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‘tis the season when you are asked
to make year-end contributions to
your favorite charities. OWA makes
the same appeal in competition for
those scarce dollars. Ohio’s wetlands need advocates, educators
and scientists to work for their protection. We have an ambitious
agenda ahead of us as we establish ourselves as a state-wide organization. Although we have every
intention to make events selffunded, it is not always possible to
bring all of the costs to bear on
attendees. Many of our most stalwart volunteers have incurred personal expenses on behalf of OWA,
driven by their desire to champion
the cause.
OWA is still funded exclusively by
members. Just as FOWL was for 20
years, we continue to depend on the
kindness and generosity of individuals who care about rare and special
habitats. Your support is needed

eral budget battles could degrade that protection even
further. Initiatives in the state
of Ohio are challenging wetland protection in unprecedented ways. The need for a
potent wetland advocacy is
needed now!

now more than ever.
Over half of our wetlands in the
lower 48 states are gone. In Ohio,
more than 90% have been filled and/
or drained. Those remaining wetlands have often been degraded.
Quality, functioning wetlands are
rare and precious. Legal protection
of wetlands has been seriously
eroded in the past decade and fed-

Please help us with a renewed
membership, generous gift
and a commitment to volunteer your special or general
skills at some of our activities.
As much as we need financial
support, we also need committed
members to participate in advancing our goals. Use the back page
of this newsletter to donate. If you
are already a current member,
consider an additional donation or
a gift membership for someone
who has similar sentiments.

Introduction to the Featured Article
The bulk of this newsletter is a project that Ray Stewart has completed for a course at Miami University this fall.
A research paper accompanies an infographic about the family of birds known as Ardeidae. Those familiar with
wetland birds in Ohio have encountered some of these. Several members of this group are listed in Ohio as
endangered, threatened, etc. There is a direct correlation between the decline and endangerment of these birds
and the loss of wetlands in this state. I make the case that special habitat is essential to the survival of these
birds. Wetland birds are found exclusively in wetlands. The fate of many plants and animals are tied to the health
and wellbeing of wetlands.

The complete paper with bibliography and full color infographic are posted at OHwetlands.org.
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E v o l u t i o n a r y Ad a p t a t i o n s
o f t h e F a m i l y Ar d e i d a e
By Ray Stewart
Written for Issues in Evolution, Miami University, Fall 2012

“Ardeidae
includes the
long-legged
waterbirds,
Herons, Bitterns
and Egrets”

Great Egret, Ardea alba
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Evolutionary adaptations are special physical features and behaviors of individuals
that are beneficial for
their survival. Without
these adaptations organisms would not be
able to fill the ecological niche they occupy.
The family Ardeidae
includes the longlegged waterbirds,
Herons, Bitterns and
Egrets. Although members of this family are
distinct from one another, they have a set
of traits that make
them a unique and coherent group. Ardeidae
mostly live in or near
shallow waters and
marshy wetlands of
coastal areas as well
as inland freshwaters.
(Sibley, Elphick, Dunning, & National
Audubon Society,
2001)Cattle egrets
are an exception
since they are more
likely to be in grasslands. To accommodate their use of shallow waters Ardeidae
have long legs and
long toes that lack

webbing. Their long,
curved necks support a
narrow head with a
spear-like beak. These
traits can also be found
in other families of
birds but the unique
feature of all members
of this family is the
powder down that they
produce. Although all
birds have an undercoat of down feathers
for insulation, the powder down of the Ardeidae grows continuously with tips that disintegrate into a powdery substance
(Wetmore, 1920).
These special adaptations will be described
here and on the infographic to illustrate
the intimate relationship between this family of birds and their
precious wetlands.
The class of Aves is
one of the most recent
in evolutionary history.
Bird-like dinosaurs
were present at least
150 million years ago
(mya). Archaeopteryx
had both teeth and
wings but did not have
the skeletal form to in-

