland interspersed with manure and silage. Poles or
willows would anchor them in place. Vast arrays would be laid out in grids, accessed by canoe and cultivated yeararound in the perennial marshes. Corn could achieve a double harvest and some crops might produce four or more
rotations annually.
Bajos were so highly valued that wars of acquisition were
waged to wrest control from neighboring communities.
Hydrologic alterations were created to manage water levels
and, in some cases, to expand these precious wetlands. Certain
structures that were once thought to be causeways are being
reevaluated. Some may have been aqueducts and others may
have been dams to redirect surface water into reservoirs.
While the famous pyramids, temples and acropolises were
constructed for their own purposes, the quarries that sourced
the stone were used as cisterns. Some even had advanced
filtration systems to assure that the water was potable and
abundant during the dry season. Central plazas used for
ceremonial and commercial purposes were subtly contoured
or sloped to direct runoff water into reservoirs. Remarkably
sophisticated water management in some places had
reservoirs for pure clean drinking water while others collected
‘gray water’ for irrigation.

Chinampas system of intensive agriculture

Wetlands were so important to the Maya that the water lily was a common motif in works of art and cosmology.
Water lilies only grow in clean water. Maya elite controlled access to water and their water management in terms of
fundamental engineering may have been the foundation of their power. The rulers also claimed access to the rain god
‘Chaak’. Chaak was often depicted as with a long crocodile nose and fish scales. A water lily may also be included in
these images to associate the value of clean water with all that is most precious.
Two of the earliest pre-classic and most expansive urban centers in the Mayan lowlands, El Mirador and Nakbe were
adjacent to bajos. These sites were abandoned suddenly after a millennium of cultural development and innovation.
Soil core studies show that towards the end of their reign, sediments built up in the companion bajos. It is likely that
most of the forest cover in surrounding areas was removed. Expansion of agriculture was necessary for the expanding
population. Firewood was essential for cooking and for converting limestone to plaster. Everything was covered in
plaster including the enormous structures, personal spaces and roadways. Shortly before the abandonment, new
construction was adorned with
increasingly thinner layers of plaster,
an indication that firewood was
in short supply. With more land
exposed to the elements, erosion
was inevitable. Bajos, by their very
nature as low areas, would receive
soil from surrounding areas. Several
years of drought accompanied the
abandonment of these pre-classic
areas. There is no consensus among
Mayanists about the actual cause of
this sudden shift and most point to
many and varied possibilities. But
if the elite, who claimed to consort
with the deities who governed water
resources, lost the confidence of
annotated lily serpent
the populace, they may have also
lost their legitimacy to rule. Multiple
stressors likely led to the abandonment of some of greatest feats of social governance the new world had yet seen. The
seeds were sown for the rise of Classic Period Maya, like the world heritage site of Tikal, that were poised to explode
onto the scene and take Mayan social engineering to a whole new level.
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Importance of Wetlands
Anna Gurney, Education Specialist, Paulding SWCD
Just exactly what is a wetland? A wasteland that is not good for anything? A low-lying area that should be drained or at
the very least, avoided? Although these thoughts were common not too long ago, research shows that this is far from the
truth! Wetlands are found in a variety of climates and exist on every continent except Antarctica. Some are salt marshes
and others, like in northwest Ohio, are often flooded woods or low-lying grasslands. According to the National Park
Service, “Wetlands are highly productive and biologically diverse systems that enhance water quality, control erosion,
maintain stream flows, sequester carbon, and provide a home to at least one third of all threatened and endangered
species.” It is important to recognize that wetlands are a valuable resource that provide many important services that
support the overall health of local ecosystems.
Northwest Ohio was once known as the Great Black Swamp. As glaciers that
once covered the area thousands of years ago began to recede, what remained
was approximately 1,500 sq. miles of wooded marshland. The area was heavily
populated by dense, water-tolerant trees. Predominately clay soils, decaying
leaves, and sometimes chest high swamp water meant that the northwest Ohio
area was one of the last to be settled. Most settlers stayed clear of the area
because of the disagreeable living conditions. The development of transportation,
namely railroads, and the installation of drainage ditches were the primary culprits
for the transformation of the swamp to the cultivated agricultural fields that are
found in the area today. These wetlands provided critical habitat for a variety of
wildlife including birds, fish, and many species of amphibians, reptiles, birds, and
mammals that are uniquely adapted to aquatic environments. As the swampland disappeared, so did the wildlife.
