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The Pterosaurs

The study of the evolution of avian flight, thoroughly fascinating

in itself, is a window into the heart of the evolutionary process. It

is a story which has become much clearer in the last decade, but

is still a patchwork, with many missing parts. Long before there
was anything that remotely looked like a bird, probably before the
most primitive feather, the Pterosaurs (possibly, close relatives of the
dinosaurs), had already mastered flight. Throughout the Jurassic
and Cretaceous periods, featherless Pterosaurs flew.

The Ancestors

The first dinosaurs were the Theropoda. They were bipedal, and
most were carnivorous predators. They were certainly on the scene
Py 210 mya (million years ago), in the late Triassic. Their legs were
large and strong and their arms were short. They had a long neck
and a long muscular tail, which extended straight back. Their spine
was carried horizontally, with their tail acting as a counterbalance.
Coelophysis (“hollow form”), was a
Theropod named for its hollow limb bones.
The weight of its skull was lightened

with openings called “fenestrae”, and
strengthened with narrow skeletal struts.
Its pectoral girdle was stiffened with a
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Coelophysis by Gareth Monger © GM/OUMNH | “furcula” (the fused collar

pones we find in birds today). It walked, as birds do, on three toes,
and its first toe (the “hallux”) was raised. In later groups the hallux
swung to the back and opposed the three walking toes.

The Jurassic followed the Triassic, and lasted about 55 ma (mega
annum, million years). It was in the late Jurassic, between 160

and 145 mya, that the diverse group of Theropod dinosaurs, the
Coelurosauria, began to appear. As the first vertebrate fliers, the
Pterosaurs, had already demonstrated, feathers aren’t necessary
for flight; insects and bats demonstrate that today; but many, if not
most, Coelurosaurians bore feathers on their bodies. Feathers, and
many other characteristics that had evolved for other purposes,
served as a fortuitous and enduring platform for flight.
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-+ Over millions of years evolution reshaped the
Coelurosaurian skeletal frame. Some bones
got smaller or disappeared, others fused
together to perform new functions and make stronger, lighter, more
compact structures.

The “Hand Seizers”

The Coelurosauria indude the Maniraptora (‘hand raptor” or

“hand seizer”). By the early Cretaceous the Maniraptorans had

)
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taken the old Coelurosaurian form in some new directions. Their
brains were often rather large for dinosaurs, and more bird-like,
and mostly, they were predators. Paleontologists Kevin Padian and
Luis M. Chiappe (Sdentific American, February 1998), describe the
spedialized Maniraptoran arm and hand: “In the wrist, a disklike bone
took on the half-moon shape that ultimately promoted flapping
flight in birds. . . . The hand became longer, too, accounting for
a progressively greater proportion of the forelimb, and the wrist
underwent dramatic revision in shape. The half-moon, or semilunate,
shape was very important because it allowed these animals to flex
the wrist sideways in addition to up and down. They could thus
fold the long hand, almost as living birds do. The longer hand could
then be rotated and whipped forward suddenly to snatch prey.”
The Maniraptoran tail was somewhat shorter and stiffened, further
bracing it, and improving its ability to counterbalance swift and
nimble bipedal motion.

Groups within the Maniraptora are
generally regarded as the most likely
antecedents of birds. Foremost among
these groups are the Dromaeosaurs,
distinguished by a large hyper-extended claw, or talon, on their
second toe. They presumably held that toe retracted while walking
on toes three and four. They were capable of using hands and
feet together to seize and subdue prey, and with the large talon

at the end of their powerful legs, to stab and rip. Deinonychus
was about 3 meters to the end of its tail and the somewhat smaller
Velociraptor almost 2 meters. Deinonychus
Deinonychus, Ostrom of Yale, and the “Urvogel”
Deinonychus is joined in
history with a leading light in dinosaur
paleontology, the late John H. Ostrom of
Yale, and Yale's Peabody Museum. Ostrom
was part of a group which excavated

Velociraptor

by Alexandra
Lowendanhl
fossils of Deinonychus in Montana in the early 1960s. Years of

study of these fossils led him to become an early proponent of the
idea that dinosaurs could be fast, active animals, rather than slow
moving lizards. He was deeply impressed by the striking similarities
between Deinonychus and Archaeopteryx (often called the
“Urvogel” or earliest bird, now more for historical than evolutionary
reasons, though a recent study suggests it may have been an early
Dromaeosaur). It was Ostrom, in 1969, who first proposed, against
much resistance and disbelief, that Dromaeosaurs must be closely
related to the direct ancestors of birds.

