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Feather Lab:
General 
Stats &

Overview
• Over 11,000 strikes identified last year
• 55% FAA, 35% USAF, 10% USN/USMC
• Process over 400 strikes a week in busiest times
• 91% of samples received get a species-level 

identification
• 93% of cases are completed within 6 days of receipt
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in 

molecular 
identification



Molecular 
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CO1 – universal 
barcoding primers 

for birds
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		Sample ID		BSR from Samples from ID::Report ID		Proposed Taxon		Top %		Well		Damage		Notes

		240711.25.1		9913242		Phalaropus lobatus		99.68		A1

		240711.25.2		9913242		Calidris alpina		99.84		B1

		240711.25.3		9913242		Calidris mauri		100.00		C1

		240711.25.4		9913242		Calidris mauri		100.00		D1

		240711.25.5		9913242		Calidris mauri		100.00		E1

		240711.25.6		9913242		Phalaropus lobatus		99.84		F1

		240711.25.7		9913242		Calidris mauri		100.00		G1

		240711.25.8		9913242		Calidris mauri		100.00		H1

		240711.25.9		9913242		Calidris mauri		100.00		A2

		240711.25.10		9913242		Calidris mauri		100.00		B2

		240716.1.1		1549137		Chaetura pelagica		100.00		C2

		240716.3.1		1912949		no DNA				D2

		240716.4.1		4525665		Icteria virens		99.85		E2

		240716.4.2		4525665		Molothrus ater		99.25		F2

		240716.5.1		8804508		Perimyotis subflavus		98.90		G2

		240716.6.1		8298535		Eremophila alpestris				H2				95%

		240716.8.1		4382757		Tadarida brasiliensis		99.69		A3

		240716.9.1		7765120		Tadarida brasiliensis		100.00		B3

		240716.7.1		1704148		Petrochelidon pyrrhonota		98.81		C3		C

		240716.12.1		2024-07-05-145234		Charadrius vociferus		100.00		D3		No

		240716.10.1		2024-07-03-101139		Bos taurus		100.00		E3		No

		240716.11.1		2024-07-07-033705		Lasionycteris noctivagans		99.84		F3		No

		240716.13.1		2024-07-04-180438		Tachycineta bicolor		100.00		G3		No

		240716.14.1		2024-07-05-200131		Odonata		99.52		H3		No

		240716.18.1		2024-07-02-203326		Odonata		99.69		A4		No

		240716.19.1		2024-07-01-213445		Hirundo rustica		100.00		B4		No

		240716.20.1		2024-06-29-071947		Lepidoptera		100.00		C4		No

		240716.21.1		2024-07-04-130804		Odonata		99.53		D4		No

		240716.22.1		2024-07-06-181841		Falco spp.				E4		No		97%

		240716.26.1		2024-06-16-074832		Lasiurus borealis		99.26		F4		No

		240703.53.1.1		2024-07-02-164350		no DNA				G4		Yes

		240703.53.2.1		2024-07-02-164350		no DNA				H4		Yes

		240703.53.3.1		2024-07-02-164350		no DNA				A5		Yes

		240703.53.4.1		2024-07-02-164350		no DNA				B5		Yes

		240703.53.5.1		2024-07-02-164350		no DNA				C5		Yes

		240703.53.6.1		2024-07-02-164350		no DNA				D5		Yes

		240703.53.7.1		2024-07-02-164350		no DNA				E5		Yes

		240703.53.8.1		2024-07-02-164350		no DNA				F5		Yes

		240703.53.9.1		2024-07-02-164350		no DNA				G5		Yes

		240716.82.1		2024-07-12-052645		Sterna forsteri		99.69		H5		No

		240716.47.1		2001359		Passerculus sandwichensis		99.66		A6

		240716.54.1		1130177		Passerculus sandwichensis		99.09		B6

		240716.81.1		2024-07-12-100847		Agelaius phoeniceus		99.53		C6		No

		240716.77.1		2024-07-11-131902		Zenaida macroura		100.00		D6		No

		240716.76.1		2024-07-11-122713		Zenaida macroura		100.00		E6		Yes

		240716.43.1		4850948		Columba spp		100.00		F6				Columba oenas
Columba Eversmanni (1)


