Connecticut Siting Council
Docket No. 360

INTERVENOR JAEGER'S HEARING EXHIBITS

The following is a list of the exhibits Intervenor Jaeger presently intends to present at the
public hearing on Docket No. 360.
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SUNY Study on Avian Brain Neurons, 2002.

UCI Study on Migratory Birds, 2004. = JUL-jo08
) CONN
Ditto —Full Text. SITING %%B%%TL

Balmori Study on House Sparrows, 2003.

Everaert and Bauwens Study on House Sparrows, 2007.
Balmori Study of White Storks, 2005.

Magras Study of Infertility in Mice, 1997.

CGS Chapter 495, Endangered Species.

DEP NDDB Map of Canaan, Connecticut, June, 2006.

DEP NDDB Map Legend.

Detail of NDDB Map Marked to Show Location of Proposed Tower.
Nature Conservancy Northwest Highlands Information Sheet.
DEP Instructions for NDDB Review Request.

DEP List of Endangered Species, Litchfield County, May, 2006.

DEP NDDB Letter of September 25, 2006.
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128
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McNeely Report on Migratory and Nesting Birds within 2 Miles of Beebe
Hill Celi Tower site, 9/06.

Excerpts From DEP Atlas of Breeding Birds of Connecticut, 1994.
DEP American Bittern Information Sheet, 12/99.

DEP Pied-Billed Grebe Information Sheet, 1/00.

DEP Barn Owl Information Sheet, 1/00.

Alaska Department of Fish and Game Burbot Information Sheet, 1994.
DEP Connecticut Wildlife article on Mud Puppies, 3-4/06 (p.7).

DEP Bog Turtle Information Sheet, 12/99.

Wisconsin Department of Natural Resources Wood Turtle Information
Sheet, 2004.

DEP Map 3 of Robbins Swamp WMA, 10/01.

Balmori Study on Amphibians, 2005.

New Jersey Blue-Spotted Salamander Information Sheet.

DEP Threaiened Northern Spring Salamander Information Sheet.
DEP Map 5 of Housatonic State Forest.

UCONN Report on “Most Significant Ecological Community in the State
of Connecticut.”

Ditto — Fuil Text.
Montana State U. Columbine Duskywing Information Sheet.

Montansa State 1, Northern Metalmark Information Sheet.
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I1._Exhibits Relating to Property Rights and Public Safety
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1J 41
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Austrian Study of Possible Health Effects Caused by Cell Tower
Emissions, 2006.

French Study of Possible Health Effects Caused by Cell Tower Emissions,
2003.

German Study of Possible Health Effects Caused by Cell Tower
Emissions, 2005.

Netherlands Study of Possible Health Effects Caused by Cell Tower
Emissions, 2003.

Spanish Study of Possible Health Effects Caused by Cell Tower
Emissions, 2003.

Swedish Study of Increase of Malignant Melanomas, 2004.

United Kingdom Department of Health Information Folders on Mobile
Phones and Base Stations, 2000.

International Association of Firefighters Resolution urging Study of
Health Effects of Cell Towers, 2004.

Studies of Biological Effects at Low Intensities (Compiled by Henri Lat,
Bioelectromagnetics Research Laboratory, U. of Washington), 2005,

International Commission for Electromagnetic Safety Benevento
Resolution, 2006.

London Times Article on Cancer Clusters at Phone Masts, 4/22/07.
The Biolnitiative Report, Section 1

The Biolnitiative Report, Section 17

Pre filed testimony of Dina K. Jaeger

Petition with signatures, submitted by Dina Jaeger on June 26, 2008.
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INTERVENOR JAEGER'S SUPPLEMENTAL HEARING EXHIBITS

1749 Migratory Bird Treaty Act Bird List, Bird Marked to Reflect Beebe Hill
~ Sightings by John McNeely
1J 50 Migratory Bird Treaty Act Bird List, Marked to Reflect Beebe Hill

Sightings by Luis Cabassa (174 Beebe Hill Road, Falls Village, CT)

s Briefing Paper on the Need for Research into the Cumulative Impacts of
Communication Towers on Migratory Birds and Other Wildlife in the
United States by the Division of Migratory Bird Management (DMBM),
U.S. Fish & Wildlife Service. 8/13/07

1352 Decision of the U.S. Court of Appeals for the District of Columbia Circuit
in American Bird Conservancy, Inc. and Forest Conservation Council,
Petitioners, v. Federal Communications Commission, Respondent, CTIA -
The Wireless Association, et al., Intervenors, Petition for Review of an
Order of the Federal Communications Commission, [516 F.3d 1027],
Decided 2/19/08.

13 53 Federal Commumications Commission Press Release: Statement of
Commissioner Michael J. Copps in Response to the D.C. Circuit's
Decision Vacating the FCC's Denial and Dismissal of the Gulf Coast
Migratory Birds Petition, Released 2/20/08

1J 54 Federal Communications Commission Opening of Docket No. 08-61, In
Response to American Bird Conservancy, Inc. v. FCC, 516 F.3d 1027
(D.C. Cir. 2008)

I 55 Definition of Scenic Road Designation under Connecticut Public Act No.

87-280 of Connecticut Route 7 from Kent-New Milford, CT town line to
Canaan-North Canaan town line, per ConnDOT press release of 1/25/02

1J 56 Certified Copy of the Minutes of Town Meeting - Kellogg School
Auditorium - October 5, 2000

1157 Certified Copy of Quit Claim Deed, Vol. 60, Page 578

1758 Certified Copy of the Minutes of Regular Meeting of the Town of Canaan

Fire Commission, Falls Village Connecticut, June 19, 2007

1¥ 59 Certified Copy of the Minutes of Regular Meeting of the Town of Canaan
Fire Commission, Falls Village Connecticut, February 19, 2008
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13 60 Certified Copy of Agenda of Special Board of Selectmen's Meeting,
Town of Canaan, Wednesday, April 23, 2008

161 Certified Copy of Minutes of Special Board of Selectmen's Meeting,
Town of Canaan, Wednesday, April 23, 2008

1J 62 Certified Copy of Agenda of Special Board of Selectmen's Meeting, Town
of Canaan, Thursday, June 12, 2008

11 63 Certified Copy of Minutes of Special Board of Selectmen's Meeting,
Town of Canaan, Thursday, June 12, 2008

1J 64 Certified Copy of Town of Canaan Municipal Budget, FY 2008-2009:
cover and pages 4, 7 and 8 [Insurance, Including CIRMA #1015; FVVFD
Penston #1016; Fire Commission #2001]

1J 65 Resolution No. 15 of IAFF opposing cell towers near fire stations until
proven safe.