The disbelief has turned to acceptance in the last ten years, with the
extraordinary discoveries at the Yixian formation in northwestern

China and a few other sites. Fossils in these unusual geological
Continued on Page 4
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PROGRAMS AND FIELD TRIPS

TANZANIA SAFARI

Date: Wednesday March 15, 2006

Time: 6:30 PM

Location: Pierson Library, Shelburne

Speaker: Bob Abell will show slides of the birds, animals and
people he saw on his trip to Tanzania.

Contact: Shirley Johnson, 878-4132

Early Mud Season Birding in the Intervale

Date: Saturday, March 18, 2006

Time: 8:00 - 11:00 AM

Location: Parking lot at head of Rena Calkins Trail. It is the first
parking lot on Intervale Rd after passing Gardener’s Supply.
Contact: Bruce MacPherson, 863-2436

Woodcock Walk

Date: Saturday, April 15, 2006

Time: 7:30 PM

Location: Shelburne Bay Fishing Access parking lot
Trip Leader: Shirley and Bob Johnson

Contact: Shirley Johnson, 878-4132

Mt. Philo Warbler Walk

Date: Saturday, May 13, 2006

Time: 7:00 - 10:00 AM

Location: Meet at Mt. Philo parking lot.
Trip Leader: Andrew Webbe

Contact: Chip Wright, 985-3514

Rain Date: Saturday, May 27, 2006

Snake Mountain Warbler Walk
Date: Saturday, May 20, 2006
Time: 7:.00 - 11:00 AM
Location: Meet at parking lot on east side of Snake Mountain.
Trip Leader: Andrew \Webbe
Contact: Chip Wright, 985-3514
Rain Date: Saturday, May 27, 2006
Join Vermont Institute of Natural Science Researchers on
Mt. Mansfield for the Bicknell’s Thrush Survey
Date: Saturday, June 10, 2006
Time: 6:00 - 11:00 AM
Location: Meet at parking lot at base of Toll Road
Trip Leader: Chris Rimmer of VINS
Contact: Carl Runge, 879-4490
Pre-Registration Required: Call for futher details and cost

OTHER EVENTS
Sugar on Snow Parties
Dates: , Sunday March19th & Saturday & Sunday March 25th
and 26th
Times: Start at 1:00 on the 19th, 12:00 on the 25th & 26th
Location: Audubon Center Sugar House, Huntington
Contact: Shirley Johnson, 878-4132
This event depends on volunteers. To volunteer, please call
Shirley Johnson




GMAS Burlington Area Christmas Bird Count

2005 Results

Green Mountain Audubon Society’s 58™ annual Christmas
Bird Count in the Burlington area was held Sunday, December
18, 2005, and what a day it wasl! Relatively warm temperatures
and snow on the ground (not in the air) contributed to optimal
conditions for counting and results were impressive. We set high
count records for 10 species: Snow Goose (1201), Winter Wren
(3), Red-tailed Hawk (67), Rock Pigeon (1312), Eastern Screech Ow!l
(8). Red-bellied Woodpecker (6), Downy Woodpecker (94), Tufted
Titmouse (128), White-breasted Nuthatch (167), and Northern
Cardinal (168). We tied records for five species: Green-winged Teal
(1), Peregrine Falcon (1), Merlin (1), Hairy Woodpecker (53), and
Common Raven (24). Rare count spedies included the fourth record
for Ruby-crowned Kinglet, fifth record for Red-bellied Woodpecker,
fifth record for Peregrine Falcon, and second record for Chipping
Sparrow. We tied the record for the greatest number of species
seen (72) and saw a total of 15,260 birds.