		240716.56.2		3745545		Passerculus sandwichensis		99.39		G6

		240716.30.1		1222060		no DNA				H6

		240716.31.1		1138995		Tadarida brasiliensis		100.00		A7

		240716.32.1		1754689		Hirundo rustica		99.53		B7

		240716.33.1		1747814		Chaetura pelagica		99.84		C7

		240716.33.2		1747814		Tadarida brasiliensis				D7

		240716.34.1		4910514		Odonata		99.22		E7

		240716.35.1		4404252		Diptera				F7

		240716.36.1		8632280		Hymenoptera				G7

		240716.37.1		5414757		no DNA				H7

		240716.38.1		5350392		Homo sapiens				A8				99%

		240716.39.1		7194144		Lepidoptera		99.53		B8

		240716.40.1		7223075		Lepidoptera		100.00		C8

		240716.42.1		4342603		Eremophila alpestris		99.70		D8

		240716.44.1		6817923		Chaetura pelagica		100.00		E8

		240716.45.1		1130668		Lepidoptera				F8

		240716.49.1		1762975		Sturnella magna		98.88		G8

		240716.50.1		8553453		Eumops perotis		98.33		H8

		240716.52.1		3022307		Eremophila alpestris		99.21		A9

		240716.53.1		8203183		Hirundo rustica		99.69		B9

		240716.55.1		6754936		Hirundo rustica		99.53		C9

		240716.57.1		7989980		Petrochelidon pyrrhonota		100.00		D9

		240711.102.1.1		9917409		Accipitriformes				E9		Yes		94%  - so so sequence Coragyps atratus

		240703.47.1.2		2024-05-17-123703		no DNA				F9		No

		240715.12.1.1		2024-07-02-143207		Hirundo rustica		99.69		G9		No

		240711.64.1.1		2024-06-29-035324		no DNA				H9		No

		240711.77.1.1		2024-01-16-083620		Chiroptera				A10		No

		240716.58.1		2024-07-03-090228		Lepidoptera		100.00		B10		No

		240716.59.1		2024-07-09-121931		Zenaida macroura		99.81		C10		No

		240716.60.1		2024-07-09-194302		Odonata		100.00		D10		No

		240716.61.1		2024-07-07-015914		Turdus migratorius		99.84		E10		No

		240716.62.1		2024-07-07-111608		Calidris minutilla		100.00		F10		No

		240716.63.1		2024-07-08-070435		Progne subis		100.00		G10		No

		240716.64.1		2024-07-08-181330		Odonata		99.69		H10

		240716.65.1		2024-07-06-203256		Anas spp		99.84		A11		No		Anas rubripes/platyrhnchos et al

		240716.66.1		2024-07-06-011638		Streptopelia spp		99.84		B11		No		Streptopelia decaocto and published S. rosegrisea

		240716.68.1		2024-07-11-092113		Odonata		100.00		C11		No

		240716.69.1		2024-07-14-000440		Diptera		100.00		D11		No

		240716.70.1		2024-07-12-095939		Zenaida macroura		99.85		E11

		240716.71.1		2024-07-11-140923		Odonata		99.83		F11		No

		240716.72.1		2024-07-11-140418		no DNA				G11		No

		240716.73.1		2024-07-11-140032		Petrochelidon pyrrhonota		98.12		H11		No

		240716.75.1		2024-07-08-155331		Hemiptera				A12		No

		240716.78.1		2024-07-11-135453		Hirundo rustica		99.67		B12		No

		240716.80.1		2024-06-06-100652		Tadarida brasiliensis		99.83		C12		No

		240716.84.1		2024-06-03-172157		Petrochelidon pyrrhonota		99.22		D12		No

		negative				no DNA				E12
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The Workflow to Molecular Identification



Molecular
 Quality Check

Negative Control
Every plate, every extra PCR reactions have a negative control

Fresh buffers and primer solutions
Pipettes, tips under UV light
10% Bleach or 70% ethanol wipes for surfaces

