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Feather Characters in N.A. Plovers







Plumulaceous Feather Characters in Charadriiformes



Dove, C. J. 2000.  A descriptive and phylogenetic analysis of plumulaceous feather characters in Charadriiformes. 
Ornithological Monographs No 51, 163 pp.



Dove, C. J. 2000.  A descriptive and phylogenetic analysis of plumulaceous feather characters in Charadriiformes. 
Ornithological Monographs No 51, 163 pp.

Yellow-billed Loon (Gaviiformes)

Common Murre (Charadriiformes)



Convergent evolution:  The independent evolution of structural or 
functional similarity in two or more unrelated or distantly related 
lineages or forms that is not based on genotypic similarity and 
common ancestry.



Nodal Function – Insulator 

Dabbling duck (Anatinae)Diving duck (Aythyinae)





Marcy Heacker 2000
USDA via FAA

Heacker-Skeans, M.A.  2002.  A Quantitative and Phylogenetic Study of the Plumulaceous Feather Characters 
of the Waterfowl (Aves:  Anseriformes)





• Henri Ouellet - Canadian 
Ornithologist, National 
Museum of Canada, Ottawa 
(taxidermist)
• 1990s helped Transport 
Canada identify birdstrikes.
• Begin to think about using 
DNA (electrophoresis) for 
identification of birdstrike 
remains. 

DNA



Laboratory of Analytical Biology



DNA ‘Barcoding” 
ABBI – All Birds 
Barcode Initiative

• Initial Meeting April 2004

• Smithsonian, Royal Ontario 
Museum, Harvard, Univ. of 
Guelph, Rockefeller University

• Birds of North America  
completed 2006



DNA Barcode
• A DNA “barcode” is a short, 
standardized gene region for 
identifying animal, plant and 
fungal species





Expedition Funding Sources:  DoD Legacy, US Navy, US Air Force, Smithsonian

Field Expeditions



BoLD Reference 
Library

21 M public records
1.6 M species
4,000+ birds

Troublesome species 
do occur:

• Anatidae and Laridae 
exhibit extraordinarily 
low divergences

• Evolutionarily young 
species, especially where 
hybrids occur, are often 
problematic 

• Transformed our species identification ability!
• Airport management applications and 

Database Improvements!



>50 species of gulls world-wide
~16 species of ‘white-headed’ gulls

Similar plumages, microstructure is 
difficult, and mtDNA-barcoding is 

inconclusive for species identification

• Species identification problematic



Multi-locus Approach

 Microsatellite genotypes (nuclear)
– bi-parentally inherited, high rate of mutation, short tandem repeats
       in non-coded regions of nDNA

  Nuclear gene intron sequences 
 – bi-parentally inherited, slow rate of mutation, non-coded regions 
     of nDNA 

Mitochondrial DNA control region sequences 
 

Sarah Sonsthagen – FAA 
Sponsored Post-doctoral Fellow



Haplotype Network Map



California Gull
Caspian Gull
Glaucous Gull
Glaucous-winged Gull
Great Black-backed Gull
Heerman’s Gull
Herring Gull
Iceland

Slaty-backed Gull

Kelp Gull
Lesser Black-backed Gull
Mew Gull
Ring-billed Gull

Thayer’s Gull
Western Gull
Yellow-footed Gull



IDENTIFICATION TOOLBOX



BSI –Birdstrike Investigation

USAirways Flight 1549, Airbus 320, 15 Jan 
2009, Hudson River, NY, Canada Geese

JeJu Air Muan Int. Airport, 
South Korea (ongoing)
29 December 2024
179 fatalities, 2 survivors, 
Baikal Teal

Cessna Citation, Oklahoma March 4 2008, 
American White Pelican, 5 fatalities 

E-3 AWACS, Elmendorf AFB, 22 Sept 
1995, Canada Geese, 24 fatalities

Sikorsky Pave Hawk HH-60G, 7 January 2014, RAF 
Lakenheath, UK - Pink-footed Goose, 4 fatalities