There is a lot of variation from year to year, but some things
stand out this year. It was a good year for hawks. We broke the
record on Red-tailed Hawk, tied on Peregrine Falcon and Merlin,
and came dose to matching the record on the other usual count
species. Thanks to Allan Strong, we tallied three species of owls,
preaking the record for the past with Eastern Screech Owl and
finding Barred Owl and Great-horned Ow! well-represented.
Snow geese came to Vermont late this fall and seem to be staying
later, as seen in the record number of 1,201 in the count. We're
evaluating trends for duck species. There was not much wind
on the count day, so ducks were not concentrated in sheltered
areas and this might have resulted in lower numbers than
usually seen. Mallard numbers were low compared with the last
five years. Only 13 Greater Scaup were reported in this year's
count. Common Goldeneye were well-represented this year, but
Common Merganser numbers seemed low, although that number
has varied widely over the years. We saw about half of what we
might see in a typical year for American Black Duck. The trend of
species moving northward continues, reflected by the numbers of
Tufted Titmouse, Northern Mockingbird, Northern Cardinal, and
Red-bellied Woodpecker.

The forty-three people who participated in this year's count
were:

Frank Rounds, Peter Riley, Mary Lou Pendergast, David
Gusakov, James E. Osborn, Allan Strong, Peter Jones, Scott
Schwenk, Frank Pendleton, Rebecca Pfeiffer, Linda McElvany,
Andrew Webbe, Jenny Gundy, Tom Barber, Rick Renaud, Heidi
Chapman-Renaud, Steve Parren, Silas Miller, Shirley Johnson,
Robert Johnson, Ben Flemer, Juliette Juillerat, Carl Runge, Chip
Wright, Eric Wood, Kristin Wood, Dick Park, Kathy Archer, Jack
Price, Dave Hirth, Eric Lazarus, Joanna Hatt, Noah Perlut, Tom
Lawrence, Christopher McBride, Elliott McBride, Marilynne
Johnson, Jon Zurit, Ken Beebe, Pam Loranger, Bruce MacPherson,
Jean Battelle, and Barbara Mines. In addition, Larry Haugh
was the single feeder counter. Thank you to everyone who
participated! SJ

GMAS Winter Birding Events
On November 19, a sunny, but brisk day, about a dozen people
lined up at the viewing area at Dead Creek, facing north, away
from a biting south wind. A hundred Snow Geese still remained
on the site, and looking across the rather vast fields to the north,
they saw Northern Harriers, both male and female, and Rough-
legged Hawks. Flocks of Horned Larks, hidden in the furrows of
the frozen ground, intermittently flew up and then disappeared
again as they landed. In the ponds along the road to the Brilyea
Access, there were Green-winged Teal, Mallards, Black Ducks,
American Coots, and a Northern Pintail. EL

On January 7, 37 people braved 15 degree weather to join us
for an eagle and waterfow! search of Shelburne and Charlotte.
The morning turned out to be sunny and still, and the birding
successful at all locations visited: Shelburne Bay, Shelburne Beach,
Charlotte Beach and the Charlotte ferry landing. At the first three
locations we had rewarding views of an adult Bald Eagle, the one
at Charlotte Beach circling in the sky for some time. There was a
large flock of Canada Geese on the east side of Shelburne Bay,
and a Greater White-fronted Goose was spotted in their midst by
Ted Murin just after we leftl Ducks, seen at all locations, included
many Common Mergansers and Common Goldeneyes, and
smaller numbers of Hooded Mergansers, Buffleheads, Mallards,
and American Black Ducks. We saw Horned Grebes at Shelburne
and Charlotte Beach, and a flock of 60 Wild Turkeys in a field
near Shelburne Beach. There were numerous gulls of all three
common winter species at Shelburne Bay. CR

Call for Nominations
If you would like to serve on the Board of Directors of the Green
Mountain Audubon Society, or if you know of someone who
might be interested, please contact a member of the Nominating
Committee: Chip Wright (985-3514), Caryn Gronvold (862-7772),
Amy Vaughan (864-5540) or Jean Battelle (878-4529). Elections
will be held at the annual meeting in June.