Visual check for every plate and extra PCR done  

Molecular 
Quality Check negative

Positive Control

Repeat PCR with different primers; same extraction

Resample snarge

Identification match with
   -feathers in the bag/ vouchered  

   specimens in the collection
-micro

          -info on report sent; location, flight track



Overlapping
 barcodes

Similarity index above 98% 
with more than 1 species

Phylogenetic trees

Overlapping 
sequences

CO1

CO1



Overlapping
 barcodes

Streaked 
Horned Lark

ND2

Streaked Horned Lark Horned Lark

With the standard barcoding primers 
CO1: ID on BOLD/GenBank to a mix 
Horned Lark/ Streaked Horned Lark 

Using ND2 primers and 
constructing a phylogenetic 
tree: Able to tease out on 
GenBank the Streaked 
Horned Lark

SHL

Conservation Genet Resource (2013) 5:997–999

MtDNA ND2 sequence identifies Streaked Horned Lark 
(Eremophila alpestris strigata) from birdstrike to US Air 

Force F-15 at Portland International Airport, Oregon

Lewis McChord
Olympia
Eugene 
Corvallis
Portland

ND2



Diving Ducks
 

ND2

ND2

ND2 as an additional genetic marker to improve 
identification of diving ducks involved in bird strikes

Human-Wildlife Interactions. (2020) 14 (3):365–375.
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EXTRA TIME

Extra Workflow to Molecular Identification



Due Diligence Under the Microscope



Anseriformes: Ducks & Geese

Accipitriformes: 
Birds of Prey

Columbiformes: Doves

Passeriformes: 
Perching Birds



Microscopic 
Backup to 

Support Whole 
Feather 

Identifications

Photo credits
American Woodcock – Fyn Kynd, Flickr, CC BY 2.0
Killdeer – TexasEagle, Flickr, CC BY-NC 2.0







Micro Corroborates DNA IDs



Micro validates 
unusual 
species and/or 
geography

Micro 
Validates 
Unusual 
Species 
and/or 

Geography

Photo credits
Western Marsh Harrier – Leif Bolding/Wikimedia 
Commons – CC BY-SA 3.0



Checks and 
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Resources



Tracking 
Flights and 

Species 
Geography

Image and range map from Birds of the World, birdsoftheworld.org

Tracking 
Flights and 

Species 
Geography



Sample Metadata
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Last Steps:
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Last Steps:
Entering the 

data



Contact Us!
featherlab@si.edu

202-633-0801



Photos

• Include scale 
reference (can 
be common 
object)

• Show multiple 
angles and/or 
color patches

• Remove from 
bag

• Attach as “BASH 
Files” in 
AFSAS/RMI

Back Belly



Shipping 
to the 
Right

Address Courier / Shipping
Feather Identification Lab, MRC 116 
Smithsonian Institution
National Museum of Natural History
1000 Constitution Ave, NW
Washington, DC 20560

(FedEx, UPS, DHL)

Couriers cannot deliver to P.O. Box addresses.

USPS Mail sent to street address gets irradiated.

We recommend sending all damaging/high profile via a trackable service, 
preferably an overnight courier.

US Postal Service
Feather Identification Lab
Smithsonian Institution
National Museum of Natural History
E-600, MRC 116
PO Box 37012
Washington, D.C. 20013-7012



Remains 
Collection 
Guidelines

• Pluck a variety of feathers 
• wing, tail, breast, back, any feathers with color 

or pattern
• Do not cut feathers
• Limit amount of “chunks” of tissue
• Don’t send entire/partial carcass
• Take photos

In all Cases:
• If both whole feathers and snarge are available, collect both. 
• Let sample dry before sealing in a bag.
• If extremely damaging or high-profile strike, collect all available evidence.
• Each impact point on an aircraft and each carcass should be treated as a 

separate sample. 

• Scrape off all snarge possible
• Use alcohol

• not water, bleach, or cleansers
• Include feathers if available
• Limit amount of “chunks” of tissue
• Allow sample to dry if wet
• Store in freezer until ready to send

Whole/
Partial 
Carcass

Snarge
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