IJ 66 Town of Canaan Zoning Regulations, Preambie and Section 9.2

13 67 Migratory Bird Treaty Act Bird List, Marked to Reflect Beebe Hill
Sightings by Charlie Knox

1T 68 Certified Copy of Town of Canaan Assessor Map 4

1J 69 Certified Copy of Town of Canaan Assessor Map 15
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BIRDS PROTECTED BY THE MIGRATORY BIRD TREATY ACT

List of Migratory Birds

This is an adaptation of the List of Migratory Birds that appears in Title 50 of the Code of Federal Regulations,
Section 10.13. The major difference between this list and the "official" published list is that the scientific and
common (English) names have been changed to conform to the most recent taxonomy (as reflected in the 1983 AQU
Check-list and published supplements through 1995). In cases where a name in the following list differs from that in
the CFR list, the name in the CFR list is cross-referenced in parentheses. EXAMPLES: in the CFR list, the Yellow
Bittern is listed as Chinese Bittern and the scientific name of the Crested Caracara (Caracara plancus) is given as
Polyborus plancus. The referenced species are the same in both lists, only the nomenclature has changed.

\Iphabetical List
T ic List

Alphabetical List

. [A] [B1 [C] [DI [E] [F] [G1 IH1 I
L1 1K [L] IMY IN] [0 [P] [OLIRT [STITT (U] VI IW] [X] [Y1 {Z]

Accentor, Siberjan, Prunella montanella
Albatross, Black-footed, Diomedea nigripes
Laysan, Diomedea immutabilis
Short-tailed, Diomedea albatrus
Yellow-nosed, Diomedea chlororhynchos
Anhinga, Anhinga anhinga
Ani, Groove-billed, Crotophaga sulcirostris
Smooth-billed, Crotophaga ani
Auklet, Cassin's, Ptychoramphus aleuticus
Crested, Aethia cristatella
Least, Aethia pusilla
Parakeet, Cyclorrhynchus psittaculus
Rhinocercos, Cerorhinca monocerata
Whiskered, Aethia pygmaea
Avocet, American, Recurvirostra americana

Back to TQP

Barn~Owl, Common (see Owl, Barn)
Beardless-Tyrannulet, Northern, Camptostoma imbexrbe
Becard, Rose-throated, Pachyramphus aglaiae
/ Bittern, American, Botaurus lentiginosus
Chinese (see Bittern, Yellow)
v/ Least, Ixobrychus exilis



Yellow (=Chinese}, Ixobrychus sinensis
Schrenk's, Ixobrychus eurhythmus
Black-Hawk, Common, Buteogallus anthracinus
Blackbird, Brewer's, Buphagus cyanocephalus
+ Red-winged, Agelaius phoeniceus
Rusty, Fuphagus carolinus
Tawny-shonldered, Agelaius humeralis
Tricolored, Agelaius tricolox
vellow-headed, Xanthocephalus xanthocephalus
) Yellow-shouldered, Agelaius xzanthomus
Bluebird, Eastern, Sialia sialis
Mountain, Sialia currucoides
Western, Sialia mexicana
Bluethroat, Luscinia svecica
Bobolink, Dolichonyx oryzivorus
Booby, Blue-footed, Sula nebouxii
Brown, Sula leucogaster
Masked, Sula dactylatra
Red-footed, Sula sula
Brambiing, Fringilia montifringilla
Brant, Branta bernicla
Bufflehead, Bucephala albeola
Bullfianch, Eurasian, Pyrrhula pyrrhula
Puertc Rican,., Loxigilla portoricensis
Bunting, Indigo, Passerina cyanea
Lark, Calamospiza melanocorys
Lazuli, Passerina amoena
McKav's, Plectrophenax hyperboreus
Painted, Passerina ciris
Pallas' (=Reed-bunting, Pallas'), Emberiza pallasi
Reead, {=Reed~Bunting, Commeon), Bmberiza schoeniculns
Rustic, Emberiza rustica
\f Snow, Plectrophenax nivalis
Varied, Passerina versicolor
Bugshtit, Psaltriparus minimus

Back te QP

Ccanvasback, Aythya valisneria
Caracara, Crested, Caracara {=Polyborus) plancus
Cardinal, Northern, Cardinalis cardinalis
Carib, Green-throated, Eulampis holosericeus
Catbird, Gray, Dumetella caroclinensis
Chat, ¥Yellow-breasted, Icteria virens
Chickadee, Black-capped, Parus atricapillus
Boreal, Parus hudsonicus
Carolina, Parus carclinensis
Chestnut-backed, Parus rufescens
Mexican, Parus sclateri
Mountain, Parus gambeli
Chuck~will's-widow, Caprimulgus caxclinensis
Condor, California, Gymnogyps californianus
Coot, American, Fulica americana
Caribbean, Fulica caribaea
Furasian, PFulica atra
Hawaiian (=American), Fulica alai (=americana)
Cormorant, Brandt's, Phalacrocorax penicillatus
Double-crested, Phalacrocorax auritus
Great, Phalacrocorax carbo

Neotropic (=0livaceous), Phalacrocorax brasilianus (=olivaceus)

Olivaceuns (see Cormorant, Neotropic)
Pelagic, Phalacrocorax pelagicus
red~faced, Phalacrocerax urile



v Cowbird, Bronzed, Molothrus aeneus
Brown-headed, Molothrus ater
Shiny, Molothrus bhonariensis
Crake, Corn, Crex crex
Yellow-breasted, Porzana flaviventer
Crane, Common, Grus grus
Sandhill, Grus canadensis
Whooping, Grus americana
W Creeper, Brown, Certhia americana
Y Crossbill, Red, Loxia curvirostra
+ White-winged, Loxia leucoptera
vV Crow, American, Corvus brachyrhynchos
Fish, Corvus ossifragus
Hawaiian, Corvus hawaiiensis
Mexican, Corvus imparatus
Northwestern, Corvus caurinus
White-necked, Corvus leucognaphalus
¥ Cuckoo, Black-billed, Coccysus erythropthalmus
Common, Cucunlus canorus
Mangrove, Coccyzus minor
Oriental, Cuculus saturatus
wﬁ Yellow-billed, Coccyzus americanus
Curlew, Bristle-thighed, Numenius tahitiensis
Eskimo, Numenius borealis
Far Bastern, Numenius madagascariensis
Least {(see Curlew, Little)}
Little (=Least), Numenius minutus
Long-billed, Numenius americanus

it

Back to TQPR

Dickcissel, Spiza americana
Dipper, American, Cinclus mexicanus
Dotterel, RBurasian, Charadrius morinellus
Dove, Inca, Columbina inca
% Mourning, Zenaida macroura
White-tipped, Leptotila verreauxi
White-winged, Zenaida asiatica
Zenaida, Zenaida aurita
Dovekie, Alle alle
¢ Dowitcher, Long-billed, Limnodromus scolopaceus
) ¥ Short-billed, Limnodromuz griseus
{ Duck, American Black, Anas rubripes
Harleguin, Histrionicus histrionicus
Hawaiian, Anas wyvilliana
Laysan, Anas laysanensis
Masked, Oxyura dominica
Mottled, Anas fulvigula
Ring-necked, Aythyva collaris
Ruddy, Oxyura jamaicensis
Tufted, Aythya fullgula
Wood, Aix sponsa
. Calidris alpina