Origin of Birds Continued from Page 1 camouflage and defense.”

formations were preserved with great surface detail, before the Through study of the feathered dinosaurs excavated in Yixian and
soft features were lost. Dromaeosaurs and other Coelurosaurians  €lsewhere, Prum and Brush identify spedific groups of dinosaurs
have been found at these sites bearing the imprint of feathers. The ~ Which each exhibit a stage of feather development, from the simple
most dramatic find occurred in 2002 with the discovery in Yixian of ~ hollow tube, to downy tufts, to bilaterally symmetrical (pennaceous),
Microraptor, a small, feathered Dromaeosaur, less than a meter in ~ feather vanes, and finally, to asymmetrical vanes.

length, with wings on its arms and its legs, and a long fan-shaped Asymmetrical, “closed vane” feathers are the control surfaces

tail. Microraptor did not have the skeletal apparatus necessary to essential for the aerodynamics of feathered fight. Called “remiges”,
(pl. of “remex”, from Latin “remus”, meaning oar), they are attached

directly to the bones of hand and arm, and are positioned on the
wing so that the narrow vane is the leading edge cutting through
the airstream, the wider part of the vane trailing. This stiffened entry
preserves the planar shape, providing smooth airflow over the
entire feather surface.

Pouncing Dromaeosaurs and Flapping Chicks

If the downy tufted feather and the pennaceous contour feather,
aided “Insulation, water repellency”, etc., what about the long
feathers which gradually evolved into a wing? J. P. Garner, et al,

in a paper on the origin of avian flight (Garner, JP, GK Taylor &

ALR Thomas (1999), Proc. Roy. Soc. London B), proposed a kind of
ambush predation, practiced by leaping from a small height, not
necessarily a tree, and descending on the surprised prey. Here, drag
is what is necessary, not lift. Even before the development of the
asymmetrical feather, long pennaceous feathers extending from the
hand and arms would provide drag and slow descent. Asymmetrical
feathers would later afford reduced turbulence, and greater
aerodynamic and directional control.

Alternatively, Ken Dial of the University of Montana has recently
conducted studies on juvenile Chukar Partridges, whose wings
were not yet fully developed, and found that by flapping rapidly in
an up and down, head to foot, motion, they were able to run up
inclined surfaces. The downward flapping of the wings, presumably
providing a better grip on the indined surface. Dial also observed
that as their wings grew larger, and using the same rapid flapping,
the older juveniles were able to run up steeper surfaces including a
vertical tree trunk.

Flying Out of the Cretaceous

By the early Cretaceous the tail vertebrae had already been lost

or fused in some groups (e.g., Confuciusornis and Rahonavis),
and transformed into the “pygostyle”, a

bony structure at the base of the sacrumto .| !

which the tail feathers attached. In the late
the bodies of birds today. Finally, the “flight feather” Cretaceous, a group called the “Carinatae”

support powered
flight, and is thought
to have glided from
trees. Unlike Yixian,
most fossils are found
at sites which have
preserved only the
mineralized bones, Microraptor

or even whole skeletons of animals, but have left no sign of the
body surface. While it is now presumed that Dromaeosaurs, like
Deinonychus and Velodraptor, and many other Coelurosaurians,
pore feathers, the picture is still incomplete.

The Story of Feathers

It is presumed that like fur on mammalian skin, feathers evolved

to insulate the body and conserve body heat in animals capable
of produdng significant heat from their own metabolism
(‘endothermy”). As evolutionary biologists Richard Prum and Alan
Brush argue (Scientific American, March 2003), feathers evolved in
much the same way that they develop in living birds today. Like
hair, they develop in an epidermal follicle. It is the development of
the structures of the feather follicle that determines the process and
order of feather formation and evolution. The authors describe the
. stages of feather development, from a simple hollow

- tube, to a tuft of loose barbs attached to a tubular

_;r root called a “calamus”, to a similar tuft of barbs, but

" now with tiny barbules extending from each barb, to a
familiar bilaterally symmetrical (‘pennaceous”), planar
feather vane, where the barbs extend at equal lengths

from either side of the central stem or “rachis”. The barbs have
tiny barbules extending from them, but the barbules are loose, so
the feather is “open”. In the penultimate stage the barbules form
opposing hooks and grooves, which interlock, and create a closed
planar surface. These are the smooth contour feathers which cover

Confuciusornis

is planar and dosed, but the barbs are short on one developed a keel-like process, or
side of the rachis and longer on the other. The feather  “zrina” extending longitudinally from =~
is asymmetrical, and aerodynamic. Prum and Brush the sternum, and forming a large -

cw ; By Marco Auditore
conclude: “The fresh evidence puts to rest the popular — 5ng necessary anchor for massive Y

and enduring theory that feathers evolved primarily or flight musdes. A gull-like Carinate of the late
Cretaceous, “Icthyornis”, undoubtedly flew over
late Cretaceous coast lines.