Why should farmers consider implementing wetlands on low lying ground? Drainage tiles that feed ditches allow farmers
to be very productive. However, when the water leaves the field, it carries with it excess nutrients. Since this area
gradually slopes to Lake Erie and is part of the Maumee watershed, the runoff makes its way to larger bodies of water
causing poor water quality and catastrophic algal blooms downstream. Constructing treatment wetlands or riparian
forest buffers on less productive agricultural ground could be the answer that strikes a balance between agriculture
and water quality. According to the United States Department of Agriculture (USDA), these buffers are “areas of
predominantly trees and/or shrubs located adjacent to and up-gradient from watercourses or water bodies.” These areas
act as an interception point for water coming off a tiled field. Multiple studies show that these are highly effective and
require little maintenance once built.
Additionally, as residential communities understand the benefits of wetlands, they
become a critical part of community development land management. During high
rain events, wetlands slow and hold excess water until it can filter through the soil.
Wetlands help to naturally mitigate floodwaters and diminish the damage of flooding.
This also gives vegetation the opportunity to absorb pollutants, filter out sediment,
and clean and purify water as percolates through the soil. Wetland vegetation binds
the soil on streambanks and riparian wetlands, preventing excessive erosion and
sedimentation downstream. The quality of water is dramatically improved by the
time it reaches the creeks, rivers and ultimately our drinking water supply. According to Sciencedirect.com, if “10% of the
Great Black Swamp region could be re-established with proper ecological engineering designed wetlands, 40% or more
of the phosphorus load from the Maumee River Basin now going into Lake Erie, could be removed.”
As these and many other wetland functions have become more widely known, wetlands are increasingly seen as
productive and valuable resources worthy of protection and restoration. They are critically important to the overall
health of our water, environment, and our community.
There are existing programs that will help design, manage, and pay farmers for the use of low-lying areas because these
programs are critical to the health and well-being of bodies of water. Learn more about these conservation programs by
visiting https://www.nrcs.usda.gov. Information on potential funding sources can be found by reaching out to Paulding
Soil & Water Conservation District by phone at 419-399-4771, or emailing paulding@pauldingswcd.org.

A Plant to Thrill:

Pickerelweed (Pontederia cordata)

Editor’s Note: Board Member Mark Dilley delivered a presentation at the 2016 Flora Quest conference with the title
“Wetland Plants: Twenty to Thrill, Five to Kill.” He has been sharing details of select plants from this talk in a series
of articles for the OWA newsletter. Mark must credit this current article to Ohio Wetland Association’s intern, Alexxa
Mitchell [thanks for writing this, Alexxa!].

Page 4

December 2020
The Pickerelweed, also known as Pickerel Rush or scientifically, Pontederia
cordata, is a resident of deep emergent marshes and ponds. It colonizes
along the edges of shallow ponds as well as slow-moving streams. This
monocot is part of the Water-Hyacinth Family and is not only native to Ohio
but can be found as far north as Nova Scotia, south to the edges of Florida,
and as far west as Oregon. If you are out and about during the warm summer
months, you can identify this perennial by its 2-to 6-inch densely packed,
vibrant, spike of purple to deep blue flowers, and less commonly, its white
flowers. The Pickerelweed can stand up to 4 feet tall with glossy, green,
lance-shaped leaves reaching 5 inches wide, and a length nearly double
that.
Several animals find shelter near this plant including fish, small mammals,
aquatic invertebrates, and birds. Common around the Pickerelweed are
dragonflies. The plant provides a safe haven for dragonflies and damselflies
to lay their eggs. The sight of dragonflies is a good sign as it is an indicator
of a healthy ecosystem and these predators act as a natural mosquito
control. As you might expect, animals such as waterfowl, muskrats, and
deer feed on this plant. What may come as more of a surprise is that
manatees feed on it as well! Assuming
you live in Florida, of course. The
Pickerelweed also has a list of helpers for
pollination, such as bees, butterflies, and
hummingbirds. After those hard-working pollinators have done their job, it
becomes possible for the flower spikes to grow downward and release their
seeds into the water which then helps in seed dispersal. But when traveling
via water is not effective enough, those same grazing wildlife from earlier
Pickerelweed is not only beneficial to animals, but to humans as well - though
it is minimally used. The seeds can serve as a source of nutrients for us and
can be eaten directly from the plant or dried and eaten as a snack, added
to granolas, or other meals. If you decide to dry the seed, it can be boiled,
roasted, and then ground into a flour for cooking and baking. Young leaves
can also be eaten raw or boiled and served to your taste. This plant is also
very ornamental in water gardens. Even if you choose not to consume it, you
have to agree that this plant is a feast for the eyes!