4 January 2009 – Sikorsky S-76C crash in Louisiana
8 fatalities, 1 survivor

• Lack of FAA guidance for 
windscreens 

• T-handles jarred loose, require 
modifications

• Windscreen had been replaced with 
a lighter material



• 500-600 feet AGL
• 95-110 knots
• 2323 central time
• 3 fatalities
Medical helicopter enroute back home after dropping off a patient

Cackling Geese; 
3 samples DNA-sex all female (4.2 lbs., males larger)
7 photographs of carcasses indicated at least 2 different birds (at least 3 
feet visible)

Bell 206L-3, Hydro, Oklahoma, 21 January 2024, Air Medical, 3 fatalities 



Bell 206L-4, New York Helicopters, 10 April 2025, Jersey City, NJ, 6 fatalities (on going)  



• 1515 ~EDT

• Sightseeing 
flight

• Inflight 
breakup at 
cruise

• About 400 ft 
msl

• 90-95 knots

17- 18 June 2025 MA collecting team - collaboration



• 126 sample bags
• 9 NTSB, mid-April
• 82, storage facility, MA, June
• 35, NTSB headquarters, DC, September





CONTAMINATIONS?

17 samples were determined (by CJD) to be contaminated by environmental conditions 
(submersed in water in mud); or because bird species identified do not comingle (e.g. 
American Woodcock),or because plant matter was detected in the sample (possible 
floating and originated in water).  

Cockpit was not contaminated by clothing or jacket filling. 

 

Sample 1.77 (7 species)

Photos from internet searches of accident



Canada Goose
American Woodcock
‘white-headed gull’
Brant
Passerine
Gadwall
Mallard/Black Duck





Eyewitness
(geese) Dog Park

Black-backed Gull wing on rooftop

Eyewitness:  Running north along path parallel to 
Hudson in NJ. Running around light house on Newport 
just south of Holland Tunnel ventilation towers when a 
flock of 20 very big, fat birds, believed to be geese, took 
flight right in front of her headed easterly toward the 
river.  A dog park near the small green space near light 
house.  Dog may have spooked the birds.  The birds 
almost hit her. 

CRASH



Gull wing on rooftop

Eyewitness
(geese)



1.16

Brant Goose
Canada Goose
Waterfowl (goose)
Great Blacked-backed Gull (plus one sample (1.8) found on rooftop. 
Gull

VALIDATED BIRD EVIDENCE AT IMPACT POINTS ON HELICOPTER 

SN 303 (Blue Blade)

*Samples 1.1, 1.5, 1.6, and 1.12 
were taken from the inboard 

wall of the left fin

1.5

1.30

1.30

1.1

1.1

1.2

1.2
1.5

SN 304 (Red Blade)

1.4

1.3

1.17
1.19

1.12

1.16

1.12

1.1051.70

1.74

1.6

1.6

1.66

1.85

1.85

1.74

1.70

1.105

1.17

1.19

Numbers listed above color code points correspond to sample numbers in Attachment 1 - Birds (validated) mapped tab. 



• Electric-powered 
Advanced Air 
Mobility Aircraft 

• 500-5,000 feet
• Operate quietly
• Amazon targets a 

total of 100K 
delivery vehicles 
globally by 2030. 

“Bird Zone” 500-5,000 feet

• Fly <80 knots when possible
• Fly > 500 feet when possible
• Beware of night flying, especially 

during spring and fall migration
• Windshield vulnerability
• Lighting systems (pulsed)
• Bird-detecting radar 

Trend Analysis of Wildlife Strikes 
Involving Civil Rotorcraft:  
Awareness for Advanced Air 
Mobility Operations

“coming soon”



285 Height; 62 knots
15 April 2026
Richardson, TX 

Western Cattle Egret (12 ounces)

Amazon Drone Strike
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3 ELEMENTS TO A SUCCESSFUL BIRDSTRIKE PROGRAM

Species IdentificationWildlife Strike Database Airport Biologist



Urban Air Taxi Drone Delivery Service

Helicopter



Panel Discussion and Poster

Ingrid Sarah Jim 

Faridah Carla 



19911960s 2000-2002 2008



Keep Birds and Aircraft Apart
SAFER SKIES FOR ALL WHO FLY
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