<, R

¢ Dunli

=

Back to T

f Eagle, Bald, Haliaeetus leucocephalus
Golden, Aquila chrysaetos
White-tailed, Haliaeetus albicilla
Egret, Cattle, Bubulcus ibis
Chinese, Egretta eulophotes
Great, Ardea (=Casmerodius) alba (=albus)
Intermediate (=Plumed}, Mesophoyx (=Egretta) intermedia
Plumed (see Egret, Intermediate)

F




Reddish, Bgretta rufescens

Snowy, Egretta thula
Eider, Common, Somateria mollissima

King, Somateria spectabilis

Spectacied, Somateria fischeri

Steller's, Polysticta stelleri
Elaenia, Caribbean, #laenia martinica
Emerald, Puerto Rican, Chlorostilbon maugaeus
Euphonia, Antillean, Euphonia musica

Back to !

Falcon, Aplomado, Falco femoralis
+f Peregrine, Falco peregrinus
Prairie, Falco mexicanus
Fieldfare, Turdus pilaris
Finch, Cassin's, Carpodacus cassinii
House, Carpodacus mexicanus
y Purple, Carpodacus purpureus

Rosy (see Rosy-Finch, Black; Rosy-Finch, Brown-capped; and Rosy-Finch,

Gray-crowned)
Flamingo, Greater, Phoenicopterus ruber
Flicker, Gilded (=Northern), Colaptes chryscides (=aunratus)
Northern, Colaptes auratus
v Flycatqher, Acadian, Empidonax virescens

v Alder, Empidonax alnorum
Ash-throated, Myiarchus cinerascens
Brown~crested, Myiarchus tyrannulus
Buff-breasted, Empidonax fulvifrons
Cordilleran (=Westerm), Empidonax occidentalis (=difficilis)
pusky, Empidonax cberholseri
Dusky-capped, Myiarchus tuberculifer
Fork~talled, Tyrannus savana
Gray, Empidonax wrightii

_ Gray-spotted, Muscicapa griselisticta

+ Great Crested, Myiarchus crinitus
Hammond's, Empidonax hammondii

+/ Least, Empidonax minimus
Narcissus, Muscicapa narcissina
Notting's, Mylarchus nuttingi

wf Olive-sided, Contopus borealis
pacific-slope (=Western), Empidonax difficilis
Puerto Rican, Myiarchus antillaxum
Scissor-tailed, Tyrannus forficatus
Snlphur-bellied, Myiodynastes luteiventris
Vermilion, Pyrocephalus rubinus

Western (see Flycatcher, Cordilleran; and Flycatcher, Pacific-slope)

+/ Willow, Empidonax traillii
+f Yellow-bellied, Empidonax flaviventris
Frigatebird, Great, Fregata minor
Lesser, Fregata ariel
Magnificent, Fregata magnificens
Pulmar, Northern, Fulmarus glacialis
Back to TOE
ﬁfGadwall, Anas strepera
Gallinule, Purple, Porphyrula martinica
Gannet (see Gannet, Northern)
Northern (=Gannet), Morus (=Sula)} bassanus
Garganey, Anas querguedula
Gnatcatcher, Black-capped, Policptila mnigriceps
Black-tailed, Polioptila melanura
 Blue-gray, Pelioptila caerulea



A

' Ccalifornia (=Black-tailed), Polioptila californica (=melanura}
Godwlt, Bar-tailed, Limosa lapponica
Black-tailed, Limosa limosa
+ Hudsonian, Limosa hasmastica
Marbled, Limosa fedoa
Golden-Plover, American (=Lesser), Pluvialis dominicus (=dominica)
Lesser {see Golden-Plover, American; and Goldeun~Plover, Pacific)
Pacific (=Lesser), Pluvialis fulva (=dominica)
Goldeneye, Barrow's, Bucephala islandica
v Common, Bucephala c¢langula
Goldfinch, American, Carduelis tristis
Lawrence's, Carduelis lawrencei
Lesser, Carduelis psaltria
Goose, Barnacle, Branta leucopsis
Bean, Anser fabalis
v Canada, Branta canadensis
Emperor, Chen canagica
Greater White~fronted, Anser aibifrons
, Hawaiian, Branta (=Nesochen) sandvicensigRoss', Chen rossii
% Snow, Chen casruleacens
Goshawk, Worthern, Rccipiter gentilis
Grackle, Boat-tailed, Quiscalus major
Common, Quiscalus guiscula
Great-~tailed, Quiscalus mexicanus
Greater Antillean, Quiscalus niger
Grasshopper-Warbler, Middendorff's, Locustella ochotensis
Grassquit, Black-faced, Tiaris bicolor
Yellow-faced, Tiaris olivacea
Grebe, Clark's (=Western), Aechmophorus clarkii (=occidentalis)
Bared, Podiceps nigricollis
+/ Horned, Podiceps auritus
Least, Tachybaptus dominicus
v Pied-billed, Podilymbus podiceps
Red-necked, Podiceps grissgena
Western, Aechmophorus c¢ccidentallis
Greenfinch, Oriental, Carduelis sinica
Greenshank, Common, Tringa nebularia
Grosbeak, Black-headed, Pheucticus malanocephalus
Blue, Guiraca caerulea
Crimscn-collard, Rhodothraupis celaeno
» Evening, Coccothraustes vespertinus
v Pine, Pinicola enucleator
Roge~breasted, Pheucticus ludovigianus
Yellow, Pheucticus chrysopeplus
Ground-bDove, Common, %enaida passerina
Ruddy., Zenaeida talpacoti
Guillemot, Black, Cepphus gryvlie
Pigeon, Cepphus columba
Gull, Black-headed (=Common Black-headed), Larus ridibundus
¥ Bonaparte's, Larus philadelphia
California, Larus californicus
Common Black-headed (see Gull, Black-headed)
Franklin's, Larus pipixcan
Glaucous, Larus hyperboreus
Glaucous-winged, Larus glaucescens
Great Black-backed, Larus marinus
Heermann's, Larus hearmanni
+ Herring, Larus argentatus
Iceland, Larus glaucoides
Ivory, Pagophila eburnea
Laughing, Larus atricilla
Lesser Black-headed, Larus fuscus
Little, TLarus minutus
Mew, Larus canus
v Ring-billed, larus delawarensis




‘Ross', Rhodostethia rosea
Sabine’'s, Xema sabini
Slaty-backed, Larus schistisagus
Thayer's, Larus thayeri
Western, Larus occidentalis
Yellow—footed, Larus livens