dicate powered flight.
Other cretaceous fossils show bird-like dinosaurs, the bipedal
predatory theropods,
with feathers. After the
great extinction event
ending the Mesozoic
(65 mya), no toothed
bird-like reptiles survived. Modern, presumably warmblooded, feathered
birds survived, most
notably in the form of
large flightless birds
like ostriches. Like the
warm-blooded mammals, birds quickly diversified in a new landscape devoid of most
reptiles that had dominated the Mesozoic
(Sibley, 2001).
The earliest possible
fossil evidence for
heron ancestry and the
family Ardeidae, is
from the early Oligocene Epoch (33.0
mya). More definitive
examples are much
more recent, coming
from the Miocene Epoch (<23 mya). Physical evidence is scarce
and adding to the uncertainty are fossils
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represented by only
individual bones or
even bone fragments.
As sketchy as the fossil evidence is, the
Ardeidae is fairly recent in geologic time
but certainly predates
the current Pleistocene
period (Olson, 1979).
DNA evidence more
clearly shows affinities.
The larger order of Pelecaniiformes (pelicanlike) is considered to
have a suborder of Ciconiiformes including
storks, ibis and spoonbills as well as the
Ardeidae family. The
Ciconiiformes has
more characteristics in
common and is assumed, therefore, to
have a more recent
common ancestor.
Other Pelicaniiformes
not in the Ciconiiformes are anhingas, cormorants, firgatebirds,
and gannets (Hackett
et al., 2008). These are
all long-legged, longnecked birds associated with near shore
waters and wetlands.
Egrets are usually
white feathered and

are easily spotted
whether flying, nesting
or wading. Herons and
bitterns have dark pigmented feathers. Bitterns tend to be secretive and nocturnal,
lurking in the tall reeds
and cattails of marsh
perimeters. It is easy to
see how the striped
patterns and straw
color camouflage of
the least bittern are
adapted to hiding. Herons and especially the
Great Blue Heron is
typically exposed during the day and is
overlooked mostly because of its statuesque
posture and stealthy
hunting style. It is not
as clear how the white
color of egrets is
adapted to wading in
exposed marshes. A
possible explanation is
that white feathers reflect solar radiation
more efficiently than
dark feathers, especially in tropical,
coastal climates. It is
not clear how dark
color under these
same conditions is
adaptive. Dark plumage is a thermal disad-

vantage in hot tropical
sunshine. There are,
however, many examples of dark plumage in
these same locations
without any apparent
disadvantages (Ellis,
1980, p. 370). Factors
other than thermoregulation and camouflage
will be needed to explain the other colors in
this family.
The typical feeding behavior of
herons is to
stand motionless
or to stalk slowly
waiting for prey,
usually fish, to
approach. The
exaggerated adaptations of long Little Egret, Egretta garzetta
legs, long toes
and spear shaped
beak are well suited to
stalking prey in shallow
waters. There are
variations on this basic
posture where the
Great Blue Heron will
have its neck extended
upright or at a slight
angle, the Green
Heron typically
crouches with its neck
retracted (Kushlan,
1976, p. 87). As sited
Continued on page 6
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(van der Leeuw, 2001, p.
1353) “only a few bird species show extreme functional
demands in terms of velocity
or force on the neck system,
like the darting stroke in the
heron (Kral, 1965)”. Long
legs keep the bird’s body
above the water level allowing it to walk through the water without alerting potential
prey while helping to keep its
feathers dry. The long toed
feet provide balance and
support on soft substrate.
Webbing is not needed since
the feet are not used as paddles. The long spear shaped
beak is well designed to
pierce the water surface and
grab a fish. The fish is then
repositioned to point head
first into the heron’s mouth
and down the gullet. The
long toes are sometimes
used to rake the substrate or
rattle submerged vegetation,
scattering the inhabitants
then picking them off handily
(Meyerriecks, 1971, p. 435).
A variety of hunting techniques are used that take
advantage of these birds’
ability to wade secretively
and strike decisively to feed
on submerged prey without,
themselves getting very wet.
Powder-down is usually
found on the breast and
rump but may be in other
places, too. This powder is
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used for preening its
feathers (Sibley et al.,
2001, p. 170) The texture of this powder
down is greasy, not dry
and is used while
preening every feather
as a waterproofing
(Wetmore, 1920). Using its pectinate claw,
the powder down is run
along all feathers to
clean and polish their
surfaces. (Bock, 1956, p. 6)
A pectinate claw has a comb
-like texture that aids in
grooming.
The long, curved neck in
members of the Ardeidae
family is adapted to foraging,
especially fishing in shallow
waters. The path of the neck
bones is even more exaggerated than the outward
appearance of the neck.
From the head, the spine
initial tracks toward the back
of the neck but about half
way it shifts toward the front
of the neck. An awkward
looking notch is sometimes
visible where this transition
occurs. This particularly
elongated vertebra pivots to
allow the head to strike
quickly at its prey. This feature and its stealthy hunting
style make it a formidable
predator (Sibley et al., 2001,
p. 171).