At the end of the Cretaceous, there was a
great extinction, and dinosaurs and pterosaurs
disappeared. Carinates are the group most likely
to have survived the extinction and continued
to evolve, over the last 65 ma, into the
extraordinary birds we observe today.

originally for flight. Only highly evolved feather shapes namely, the
asymmetrical feather with a closed vane, . . . could have been used
for flight. . . . Rather feathers were ‘exapted’ for their acrodynamic

function only after the evolution of substantial developmental and
structural complexity. That is, they evolved for some other purpose
and were then exploited for a different use.

“Numerous other proposed early functions of feathers remain ;
plausible, including insulation, water repellency, courtship, From Paleos !

Ichthyornis




Birdhouses for Moss Point, Mississippi
by Shirley Johnson

Last fall, Jim Shallow at Audubon Vermont was contacted by
Mark LaSalle, Coastal Project Director for Audubon Mississippi in
Moss Point. According to Mark, Operation Backyard Recovery
was being launched to promote the recovery of habitat for
pbirds and other wildlife in areas stricken by Hurricane Katrina.

In this project, native trees and shrubs were to be planted and
birdhouses constructed and placed in areas where roosting and
nesting sites for birds were lost. Mississippi was asking Vermont
for help in providing the birdhouses.

Shirley Johnson, from Green Mountain Audubon Sodciety, was
able to find some wood leftover from a remodeling project and
Jim Shallow found wood at Green Mountain Audubon Center
from a wind-downed pine which had been milled by Audubon
volunteer, Darwin Haselton. The wood was taken to the Center
for Tecnology Essex where instructors Justin Sorenson and Jon
Willard agreed to work with their dlass of 32 students to cut the
wood into the pieces needed to make the birdhouses. Patterns
for the birdhouses came from Jim Shallow and a book on building
bluebird nest boxes and from Mark LaSalle, who contributed
information over the internet on basic birdhouse designs.

Center for Technology Essex students Chris Rushford, left
and Tonya Taylor, at the workbench.

The cutting was completed by the beginning of December.
To fadilitate transportation, the wood was left unassembled and
taped together in kits. The next problem was to get them down
to Mississippi. Unfortunately, we “just missed” several vehicles
loaded with items to be shipped to Moss Point. In mid-December,
Shirley called Anson Tebbetts from WCAX TV, who did a televised
interview with her standing by the open tail-gate door of her
station wagon filled with birdhouse kits, asking for help with
transportation.

Colchester resident, Bob Huskisson saw the interview and
called to volunteer his help. The birdhouses were loaded into
Bob’s minivan on December 31, and by January 8, 2006, they
had arrived in Moss Point, Mississippi. The plan there is to hold

birdhouse dlinics where children and families can assemble the
kits and learn about placement in yards and natural areas. Green
Mountain Audubon Society thanks all who were partners in this
great projectl

Bob Huskisson owns and operates two businesses in the area:
Superior Window Ueaning and Nautical Adventures. If you need
your windows cleaned or would like to charter a boat trip on
Lake Champlain (his boat or yours), Bob is the person to call. He
has a boating master’s license and also conducts boat handling
dasses. You can reach him at 879-0229.

Birding at Burlington's Intervale
By Bruce MacPherson

Why is it that some of Vermont's best birding sites smell so
pad? When birding at Burlington’s Intervale, the answer to this
burning question becomes obvious. The Intervale Compost
Project, located just down the road from the Gardener’s Supply
Company, contains tons of festering organic waste, filling the
air with a heady aroma and with birds. True, the vast majority
of the birds attracted to this site are crows, starlings, and gulls,
numbering in the hundreds if not the thousands. Still, even these
mundane creatures can yield some surprises, as evident from the
lively controversy sparked by the identification of an Iceland Gull
and possible Thayer's Gull in the Intervale, recently reported to the
Vermont Birding Discussion List by Bryan Pfeiffer. The subsequent
responses to the list highlighted the subtleties of gull identification
and attracted national, indeed international attention.