Gyrfalcon, Falco rusticolus

Back to IQF

s Harrier, Worthern, Circus cyaneus
Hawfinch, Coccothraustes coccothraustes
Hawk, Asiatic Sparrow, Accipiter gularis
VpBroad-winged, Buteo platypterus
vPCooper's, Accipiter coaperii
Ferruginous, Buteo regalis
Gray, Buteo nitidus
Harris', Parabutec unicinctus
Hawalian, Buteo solitarius
Red-shouldered, Buteo lineatus
Red-tailed,; Buteoc jamaicensis
Rough-legged, Buteo lagopus
Sharp-shinned, Accipiter striatus
Short-tailed, Buteo brachyurus
Swainson's, Buteo swalnsoni
White-tailed, Buteo albicaudatus
Zone-tailed, Butec albonotatus
Hawk~Cuckoo, Hodgson's, Cuculus fugax
Hawk-Owl, Northern (see Owl, Hawk)
+« Heron, Great Blue, Ardea herodias
Nf Green {=Green-backed), Butorides virescens (=striatus)
Green-backed (see Heron, Green)
Little Blue, Ardea caerulea
v Wight (see Night-Heron)
Pacific Reef, Ardea sacra
Tricolored, Ardea tricolor
Hoopoe, Upupa apops
House-Martin, Common, Delichon urbica
Hummingbird, Allen's, Selasphorus sasin
Anna's, Calypte anna
Antillean Crested, Orthorhynchus cristatus
Beryiline, Amazilia beryllina
Black~chinned, Archilochus alexandri
Blue-~threated, Lampornis clemenciae
Broad-billed, Cynanthus latirostris
Broad-tailed, Selasphorus platycercus
Buff-bellied, Amazilia yucatanensis
Calliope, Stellula calliope
Costa's, Calypte costae
Iacifer, Calothoraxz lucifer
Magnificent, Eugenes fulgens
¢¢ Ruby-throated, Archilochus celunbris
Rufous, Selasphorus rufus
Viclet-crowned, Amarilia violiceps
White~eared, Hylocharis leucotis

& 5K,

]

Back to TOI

|

Ibis, Glossy, Plegadis falcinellus
Scarlet, Eudocimus rubex
White, FBudocimus albus
White~-faced, Plegadis chihi



Bagk to TO

Jabiru,
Jacana,
Jaeger,

=
s
| ¥

Jabiru mycteria

Northern, Jacana spilnosa

Long-tailed, Stercorarius longicaundus
Parasitic, Stercorarius parasiticus
Pomarine, Stercorariusg pomarinus

Jay, Blue, Cyanccitta cristata

Brown, Cyanocorax morioc

Gray, Perisoreus canadensis

Gray-Breasted {see Jay, Mexican)

Green, Cyanocorax yncas

Mexican (=Gray-breasted), Aphelocoma ultramarina

Pinyon, Gymnorhinus cyanocephalus

scrub (see Scrub-Jay, Florida; Scrub-Jay, Island;
Western)

Steller's, Cyanccitta stelleri

Junco, Dark-eyed, Junco hyemalis

Back 1o

ARE

Yellow-eyed, Junco phaeonotus

and Scrub-Jay,

Kamao {=Thrush, Hawaiian), Myadestes (=Phaeornis) myadestinus
{=obscurus}

Kestrel,

American, Falco sparverius
furasian, Falco tinnunculus

Killdeer, Charadrius vociferus
Kingbird, Cassin's, Tyrannus vociferans

3

W

Couch's, Tyrannus couchii

Eagstern, Tyrannus tyrannus

Gray, Tyrannus dominicensis
Loggerhead, Tyrannus caudifasciatus
Thick-billed, Tyrannus crassirostris
Tropical, Tyrannus melancholicus
Western, Tyrannus verticalis

Kingfisher, Belted, Ceryle alcyon

Kinglet,

‘b!lf

Green, Chlorcceryle americana
Ringed, Ceryle torquata
Golden~crowned, Regulus satrapa
Ruby-crowned, Regulus calendula

Kiskadee, Great, Pitangus sulphuratus
Kite, American Swallow-tailed (see Kite, Swallow-~tailed)

Black, Milvus migrans

Black-~shouldered (zee Kite, White-tailed)
Hook-billed, Chondrohierax uncinatus

Mississippi, Ictinia mississippiensis

Snail, Rostrhamus sociabilis

Swallow-tailed, Elanoides forficatus

White~tailed (=Black-shouldered), Elanus leucurus

Kittiwake, Black-legged, Rissa tridactyla

Red-legged, Rissa brevirostris

Knot, Great, Calidris tenuirostris

Back ko

Lapwing, Northern, Vanellus vanellus

Red, Calidris canutus

TIoB

Lark, Hormed, Eremophila alpestris

Sky (=Skylark, Eurasian), Alauda arvensis

Limpkin, Aramus guarausna
Lizard-Cuckoo, Puerto Rican, Saurothera vieilloti
Longspur, Chestnut-collared, Calcarius ornatus

s

Lapland, Calcarius lapponicus

{(=caeruleus)




LS =

MoCown's, Calcarius mccownii
Smith's, Calcarius pictus
Loon, Arctic, Gavia arctica
Common, Gavia immex
Pacific {=Arctic), Gavia pacifica (=arctica)
v Red-throated, Gavia stellata
Yellow-bilied, Gavia adamsii

Back te TOP

Magpie, Black-billed, Pica pica
Yellow-hilled, Pica nuttalli
Mallard, Anas platyrhynchos
Mango, Antillean, Anthracothorax dominicus
Green, Anthracothorax viridis
Martin, Caribbean, Progne dominicensis
Cuban, Progne cryptoleuca
Gray-breasted, PFrogne chalvbea
v Purple, Progne subis
Meadowlark, Eastern, Sturnella magna
Western, Sturnella neglecta
Merganser, Commeon, Mergus merganser
+ Hooded, Lophodytes cucullatus
» Red-breasted, Mergus Serrator
Meriin, Falco columbarius
Mockingbird, Worthern, Mimus polyglottos
Moorhen, Common, Gallinula chloropus
Murre, Common, Uria aalge
Thick=-billed, Uria lomvia
Murrelet, Ancient, Synthliboramphus antiguus
Craveri's, Syathliboramphus craveri
Kittlitz's, Brachyramphus brevirostris
Marbled, Brachyramphus marmoratus
Xantus', Synthliboramphus hypoleucus
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Needletail, White-throated, Hirundapus caudacutus
Night-Heron, Black—-crowned, Nycticorax nycticorax
Japanese, ¥Wycticorax goisagi
Malay, Wycticorax melanolophus

Yellow-crowned, Nyctanassa (=Nycticorax) viclacea (=violaceuns)