Why Wetland Buffers Matter
Logan Dunn
Wetlands can be home to many magnificent creatures including Sandhill
Cranes, Sora, salamanders, fairy shrimp and a plethora of others. Wetlands
provide many ecological services like water purification, flood mitigation,
carbon sequestration and much more. What we do not always consider, is the
importance of wetland buffers and the impacts on wetlands caused from soil
run-off. Wetlands throughout the landscape can often lack the sufficient buffer,
which is comprised of native vegetation surrounding the wetland, important
for infiltrating run-off and trapping contaminants/nutrients before reaching the
wetland to be further filtered out. Without a significant buffer, wetlands can
often be overwhelmed. To determine the appropriate size of a wetland buffer,
many factors need to be considered, such as the function of the wetland, the
wetlands relative sensitivity i.e. hydroperiod, characteristics of the buffer itself,
intensity of adjacent land use, and watershed characteristics (EPA). Additionally, increasing urbanization, agricultural land use, and timber harvests can
change the hydrology, increase sediment and nutrient run-off, and increase
the severity of water fluctuations within the wetland complex (EPA). In theory,
buffers that are 30-100 feet in size will remove pollutants more effectively than
those 15-30 feet in size. Much sediment and nutrient removal begins within
the 15-30 foot range, and increasing the buffer size benefits the rate of water
quality enhancement (EPA).
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What does a buffer consist of? Some folks may look at a wetland and see turf grass surrounding the fringe and
think that this is a substantial buffer. However, establishing a monoculture wetland buffer limits the services provided in
regard to those of mixed native species, such as habitat or food. Pesticides and herbicides are also utilized on Turf Grass
and run-off causes those chemicals to infiltrate a wetland, which promotes algal growth and can kill aquatic inhabitants.
Plant selection for the buffer is import as some invasive and aggressive plants are marketed. Invasive species can
overcrowd an area, create a monoculture and prevent native plants from establishing. Some of these species include
Japanese Knotweed, Buckthorn, and Morning glory. Leaves from nonnative plant species do not provide much benefit
if the wildlife do not consume them for a resource i.e. shelter, food etc. Native plants and trees are what makes up the
ecosystem from which we live in and are adapted to the current climate and more effective buffers. Typically, native
plants have the deepest root systems, which allow the plant to absorb water and stabilize soil more than their non-native
cultivars (SWCD). A diversity of plants, mixed age classes i.e. plugs and seed, or bare-root and balled and burlap, that
invites succession as new generations thrive.
Below are some great resources to use when considering implementing a wetland buffer.
PDF:https://www.cuyahogaswcd.org/files/resources/woodsforwatersriparianbufferplantingguide.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/final_40.pdf

Geese Gone Missing?
By: Tim Jasinski
Wildlife Rehabilitation Specialist
In a normal year here at the Lake Erie Nature & Science Center, spring and summer are immensely busy. We
admit most of the annual total of 1800+ injured, sick and orphaned wildlife between May and July. This year was
different. Due to COVID-19, we were closed and only admitting waterfowl, our specialty, from other rehabbers. We
took in a few orphaned Canada Geese from Back to the Wild in early June. Some were taken in by the public, illegally
kept too long with the best intentions. Because they were treated as pets, they were heavily imprinted on humans.
Only licensed wildlife rehabbers are able to care for our native wildlife. These geese were taken to Back to the Wild by
the people who had them, then transferred to us. At the same time, we admitted a whole goose family from Parma,
Ohio that may have been poisoned intentionally. All were deceased on arrival but the female.
Upon intake she could only move her head. We treated her with poisoning
protocols. She started to feel better, was standing, and began to walk. I thought
she would be able to continue her life in the wild! My conundrum was, do I take
her back to her home territory with the threat of being poisoned again, or do I
release her in a safer area while she is flightless due to molt.
Waterfowl are such heavy-bodied birds that they evolved to drop all of
their flight feathers at the same time unlike most birds that lose one or two
symmetrically. This is why you never see geese or ducks flying in July.