The Intervale itself consists of 900 acres of meadows, wetlands,
small farms, and deciduous forest, bordered by the Winooski
River to the north and east, Riverside Ave. to the south, and
Route 127 to the west. Intervale Rd. in Burlington provides easy
access to the Intervale and its trails. Two small parking lots are
located just north of the Gardener's Supply Company and the
Intervale Compost Project entrance respectively. The Rena Calkins
Trail begins at the first parking lot and extends to the Winooski
River. One arm of the trail encircles the compost project, while the
other passes behind the Gardener’s Supply buildings and parking
lot. A separate trailhead starting at Intervale Road leads to the
Salmon Hole. Finally, the unpaved extension of Intervale Road
runs between the small farms and community gardens, ultimately
connecting with a bike path to the Ethan Allen Homestead. All
of the Intervale’s trails are easy to negotiate on foot, although
the trails themselves are not particularly well-marked. During the
winter these trails are often accessible with cross country skis or
snow shoes, adding another level of enjoyment to the outing.

The diversity of birds encountered in the Intervale is really quite
remarkable. A search of the archives of the Vermont Bird List
(accessed at http://www.uvm.edu/~ebuford/vtbird.html.) turned
up over 100 entries since 2002. Reports of Bald Eagles, Red-
tailed Hawks, Peregrine Falcons, Great Blue and Black-crowned
Night Herons, Great Egrets, Downy and Pileated Woodpeckers,
Orchard Orioles, Indigo Buntings, Chimney Swifts, and a variety of
warblers, vireos, and kinglets were included in these entries. Last

Continued on overleaf



Birding the Intervale

Continued from page 5

In summary, Burlington’s Intervale offers a superb birding site

February a Gyrfalcon was spotted at the Intervale Compost Project. that is readily accessible to residents of Chittenden County. In fact,

In March, | observed an adult Bald Eagle at this site. Indeed, Bald
Eagles are regular, if sporadic, visitors to the Intervale throughout
the year. Likewise, soaring Red-tailed Hawks are a regular feature
of the Intervale, especially in winter. For example, in the just-
conduded Christmas Bird Count, the Intervale group counted 10
Red-tails in this sector.

If you go to the Intervale, do not ignore the section of the
Winooski River that runs behind the Gardener’s Supply parking
lot. The small islands in that section of the river serve as a resting
place for a variety of waterfowl, including Mallards, Black Ducks,
Common, and Hooded Mergansers. Although the Intervale offers
fine birding throughout the year, | prefer to visit there during
the winter, when the number of recreational users and farmers
diminishes. In my most recent forays to the Intervale, Red-tailed
Hawks, cardinals, and American Tree Sparrows were present in
abundance, in addition to the “usuals”. Unfortunately, | did not
spot the putative Thayer's Gull (or was this bird an Iceland Gull?).

A few years ago Rick Renaud produced a useful pamphlet
entitled Intervale Birding, which is available free from Gardener’s
Supply Company. | recommend this pamphlet highly. It contains a
trail map, a description of birding “hot spots”, and a sample of the
birds you can expect to find in the Intervale at various seasons of
the year.
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Confuciusornis

Rahonavis

while writing this article on a beautiful January morning, | have
convinced myself to visit the Intervale this very afternoon. See you
there and good birding.

John Merchant
GMAS pays tribute to John Merchant who passed away on
January 14, 2006. John and his wife, Eloise, were founders of
Green Mountain Audubon Sodiety and John was a president
of the organization. By influencing Christine Hires to donate
her property to GMAS, John and Eloise were instrumental in
establishing the Green Mountain Audubon Center in Huntington.
John helped build the dubhouse at the Center where both he
and Eloise were active volunteers. Many summers, he brought
his racing pigeons to the Audubon Center for campers to learn
about and enjoy. He and Eloise were founding members of the
Haunted Forest and for twenty years, it was a fall fund-raising
event held at Audubon, entertaining thousands of Vermonters.
He was a great lover of birds and will be remembered by
many for his “Bird Notes” program on WCAX television’s “Across
the Fence”. His leadership and dedication will be an ongoing
inspiration to us. SJ
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Do you keep a field notebook?
The Hermit Thrush is seeking submissions
of art from its readers.

A page torn from your field notebook
would be perfect.