Wighthawk, Antillean, Chordeiles gundlachii
Common, Chordeiles minor
Lesser, Chordeiles acutipennis
Nightiar, Buffwcollared, Caprimulgus ridgwayi
Puerto Rican, Caprimulgus noctitherus
Jungle, Caprimulgus indicus
Koddy, Black, Anous minutus
Blue-gray, Procelsterna cerulea
Brown, Anous stolidus
Lesser, Anous tenulrostris
Nutcracker, Clark's, Nucifraga columbiana
Wuthateh, Brown-headed, Sitta pusilla
Pygmy, Sitta pygmaea
Red-breasted, Sitta canadensis
White-breasted, Sitta carolinensis
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0ldsguaw, Clangula hyemalis

Olomao (=Thrush, Hawaiian), Myadestes (=Phaeornis) lanaiensis {=obhscurus}




Omao {=Thrush, Hawaiian), Myadestes (=Phaeornis) obscurus
Oriocle, Altamira, Icterus gularis
Audubon’'s, Icterus graduacauda
¢ Baltimore (=Worthern), Tcterus galbula
Black-cowled, Icterus dominicensis
Black~vented, Icterus wagleri
Bullock's (=Northern), Icterus bullockii {(=galbula)
Hooded, Icterus cucullatus
~ Morthern (see Oriole, Baltimore; and Oriole, Bullock's)
iy Orchard, Tcterus spurius
Scott's, Ycterus parisorum
Streak-backed, Icterus pustulatus
¥ Osprey, Pandion haliaetus
v Ovenhird, Seiurus aurocapillus
Owl, Barn (=Barn~Owl, Common), Tyto alba
Barred, Strix wvaria
Boreal, Aegolius funereus
Burrowing, Speotytc (=aAthene) cunicularia
ELf, Micrathene whitneyi
Flammulated, Otus f£lammeclus
Great Gray, Strix nebulosa
Great Horned, Bubo virginianus
Hawk {=Hawk-Qwl, Northern), Surnia ulula
+f TLong-eared, Asio otus
Northern Saw-whet, Aegolius acadicus
/ Short-eared, Asio flammeus
Snowy, Nyctea scandiaca
Spotted, Strix occidentalis
Oystercatcher, American, Haematopus palliatus
Black, Haematopus bachmani

f Parula, Northern, Parula americana
Tropical, Parula pitiayumi
Pauraque (=Pauvrague, Common}, Nyctidromus albicollis
Common (see Paurague}
Palican, American White, Pelecanus erythrorhynchos
Brown, Pelecanus occidentalis
Petrel, Black-capped, Pterodroma hasitata
Bonin, Ptercdrcoma hypoleuca
Bulwer's, Bulweria bulwerii
Cook's, Pterodroma cookii
Dark-rumped, Pterodroma phaeopygia
Herald, Pterodroma arminjoniana
Juan Fernandez {=White-necked), Ptercdroma externa
Kermadec, Pterodroma neglecta
Mottled, Pterodroma ilnexpectata
Murphy's, Pterodroma ultima
White-necked, Pterodroma cervicalis (=externa)
Pewee, Greater, Contopus pertinax
Lesser Antillean, Contopus latirostris
Phainopepla, Phainopepla nitens
Phalarope, Red, Phalaropus fulicaria
Red-necked, Phalaropus lcbatus
Wilson's, Phalaropus tricolor
Phoebe, Black, Sayornis nigricans
/ Eastern, Sayornis phoebe
Say's, Sayornis saya
Pigeon, Band-tailed, Columba fasciata
Plain, Columba inornataRed-billed, Columba flavirostris
Scaly-naped, Columba squamosa
White~crownad, Columbha leucocephala
f Pintail, Northern, Anas acuta



v

‘ White-cheeked, Anas bahamensis
@#Pipit, American (=Water)}, Anthus rubescens (=spincletta)

Plover,

/

Pocharad

olive-backed {=Tree-Pipit, Olive}, Anthus hodgsoni
Pechora, Anthus gustavi

Red-throated, Anthus cervinus
Sprague's, Anthus spragueii

Water (8ee Pipit, American)
Black-bellied, Pluvialis squatarola
Common Ringed, Charadrius hiaticula
Great Sand, Charadrius leschensultii
Little Ringed, Charadrius dubius
Mongolian, Charadrius mongolus
Monntain, Charadrius montanus

Piping, Charadrius melodus
semipalmated, Charadrius semipalmatus
Snowy, Charadrius alexandrinus
Wilson's, Charadrius wilsonia

, Baer's, Aythya baeri

Common, Aythya ferina

Poorwill, Common, Phalaenoptilus nuttallii

Puaiohi
rpuffin,

(=Thrush, Small Kaual), Myadestes (=Phaeornis} palmeri

Atlantic, Fratercula arctica
Horned, Fratercula corniculata
Tufted, Fratercula cirrhata

Pygmy-Owl, Ferruginous, Glaucidium brasilianum

Northern, Glaucidium gnoma

Pyrrhuloxia, Cardinalis sinuatus
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Oguail-bove, Bridled, Geotrygon mystacea

Key West, Geotrygon chrysia
Ruddy, Geotrygon montana

Rail, Black, Laterallus jamaicensis

i"’ig.
Vﬁ
Raven,

Clapper, Rallus leongirostris

King, Rallus elegans

virginia, Rallus limicola

vellow, Coturnicops noveboracensis

Chihuahuan, Corvues cryptoleucus

Common, Corvus Corax

Razorbill, Alca torda

Redhead
Redpoll

, Aythva americana
, Common, Carduelis f£lammea
Hoary, Caxduelis hornemanni

Redshank, Spotted, Tringa erythropus
Redstart, American, Setophaga ruticilla

Painted, Myiocborus pictus
Slate-throated, Myioborus miniatus

Reed-Bunting, Common (see Bunting, Common)

Pallas' (see Bunting, Pallas')

Roadrunner, Greater, Geococcyx californianus
Robin, American, Turdus migratorius

Clay-colored, Turdus grayi
rufous-backed, Turdus rufopalliatus

Rosefinch, Common, Carpodacus erythrinus

Rosy-Finch (=Finch), Black (=Rosy), Leucosticte atrata (=arctoa)
Brown-capped (=Rosy), Leuncosticte australis (=arctoa)
Gray-crowned (=Rosy), Leucosticte tephrocotis (=arctoa)