On a Monday, the day I had scheduled her release back to where she came
from, we received a call from the Principal of the Elementary school where the
geese came from stating that more birds looked ill. We decided not to release
her there. After she was recovered, we put her in an outdoor enclosure with
the seven orphaned babies in the hopes she would help them wild back up. She
started protecting them! After all, she is a mom. We kept them together for a
bit longer, and once they bonded we released them in a private, safe location
in Cuyahoga County on June 26th. And I never saw them again. They were all
flightless still, where could they have gone????
It’s a fact Canada Geese walk huge distances when they are flightless, so I
looked for them ALL SUMMER with no success. In the midst of COVID and being high risk myself, the only thing I did all
summer was look for them after work when monitoring all of our other released waterfowl. We have all of our birds
banded by licensed bird banders, so I identify them by reading their band numbers from afar with my scope. I had zero
sightings of these missing geese. I even GPS’d every pond on the map and searched each one multiple times. Nothing.
I hopeful they were okay, but I really had no idea. Given that the female was an adult with experience, I hoped she
would teach her new kids how to be wild geese and thrive, somewhere else safe. We foster orphaned baby geese to
wild families every year, but we have never tried to foster orphans to an adult goose we had in rehab together. The
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summer went on and on without a sighting.
In early September, we received word from our bird bander that one of these geese was taken by hunters in Copley,
Ohio, near Akron. Even though this information was sad, bands reported this way still help the researchers learn
valuable data. So, we knew they survived! Since one of the young survived to migrate to Akron, the others should be
okay because it wouldn’t have been possible for them to survive on their own without their foster mom. They were too
young. A week later we got another report that a young one was seen at Ridgewood Lake in Parma, Ohio alive and well!
Remember, the foster mom came from Parma. I had suspected when she and her new kids were flighted again, she
would take them back to her home territory. I even went back there and checked a few times but never saw them.
I went to Ridgewood Lake to locate them. When I got there, there were over 300 geese and half flew off before I even
left my car. I checked every bird still there and none had bands. I made one
more attempt to check the school where they came from. There were only
three non-banded geese there with a domestic duck, unfortunately. When I
was almost back to my car, I heard a distant flock of geese calling from a mile
or more away. So, I waited. A few moments later a large flock came flying
over the treetops and set their wings to land into the pond. Some did but
some landed in the parking lot. All were banded! It had to be them! I checked
their bands with my scope and SUCCESS! It was them! They were all fine!
They looked great! I checked each band to confirm the foster mom was there
and indeed she was. SO AMAZING!
We learned so many things from this. We can successfully foster orphaned
Canada Geese to adult Canada Geese we have in rehab. Our protocols to keep
orphaned animals scared of people while in rehab worked. We can convert
young geese that have been imprinted on humans back to being imprinted on their own species with some work. I yelled
“where the heck have you guys been!?” I was so happy to see them again and they were certainly happy to be back in
the wild with their new mom. Success!

Embrace the Inevitable Swamp
By Ray Stewart
Washington, D.C. has an unenviable reputation as a figurative ‘swamp’. There is also this urban myth that it was also
built on an actual swamp. The founders could have picked ten square miles just about anywhere and many locations
were scrutinized, including Philadelphia and New York. George Washington and others preferred this place at its furthest
navigable reach on the Potomac River because of the gently rolling hills, commercial potential and, for political reasons
(not too far north or south).
Admittedly, the riparian edge of the Potomac had characteristic marshes and flood plains. This poorly drained habitat
was made worse by poor agricultural practices up stream. In the mid-19th century massive erosion sent sediment slurry
out of the hinterland, forming massive mud flats along the river’s margins.
Washington, D.C., on the Potomac River, lies thirty miles from where the river enters the Chesapeake Bay and 85 miles
from the Atlantic Ocean. Nonetheless, at D.C the river is tidal, experiencing surges twice a day. Salt water from the sea
mixes with fresh water that fluxes in various degrees of brackish water as the tides, seasons and precipitation varies.
Flooding is a recurring problem. For instance, in 2006, 3 feet of storm
water covered the National Mall, flooded museums, office buildings and
basements along Constitution Avenue. A 1936 flood is shown here of the
Navy Yard largely under water. But the only true swamp would have been
along these tidal flats and flood plains typical of most river systems.