Summary
These various features collectively describe a distinct family of birds that is especially
well suited to life in and
around marshes. These specialists’ adaptations although
contributing to their success
are also quite restrictive since
they do not permit the bird to
wander far from its dedicated
environment. Understanding
these adaptations, their advantages and disadvantages
are critical to landscape maintenance and wildlife management. The value of rare habitats is better understood when
their inhabitants are known to
have no other alternatives.
The fate of members of the
Ardeidae is intimately connected to the fate of wetlands.
As wetlands around the world
are threatened and destroyed,
these finely-tuned wetland
hunters are similarly threatened.
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British Petroleum Criminal Charges Resolved
This week’s news about the recordbreaking fines to British Petroleum for the Gulf of Mexico oil spill
has raised some questions. We
have reported in this newsletter on
our campaign to pass the Restore
Act. The following is a report from
Chris Canfield, Vice President Gulf
Coast/Mississippi Flyway, National
Audubon Society in personal correspondence this week.
Today the
Justice Department announced an
historic settlement with BP
on criminal
charges related to the
Gulf oil disaster more than
two years
ago. The settlement includes admission of misconduct and negligence
related to the deaths of 11 workers
and of lying about flow rates of
oil. The $4.5 billion fine is the largest in history for such a criminal
case. Attached are details from the
Department of Justice.
Some important realities:



Nothing in such a settlement
can make up for the tragic loss
of life. Our hearts should continue to go out to the families of
these victims of gross negligence.



This settlement is only related
to the criminal penalties, even
though there are allusions to the
Clean Water Act and Migratory
Bird Treaty Act in the discussions of it. In fact, the major
penalties we’ve mostly discussed related to the RESTORE Act and the Natural
Resource Damage Assessment, are still pending settlement or decision in court. What
this does do is make stronger
the case that BP should be held
to the “gross negligence” standard that would make Clean
Water Act fines alone worth
upwards of $20 billion. The
statements today made clear
that these criminal fines are in
no way an offset against the
additional money BP should pay
under these other authorities.



Much to our happy surprise, a
good portion of these fines will

go into Gulf restoration
work. Over the next five years,
$2.4 billion will be put into the
National Fish and Wildlife Foundation (NFWF) for restoration
work across the Gulf. Half will
be available for barrier island
building and major Mississippi
River diversion (both high priorities for Audubon’s flyway
plans). The other half will be
used in the other 4 Gulf states
to acquire conservation lands,
much of which could be priority
targets for Audubon’s programs
and birds! We have a close
working relationship with NFWF
so look forward to helping in the
decision making.



The continued drumbeat of your
very public efforts to hold BP
accountable can have only
helped in bringing them to the
table on this and will help on
the final settlement. Everyone
needs to know the public hasn’t
forgotten. So thanks for that.

Out of this horrible tragedy, good
things can and will come for conservation. Keep the faith. Chris

Marsh
Madness

Marsh Monitori n g Tr a i n i n g

Ve r n a l P o o l
Program

Save the date: Feb. 2, 2013, International Wetlands Day. We will host
our second
Marsh Madness
Celebration at
the Cleveland
Metroparks
Rivergate Café in
the flats, downtown Cleveland.
Registration required, includes
dinner, cash bar,
music and entertainment . More
details to come.

We have a preliminary date set to
provide Marsh Monitoring Training at
Mentor Marsh on February 9th from
1-5 with a hike on the marsh to follow, weather permitting. Mid Feb. is
a great time to start preparing for
spring activities, since wetlands
often come alive even before the
snow melts. OWA is happy to provide no cost
training for
interested
groups who
can bring a
dozen people
together.

A plan is in the works to coordinate a
vernal pool workshop with the Ohio
Environmental Council this spring. I
can’t give too many details until they
are confirmed but it looks very impressive at this conceptual stage.
We are proposing a 2 day event in
late March to early April to include a
slate of wetland experts and tours of
extensive, seldom-seen habitat in
north-central Ohio.

Wil Redding as the
Marsh Mallow Man at
Marsh Madness 2012

In the field, we will look for the variety of salamanders and frogs that
visit vernal pools to mate as well as
the tiny macro-invertebrates that
sustain them. In the workshop we
will see how to document and report
for scientific interests.S
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Please Renew or Become a Member
Mail to:

Membership Categories

OWA Membership
P.O. Box 3
Amherst, Ohio 44001

Choose one;

(First and Last Name)

Supporter: ____ $50/year

Membership includes email
announcements and invitations to special events.
‘Like’ us on Facebook and
stay informed.
https://www.facebook.com/
OHwetlands
And see our main website;
OHwetlands.org

Standard ___ $20/year or

(mailing address)

Senior/Student ___ $10/year
Make checks payable to:
Ohio Wetlands Association
Consider giving a gift membership to someone who
shares an interest in wetlands.

(City, State, Zip Code)

(email address)

(date)

Wetlands Summit December 1, 2012, Advanced Registration closes November 21st.
On-site Registrations is welcome.

See WWW.OHwetlands.org for details.