Rough-~winged Swallow, Northern, Stelgidopteryx serripennis
Rubythroat, Siberian, Luscinia calliope
Ruff, Philomachus pugnax
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Sanderling, Calidris alba
Sandpiper, Balird's, Calidris bairdii
Broad-billed, ILimicola falcinellus
Buff-breasted, Trvngites subruficollis
Common, Actitis hypoleucos
Curlew, Calidris ferruginea
w Least, Calidris minutilla
Marsh, Tringa stagnatilis
+f Pectoral, Calidris melanotos
Purple, Calidris maritima
Rock, Calidris ptilocnemis
Semipalmated, Calidris pusilla
Sharp~tailed, Calidris acuminata
Selitary, Tringa solitaria
Spoonbili, Eurynorhynchus pygmeus
Spotted, Actitis macularia
Stilt, Calidris himantopus
Terek, Xenus cinereus
Upland, Bartramia longicauda
. Western, Calidris mauri
¥ White-rumped, Calidris fuscicollis
Wood, Tringa glareola
Sapsucker, Red-breasted, Sphyrapicus ruber
Red-naped (=Yellow-bellied), Sphyrapicus nuchalis {=vaxrilus)
Williamson's, Sphyrapicus thyroidens
v Yellow-bellied, Bphyrapicus varius
Scaup, Greater, Aythya marila
v Lesser, Aythya affinis
Scotexr, Black, Melanitta nigra
Burf, Melanitta perspicillata
White-winged, Melanitta fusca
Screech-0wl, Rastern, 0Otus asio
Puerto Rican, Otus nudipes
Western, Otus kennicottii
Whiskered, Otus trichopsis
Scrub-~Jay (=Jay), Florida (=Scrub), Aphelocoma coerulescens
Isiand (=S8crub), Aphelocoma insularius {=coerulescens)
Western (=Scrub), Aphelocoma califormica {=coerulescens)
Sea-Ragle, Steller's, Haliaeetus pelagicus
Seedeater, White-collared, Sporophila torgueola
Shearwater, Audubon's, Puffinus lherminieri
Black-~vented, Puffinus opisthomelas
Buller's, Puffinus bulleri
Christmas, Puffinus nativitatis
Cory's, Bulweria diomedea
Flesh-footed, Puffinus carneipes
Greater, Puffinus gravis
Little, Puffinus assimilis
Manx, Puffinus puffinus
Pink-footed, Puffinus creatopus
Short=taild, Puffinus tenuirostris
Sooty, Puffinus griseus
Townsend's, Puffinus auricularis
Wedge-tailed, Puffinug pacificus
Shoveler, Northern, Anas Clypeata
Shrike, Loggerhead, Lanius ludovicianus
 Northern, Lanius excubitor

'i"‘a
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" giskin, Pipe, Carduelis pinus

Skimmer, Black, Rhynchops niger
Skna, Great, Catharacta skua
South Polar, Catharacta maccormicki
Skylark, Eurasian {see Lark, Sky)
Smew, Mergellus albellus
Snipe, Common, Gallinago gallinago




Jack, Lymnocryptes minimuas
Pin-tailed, Gallinago stenura
Swinhoe's, Gallinago megala
Solitaire, Townsend's, Myadestes townsendi
+ Sora, Porzana carclina
v Sparrow, American Tree, Spizella arborea
Bachman's, Aimophila aestivalis
Baird's, Ammodramns bairdii
Black-chinned, Spizella atrogularis
Black~throated, Amphispiza bilineata
Botteri's, Aimophila botterii
Brewer's, Spigzella breweri
Cassin's, Aimophila cassinii
Chipping, Spizella passerina
Clay-colored, Spizella pallida
Field, Spizella pusilla
Five-striped, Amphispiza guinquestriata
Fox, Passerella iliaca
Goldlen-crowned, Zonotrichia atricapilla
Grasshopper, Ammodramus savannarun
Harris', Zonotrichia guerula
Henslow's, Ammodramus henslowii
Lark, Chondestes grammacus
. Le Conte's, Ammodramus leconteii
¥ Lincoln's, Melospiza lincolnii
Nelson's Sharp-tailed (=Sharp-tailed), Ammodramus nelsoni (=caudacutus)
Olive, Arremonops rufivirgatus
Rufous—crowned, Aimophila ruficeps
Rufous-winged, Aimophila carpalis
Sage, Amphispiza belli
Savannah, Passercualus sandwichensis
Seaside, Ammodramus maritimus
Saltmarsh Sharp-tailed (=Sharp-tailed), Ammodramus caudacutus
Sharp~tailed (see Sparrow, Nelson's SZharp-tailed; and Sparrow,
Saltmarsh Sharp-tailed)
Sony, Melospiza meledia
Swamp, Melospiza georgiana
Vespey, Pooecetes gramineus
White-crowned, Zonotrichia leucophrys
White-throated, Zonotrichia albicollis
Worthen's, Spizella wortheni
Spoenbill, Roseate, Ajaia ajala
Starling, Ashy, Sturnus cineraceus
Violet-backed, Sturnus philippensis
Starthroat, Plain-capped, Heliomaster constantii
8til:, Black-necked, Himantopus mexicanus
Stint, Little, Calidris minuta
Long-toed, Calidris subminuta
Red-necked (=Rufous-necked), Calidris ruficollis
Temminck's, Calidris temminckii
Stork, Wood, Mycteria americana
Storm-Petrel, Ashy, Cceanodroma homochroa
Band~rumped, Oceancdroma castro
Black, Oceanodroma melania
Fork-tailed, Oceanodroma furcata
Leach's, Oceanodroma leucorhoa
IL.eagt, Oceanodroma microsoma
Sooty (see Storm-Petrel, Tristram's)
Tristram's (=Sooty), Oceanodroma tristrami
Wedge-rumped, Oceanodroma tethys
White~faced, Pelagodroma marina
Wilson's, Oceanites oceanicus
Surfbird, Aphriza virgata
Swallow, Bahama, Tachvcineta cyaneoviridis
mf Bank, Riparia riparia