Navy Yard 1936

If monuments and stone buildings had been built on the soggy soils
of a swamp they might fail in short order. The Smithsonian Castle, for
example, has been standing straight since the late 1840s. The enormous
obelisk we know as the Washington Monument is bold and plumb since
its completion in 1884. At its founding, the Tidal Basin and The National
Mall west of the Washington Monument was part of a wider Potomac
River. The rest of the National Mall, including the Smithsonian Institute is
within the 100-year flood plain. The submerged areas of the National Mall
were elevated with dredging from the Potomac shipping channel. Levees
were built in the 1930’s in an attempt to prevent flooding. Figure 1 is a 19th
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century rendering of Washington, D.C. looking out over the Capitol (the Hill) building still under construction and with
the now erased Tyber Creek flowing across what is now the National Mall into the Potomac River in the background.
Today there are changes taking place. Resulting from sea-level rise and,
in part, due to subsidence the pedestrian walkway around the tidal basin
is flooded at high tide. According to the U.S. Climate Resilience toolkit
global average sea level has risen about 7 to 8 inches since 1900, with
about 3 of those inches occurring since 1993. The U.S. Environmental
Protection Agency claims that the tidal Potomac is now rising at a rate
of one inch every eight years. These changes should have little effect on
the existing tidal wetlands as they tend to rise along with water levels by
accumulating passing sediments. Freshwater marshes, however, may be
damaged by the introduction of brackish water.
Also, as a consequence of climate change, the Northeast U.S. has seen
a greater recent increase in extreme precipitation than any other region
in the U.S. The region experienced more than a 70 percent increase in the amount of precipitation falling in “very heavy
events” between 1958 and 2010. The frequency of these heavy downpours is projected to continue to increase over
the remainder of the century. Heavy storms bring the water level up precariously close to the base of the Jefferson
Memorial.
Today, the Tidal Basin where the Jefferson Memorial sits, is sinking. Both foot
and vehicular traffic are compacting the soil. Combining this with sea level
rise results in frequently inundated walkways. Even the famed cherry trees
have brackish water 3 feet up their trunks daily at high tide. These trends
will result in the Jefferson Memorial surrounded by 4 feet of water by 2040
and perhaps 9 feet of water by the end of the century. These issues have led
to the formation of the Tidal Basin Ideas Lab, funded by American Express,
which brings together the expertise of five leading landscape architects.
Among the ideas that have emerged is to allow a natural evolution of the
landscape. Rather than erecting more barricades and pumps to artificially
manage the hydrologic regime, a majority of the Ideas Lab architects espouse
“Let the waters be free.” Tours of the monuments could arrive by boat. One
proposal recommends the creation of a floodplain forest around the tidal
basin. Yes, you could embrace the inevitable swamp. Natural vegetation
would also protect the monuments from tidal surges.
No decisions have been made. Various philosophical approaches are
under consideration. The Tidal Basin Ideas Lab states, “Yet, our work is not
merely reactive to current and projected conditions, nor is it only a search for solutions to specific problems. It is an
opportunity to posit new ways of thinking about ecology, social space, narratives, and experiences, pushing forward our
understanding of what memorials and public landscapes can be. The time to begin this process is now.” Public comments
can be submitted here: https://tidalbasinideaslab.org/participate. For a virtual tour of the Tidal Basin and the National
Mall visit: https://www.youvisit.com/tour/64156/80707

Wetlands in a Warmer World

How Will Climate Changes Affect Waterfowl?
By Mike Anderson, Ph.D.
Wildfowlers have long been obsessed with the weather. After all, nothing has more
impact on the fortunes of duck hunters than ice, open water, and tomorrow’s wind.
Earth’s climate, so far as scientists can reconstruct it, has fluctuated markedly over the
millennia. Glaciers have come and gone. Droughts and floods have waxed and waned.
© Tom Reichner
Whole continents have moved, and the seas changed with them. So, attributing every
unusual weather event today to human modification of the atmosphere is nonsensical. But does that mean there is nothing
to be concerned about? Hardly. If you ask instead what trends are evident in the climate record, how has the atmosphere
been altered, or what changes are unfolding in the world’s oceans, the answers are sobering.
Although we can’t discern the picture yet, it is clear that the tapestry of water and birds across the continent is likely to
change in the years ahead. Coastal marshes are likely to lose birds as wetland losses mount; big waters inland may do
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better, but only if water quality can be protected. Warmer winters will mean birds, on average, wintering farther north, as
long as they have water for roosting and adequate food. Having said this, there will always be warm years and cold years,
wet years and dry years, and cold fronts and nor’easters to make average years exceptional. The bigger question is whether
waterfowl habitats in North America will be able to support historical numbers of breeding and wintering birds in the face
of global climate change.
What Is Changing?
The earth’s average temperature is the product of complex physical forces including the chemical composition of the
atmosphere. Several compounds such as carbon dioxide (CO2) and methane are powerful greenhouse gases, in that they
help trap heat in the atmosphere, preventing it from radiating back into space. If the atmospheric concentration of such
gases increases, so does the temperature of the globe. Depending upon the future emission scenarios and climate models
used, the Intergovernmental Panel of Climate Change has upped its projections for warming this century to 2.5° - 10.4°F.
While there is growing consensus about the general physical changes we might expect as a result of global warming, there
is much less certainty about what the biological impacts of those changes might be. That’s because the current climate
models are designed to predict change over very large geographic areas-larger scales than biologists typically use to study
wildlife. Second, the predictions are imprecise and depend greatly on what humans will do in the future. Finally, things like
timing of precipitation, and variation from season to season and year to year, are hard to predict but can matter a great deal
to critters like migrating ducks.
Prospects for Key Waterfowl Regions
Ducks Unlimited (DU) believes that the prospects of climate change are serious, and we are taking steps to keep informed
and do prudent contingency planning for conservation. There remains, however, a great deal of uncertainty about how this
global drama will play out, and that too must be considered as we plan for the future. Here’s a sampling of projections for
some of DU’s high priority conservation regions:
Prairie Pothole Region (upper mid-west)
The Prairie Pothole Region is the single most important breeding area for waterbirds in North America. Average spring
temperatures have increased in this region over the past 50 years, and all global climate models predict further warming.
Expected ecological changes include fewer wetlands on average; shorter flooding duration for wetlands; greater annual
variability in surface water; changes in agriculture; and changes to water depth, salinity, temperature, plants, and aquatic
food webs.
Drought affects the breeding success of prairie ducks by decreasing the likelihood of breeding at all; and by causing reduced
clutch sizes, shorter nesting seasons, reduced likelihood of renesting, lower nesting success, and lower brood survival,
collectively resulting in fewer ducks being produced.
Gulf Coast
Gulf Coast wetlands provide wintering habitat for many North American waterfowl, so prospects for climate change here is
of great interest.
Globally, average sea level has risen from four to eight inches over the past century, due mostly to thermal expansion of the
warming oceans and melting of land ice. Climate models anticipate a further sea level rise of 18 to 20 inches by 2100, and
more thereafter.
The rate of sea level change along the U.S. coast has varied from place to place because of differences in vertical
movements of land, alluvial deposition, and land subsidence from extraction of water or petroleum. In historic times,
relative sea level rise has been greatest in Louisiana, high in Texas and New Jersey, and intermediate along the Mid-Atlantic
coast.
With a projected 18- to 20-inch rise in sea level, land loss along the U.S. coastline, without additional shoreline protection,
has been estimated at: Mid-Atlantic Coast 900 square miles, Louisiana 1,350 square miles, other Gulf areas 900 square
miles, and Pacific Coast 550 square miles. Clearly, humans and wetlands will increasingly compete for space in coastal
zones, because a 24 percent growth in U.S. coastal county residents is predicted by 2025.
Between 1956 and 1990, Louisiana coastal wetlands were lost at a rate of 25 to 40 square miles per year. About 40 percent
of the nation’s brackish and freshwater coastal wetlands are found in Louisiana, where seasonal flooding of the Mississippi
River successively created six distinct deltas over the last 7,000 years. During the last century, however, dam construction
on the upper Mississippi has reduced the river’s sediment load by about 50 percent, and the construction of levees has
greatly reduced flooding. Faster main channel flow also means that less sediment settles out where it can build marshes.
So, currently, marsh building cannot keep pace with sea level rise.
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Extensive loss of habitat in the Gulf Coast region would affect species of concern like lesser scaup and northern pintail.