A N

£,

*ék“"ﬁh‘“‘;‘w,ﬁm‘{% 4...,_ d{%‘



Barn, Hirundo rustica
Cave, Hirundo fulva
Cliff, Hirundo pyrrhenota

v
.“f
Y
v

Tree, Tachycineta bicolor
Violet~green, Tachycineta thalassina
Swan, Trumpeter, Cygnus buccinator
Tundra, Cygnus celumbianus
Whooper, Cygnus cygnus
Swift, Antillean Palm, Tachornis phoenicobia
Black, Crypseloides niger
~/ Chimney, Chaetura pelagica
Common, Apus apus
Fork-tailed, Apus pacificus
Vaux's, Chaetura vauxi
White-collared, Streptoprocne zonaris
White-throated, Aeronautes sazxatalis
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TPanager, Hepatic, Piranga flava
Puerto Rican, Weospingus speculiferus
Scarlet, Piranga olivacea
Stripe~headed, Spindalis zena
Summer, Piranga rubra
Western, Piranga ludoviciana
Tattler, Gray-tailed, Heteroscelus brevipes
Wandering, Heteroscelus incanus
Teal, Baikal, Anas formosa
v Blue-winged, Anas discors
Cinnamon, Anas cyanoptera
Falcated, Anas falcata
Green~winged, Anas crecca
Tern, Aleutian, Sterna aleutica
Arctic, Sterna paradisaea
+ Black, Chlidonias nigexr
Black-naped, Sterna sumatrana
Bridled, Sterna anaethetus
Caspian, Sterna caspia
o Common, Sterna hirundo
Elegant, Sterna elegans
Forster's, Sterna forsteri
Gray-backed, Sterna lunata
Gull=-billed, Sterna nilotica
Least, Sterna antillarum
Little, Sterna albifromns
Roseate, Sterna dougallii
Royal, Sterna maxima
Sandwich, Sterna sandvicensis
Sooty, Sterna fuscata
White, Gygis alba
White-winged, Chlidonias leucopterus
Thrasher, Bendire's, Toxostoma bendirei
y Brown, Toxostoma rufum
California, Toxostoma redivivam
Crissal, Toxostoma crissale
e Conte's, Toxostoma lecontel
Long=-billed, Toxostoma longirostre
Pearly-eyed, Margarops fuscatus
Sage, Orepscoptes montanus
Thrush, Aztec, Ridgwayia pinicola

&,

Northern Rough-winged (see Rough-winged Swallow, Northern)

v/ Bicknell's (=Gray-cheeked), Catharus bicknelli {(=minimus)

Blue Rock, Monticola solitarius
Dusky, Turdus naumanni



' Eyebrowed (=Eye-browed), Turdus obscurus
Gray-cheeked, Catharus minimus
Hawaiian (see Kamao, Olomao, and OCmao)
+ Hermit, Catharus guttatus
Red-~legged, Turdus plumbeus
~ Bmall Kauai (see Puaiohi)
~ SBwainson's, Catharus ustulatus
Varied, Ixoreus naevius
V{Wood, Hylocichla mustelina
Tit, Siberian, Parus cinctus
Titmouse, Bridled, Parus wollweberi
Flain, Parusgs inornatus
Tufted, Parus bicolor
Towhee, Abert's, Pipilo aberti
Brown (see Towhee, California; and Towhee, Canyon)
California {=Brown), Pipilo crissalis (=fuscusg)
Canyon {(=Brown), Pipilco fuscus
v Eastern (=rRufous-sided), Pipilc ervthrophthalmus
Green~tailed, Pipilo chlorurus
Rufous-sided (see Tohwee, Eastern; and Towhee, Spotted)
Spotted (=Rufous-sided), Pipilo maculatus (~erythrophthalmus)
Tree-Pipit, Olive (see Pipit, Olive-backed)
Trogon, Eared, Euptilotus neoxenus
Elegant, Trogon elegans
Tropichbird, Red-billed, Phaethon astherens
Red-tailed, Phaethon rubricauda
White-tailed, Phaethon lepturus
Turnstone, Black, Arenaria melanocephala
Ruddy, Arenaria interpresg

<.
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Veery, Catharus fuscescens
Verdin, Auriparus flaviceps
Violet-ear, Green, Colibri thalassinus
Vireo, Bell's, Vireo bellii
Black-capped, Vireo atricapillus
Black-whiskered, Vireo altiloguus
Gray, Vireo vicinior
Hutton's, Vireo huttoni
s/ ~Philadelphia, Vireo philadelphicus
Puerto Rican, Vireo latimeri
»/ Red-eyed, Vireo olivaceus
Solitary, Vireo solitarius
 Warbling, Vireo gilvus
White-eyed, Vireo griseus
Yellow-green (=Red-eyed), Vireo flavoviridis (=olivaceus)
Yellow=throated, Vireo flavifrons
Vulture, Black, Coragyps atratus
 Turkey, Cathartes aura

Bachk to ToP

Wagtail, Black-backed, Motacilla lugens
Gray, Motacilla cinerea
White, Motacilla alba
Yellow, Motacilla flawva
Warhler, Adelaide's, Dendroica adelaidae
Arctic, Phylloscopus borealils
Bachman's, Vermivora bachmanii
+¢ Bay-breasted, Dendroica castanea
+f Black-and-white, Dendroica varia
+/ Black-throated Blue, Dendroica caerulescens
Black-throated Gray, Dendroica nigrescens



Black~throated Green, Dendroica virens
Blackburnian, Dendroica fusca
Blackpoll, Dendroica striata
Blue~-winged, Vermivora pinus
Canada, Wilsonia canadensis
Cape May, Dendroica tigrina
Cerulean, Dendroica cerulea
Chestnut-sided, Dendroica pensylvanica
Colima, Vermivora crissalis
Connecticut, Opororanis agilis
Elfin Woods, Dendroica angelae
Golden-cheeked, Dendroica chrysoparia
. Golden-~crowned, Basilenterus culicivorus
3/ Golden-winged, Vermivora chrysoptera .
Grace's, Dendroica graciae
Hermit, Dendroica cccidentalis
Vv Hooded, Wilsonia citrina
Rentucky, Oporornis formosus
Kirtland's, Dendroica kirtlandii
Lucy's, Vermivora luciae
MacGiliivray s, Oporornis tolmiedi
Magnolia, Dendroica magnolia
Mourning, Oporornis philadelphia
Nashville, Vermivora ruficapilla
Glive, Peucedramus taeniatus
Orange-crowned, Vermivora celata
Palm, Dendroica palmarum
Pine, Dendroica pinus
Prairie, bendroica discolor
Prothonotary, Protonotaria citrea
Red-faced, Cardellina rubrifrons
Rufous-capped, Basileuterus rufifrons
Swainson's, Limnothlypis swainsonii
¢ Tennessee, Vermivora peregrina
Townsend's, Dendroica townsendi
Virginia's, Vermivora virginiae
. Willow, Phylloscopus trochilus
o Wilson's, Wilsonia pusilla
4 Worm-eating, Helmitheros vermivorus
¥ Yellow, Dendroica petechia
+/ Yellow-rumped, Dendroica corcnata
Yellow-throated, Dendroica dominica
v Waterthrush, Louisiana, Seiurus motacilla
f Northern, Seiurus noveboracensis
Waxwing, Bohemian, Bombycilla garrulus
' Cedar, Bombycilla cedrorum
Wheatear, Northern, Cenanthe ocenanthe
Whimbrel, Numenius phaeopus
/ Whip-poor-will, Caprimulgus vociferus
Whistling-Duck, Black-bellied, bendrocygna autumnalis
Fulvous, Dendrocygna bicolor
West Indian, Dendrocygna arborea
¢ Wigeon, American, Anas americana
Eurasian, Anas penelope
Willet, Catoptrophorus semipalmatus
Wood~Pewee, Eastern, Contopus virens
Western, Contopus sordidulus
{ Woodcock, American, Scolopax minor
Furaslan, Scolopax rusticola
Woodpecker, Acorn, Melanerpes formicivorus
Black-~backed, Picoides arcticus
Downy, Picoides pubescens
Gila, Melanerpes uropygialis
Golden-fronted, Melanerpes aurifrons
Hairy, Picoides villosus

v
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‘Ivory—billed, Campephilus principalis