Mid-continent lesser snow geese also winter here in large numbers, and the great majority of the world’s redheads
depend on shoal grass in the Laguna Madre. Freshwater habitats near the coast are limited and dependent upon uncertain
precipitation. In recent decades, flooded rice fields have greatly augmented natural marsh habitats in these regions, but rice
agriculture along the Gulf is on the decline in the face of tough competition from other rice-growing regions. If Gulf region
coastal habitat losses are severe enough, with few options for redistribution of birds inland, wintering waterfowl could be in
trouble in cold years when they concentrate at the southern end of the flyway.
Mid-Atlantic Coast
The U.S. Mid-Atlantic Coast (especially Chesapeake Bay, Delaware Bay, Currituck Sound, and Pamlico Sound) historically
wintered large numbers of waterfowl, although changes in these estuaries reduced their attractiveness to ducks during the
1900s. Sea level rise is likely to reduce further the amount of suitable shallow water habitat. The latest assessment report
for this region predicts a relative sea level rise of 7.5 inches by 2030, and 26 inches by 2095. Chesapeake Bay salt marshes
do not receive sufficient sediment and organic matter to keep pace with current rates of sea level rise, and the discrepancy
between sea level rise and sediment accumulation rates is likely to widen in the coming years.
Changing climate also may affect stream flows that could, in turn, affect local salinity, nutrient loading, and aquatic food
webs. Maintaining or improving water quality in the Chesapeake Bay and other Mid-Atlantic estuaries will be challenging
given the projected regional growth in human populations. Species that are able to move to agricultural lands for food may
face fewer limitations than the diving ducks dependent upon aquatic foods.
Mississippi Alluvial Valley
Uncertainty about future precipitation and runoff also clouds predictions for the Mississippi River Basin, the third-largest
drainage system in the world. More than half of the land area of the basin is devoted to cropland, much of that former
bottomland hardwood forests. Wetlands in the upper basin provide important breeding and staging habitats for Mississippi
and Atlantic flyway waterfowl. The lower basin is the most important wintering area on the continent for mallards, and
supports large numbers of other dabbling ducks and wood ducks.
The extent of winter flooding in the valley affects body condition and winter survival of mallards. Currently, however,
different climate models offer contrasting predictions about future river flows, leaving us with little ability to predict future
flooding patterns in the valley and, thus, the future suitability of the region as waterfowl habitat.
Great Lakes
Great Lakes shippers struggled last winter as water levels from Duluth to Montreal continued to recede. Now some 39
inches below 1997 levels, the lakes are edging ever closer to record low levels. Reduced precipitation and runoff, coupled
with warm temperatures (which means reduced ice cover and more lake-effect snows) are keeping it that way. If climate
modelers are on track, the Great Lakes of 2001 will be more the norm than an anomaly. For waterfowl, this could be mixed
news. Certainly, in the short term, lakeside wetlands could suffer from lower water levels. Reduced water volume could
also concentrate nutrients and pollutants entering the lakes, degrading waterfowl food supplies. On the other hand, if we
can muster support for far-sighted coastal zone planning, there may be opportunities for enhancing and protecting new
shallow-water habitats for wildlife as water levels gradually recede.
Central Valley of California
Until the 19th century, the Central Valley of California contained one of the largest complexes of wetlands in the United
States. Drainage for agriculture and human settlement eliminated some 95 percent of those wetlands, although many
basins have been restored in the last 20 years, and flooded rice fields provide thousands of acres of supplemental habitat.
The densities of waterfowl wintering in California are generally the highest to be found in the United States, so DU views
any threat to the integrity of these wetlands with concern.
Recent studies predict that warmer temperatures will cause more precipitation in the Sierra Nevada Mountains to fall
as rain. More rapid runoff and earlier snowmelt would lead to higher winter flows and reduced summer flows in most
California rivers. Decreased summer stream flows would intensify competing demands for water. Moderate flooding in
the Central Valley probably benefits wintering waterfowl by increasing the amount of feeding and refuge habitat available
to the birds, while simultaneously reducing crowding and the likelihood of disease transmission. So, if future winters
are wetter than today, waterfowl may benefit. The value of this flooding, however, depends critically on underlying land
use. If the extent of rice culture in the valley were replaced by less-wildlife-friendly crops or if it is reduced in the future
(for instance, if irrigation water becomes too costly), then winter flooding of agricultural land would be of little value to
waterfowl.
Along the California coast, sea levels are projected to rise by eight to 12 inches in the next century. Shallow tidal habitats
could be reduced substantially because human development will limit inshore “migration” of coastal wetlands. Increased
winter stream flows following decreased summer flows to the Delta and San Francisco Bay are predicted to result in higher
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concentrations of contaminants in the estuary. Diving duck habitats are generally more limited along the Pacific Coast than
the Atlantic, so any deterioration of habitat quality would be cause for concern.
Western Boreal Forest
The vast Western Boreal Forest of Alaska and northwestern Canada supports some 14 million breeding waterfowl. Many
more birds use these habitats for molting or staging, or as a retreat when the prairies are dry.
Boreal forest ecosystems could be among the most-affected by global warming because of the greater temperature changes
expected at high latitudes. Ecological predictions include lengthening ice-free seasons on lakes and rivers, earlier runoff,
melting permafrost, and northward range shifts by plants and animals.
The biggest obstacle to anticipating impacts of climate change on waterfowl in this region is a lack of understanding of the
basic ecology of boreal wetlands and breeding ducks. We know little about what limits waterfowl populations breeding
in the region or the nature of wetland food webs on which ducks depend. This is a serious knowledge gap because while
several duck species (scaup, scoters) in this region are declining, resource development (oil and gas, forestry, mining) is
rapidly expanding, and climate change impacts are expected to be profound. Farther north, some arctic regions seem
destined to experience greater warming than anywhere else in the northern hemisphere. Longer ice-free seasons will mean
longer and more favorable breeding seasons for arctic geese. For some species, this would be great news; for the white
geese, however, increased production could aggravate problems with overgrazed breeding habitats.
What Should Conservationists Do Now?
People are challenged to make important environmental, social, and economic decisions in a world pervaded by
uncertainties. The prospects of global climate change pose especially difficult challenges for conservation planners
because of the scale and complexity of the problem, the long time required to learn about impacts, and the high degree of
uncertainty associated with some of the predictions about future conditions.
But uncertainty doesn’t preclude the need for conservation decisions today. The immediate challenge for DU and likeminded organizations is to judge what adaptations to future conditions are prudent now, even if we are unsure, and,
second, what should be done to improve our understanding of climate change and options for future adaptation. Scientific
monitoring is essential in those systems that seem most vulnerable (e.g., Prairie Pothole Region, coastal zones, Western
Boreal Forest). Improving our understanding of how current swings in climatic conditions affect wildlife populations and
their habitats would allow us to anticipate climate impacts much better than we can today. Monitoring changes in other
sectors that impact wildlife conservation (e.g., agriculture, forestry) should yield early signals of impending challenges or
new opportunities.
DU will seek opportunities that might be lurking in the global greenhouse. Some regions might become a good deal wetterand for ducks, where there is water there is opportunity. Conversely, where freshwater becomes scarcer, a wider segment
of society should value the role that wetlands, grasslands, and forests can play in ensuring that clean water flows from our
watersheds. Some waterfowl habitats may have potential to help remove CO2 from the atmosphere and thereby bring new
funding partners for habitat restoration.
Waterfowl habitats throughout the continent have been affected profoundly by human development. Any effects of climate
change will be imposed on top of existing pressures. In most places one obvious adaptation would be to reduce existing
stresses on wetlands (e.g., nutrient loading, toxic chemicals, filling, drainage, soil erosion, urban encroachment) and,
thereby, reduce vulnerability to further climate-induced alterations. This may be the single most important and achievable
thing that we can do today to prepare for a warmer but uncertain future.
Want More Information? Visit the following Web sites: The US National Assessment and Intergovernmental Panel of Climate
Change.
Nature’s Carbon Traps
Ducks Unlimited and its conservation partners are exploring opportunities for using wetlands, grasslands, and bottomland
hardwood forests to take up, or sequester, atmospheric carbon. If this works as well as some scientists predict, it may
provide added incentive for North American society to conserve and restore waterfowl habitat. Power producers, energy
companies, and other private industries are already investing speculatively in international carbon credits. The basic notion
is that industry or governments might be allowed to offset some portion of their carbon emissions by restoring natural
habitats that remove carbon from the atmosphere and incorporate it in plant tissue and soil organic matter. Restoration of
bottomland hardwood forests seems tailor-made for such a program. Carbon cycling in other habitats, like prairie wetlands,
needs additional study to test their carbon storage potential. DU is actively exploring these opportunities and facilitating
research needed to guide the way.
Article Credit : 2002 issue of Ducks Unlimited magazine
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