Ladder-hacked, Picoides scalaris
Lewis', Melanerpes lewis

Nuttall's, Picoides nuttallii
Piieated, Dryocopus pileatus

Puertc Rican, Melanerpes portoricensis
Red~bellied, Melanerpes carolinus
Red-~cockaded, Picoides borealis
Red-headed, Melanerpes erythrocephalus
Strickland's, Picoides stricklandi
Three-toed, Picoides tridactylus
White-headed, Picoides albolarvatus

Woodstar, Bahama, Calliphlox evelynae
Wren, Bewick's Thryvothorus bewickii

v
v
v

v

Cactus, Campylorhynchus brunneicapillus
Canyon, Catherpes mexicanus
Carclina, Thryothorus ludovicianus
House, Troglodytes aedon

Marsh, Cistothorus palustris

Rock, Salpinctes chsoletus

Sedge, Cistothoruas platensis
Winter, Troglodytes troglodytes

Wryneck, Eurasian, Jynx torguilla

v

v Yellowlegs, Greater, Tringa melanoleuca

Lesser, Tringa flavipes

v Yellowthroat, Common, Geothlypis trichas

Gray-crowned, Geothlypsis poliocephala
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This is an adaptation of the List of Migratory Birds that appears in Title 50 of the Code of Federal Regulations,
Section 10.13. The major difference between this list and the "official” published list is that the scientific and
common (English) names have been changed to conform to the most recent taxonomy (as reflected in the 1983 AOU
Check-list and published supplements through 1995). In cases where a name in the following list differs from that in
the CFR list, the name in the CFR list is cross-referenced in parentheses. EXAMPLES: in the CFR list, the Yellow
Bittern is listed as Chinese Bittern and the scientific name of the Crested Caracara (Caracara plancus) is given as
Polyborus plancus. The referenced species are the same in both lists, only the nomenclature has changed.
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Accentor, Siberian, Prunella montanella
Albatross, Black~footed, Diomedea nigripes
Laysan, Diomedea immutabilis
Short-tailed, Diomedea albatrus
Yellow-nosed, Diomedea chlororhynchos
Anhinga, Anhinga anhinga
Ani, Groove-bllled, Crotophaga sulcirostris
Smooth-billed, Crotophaga ani
Auklet, Cassin’s, Ptychoramphus aleuticus
Crested, Aethia cristatella
Least, Aethia pusilla
Parakeet, Cyclorrhynchus psittaculus
Rhinoceros, Cerorhinca monocerata
Whiskered, Aethia pygmaea
Avocet, American, Recurvirostra americana
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Barn-Owl, Common (see Owl, Barn)
Beardless-Tyrannulet, Northern, Camptecstoma imberbe
Begaxéd, Roseethroated, Pachyramphus aglaiae (‘]]/0/
Bittern, American, Botaurus lentiginosus

Chinese (see Bittern, Yellow)

Least, Ixzobrychus exilis



Yellow (=Chinese), Ixobrychus sinensis
Schrenk's, Ixobrychus eurhythmus
Black~Hawk, Common, Butecgallus anthracinus
Blackbird, Brewer's, Euphagus cvanccephalus
v Red-winged, Agelains phoeniceus
Rusty, Euphagus carolinus
Tawny-shouldered, Agelaius humeralis
Tricolored, Agelaius tricclor
Yellow-headed, Xanthocephalus xzanthocephalus
Yellow-shouldered, Agelaius xanthomus
V’Bluebird, FEastern, Sialia sialis
Mountain, Sialia currucoides
Western, Sialia mexicana
Bluethroat, Luscinia svecica
Bobolink, Dolichonyxz oryzivorus
Booby, Blue-footed, Sula nebouxii
Brown, Sula leucogaster
Masked, Sula dactylatra
Red-footed, Sula sula
Brambling, Fringilla montifringilla
Brant, Branta bernicla
Bufflehead, Bucephala albeola
Bullfinch, Eurasian, Pyrrhula pyrrhula
Puerto Rican, Loxigilla portoricensis
Bunting, Indigo, Passerina cyanea
Lark, Calamospiza melanocorys
Lazuli, Passerina amoena
McKay's, Plectrophenax hyperhoreus
Painted, Passerina ciris
Pallas' (=Reed-bunting, Pallas'), Emberiza pallasi
Reed, (=Reed-Bunting, Common), Emberiza schoeniculus.
Rustic, Emberiza rustica
Snow, Plectrophenax nivalis
Varied, Passerina versicolor
Bushtit, Psaltriparus minimus
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Canvasback, Aythya valisneria
Caracara, Crested, Caracara (=Polyborus) plancus
/ Cardinal, Northern, Cardinalis cardinalis
Carib, Green-throated, Eulampis holosericeus
Catbird, Gray, Dumetella carclinensis
Chat, Yellow-breasted, Icteria wvirens
/ Chickadee, Black-capped, Parus atricapillus
Boreal, Parus hudsonicus
Carclina, Parus carolinensis
Chestnut-backed, Parus rufescens
Mexican, Parus sclateri
Mountain, Parus gambeli
Chuck-will's-widow, Caprimulgus carolinensis
Condor, California, Gymnogyps californianus
Coot, American, Pulica americana
Caribbean, Fulica caribaea
Eurasian, Fulica atra
Hawaiian (=American), Fulica alai (=americana)
Cormorant, Brandt's, Phalacrocorax penicillatus
Double-crested, Phalacrocorax auritus
Great, Phalacrocorax carbo
Neotropic {(=0livacecus), Phalacrocorax brasilianus (=olivaceus)
Olivaceus (see Cormorant, Neotropic)
Pelagic, Phalacrocorax pelagicus
Red~faced, Phalacrocorax urile
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Cowbird, Bronzed, Molothrus aeneus
Brown-~headed, Molothrus ater
Shiny, Molothrus bonariensis
Crake, Corn, Crex crex
Yellow-breasted, Porzana flaviventer
Crane, Common, Grus grus
Sandhill, Grus canadensis
Whooping, Grus americana
Creeper, Brown, Certhia americamna
Crossbill, Red, Loxia curvirostra
White-winged, Loxia leucoptera
Crow, American, Corvus brachyrhynchos
Fish, Corvus ossifragus
Hawaiian, Corvus hawaiiensis
Mexican, Corvus imparatus
Northwestern, Corvus caurinus
White-necked, Corvus leucognaphalus
Cuckoo, Black-billed, Coccyzus erythropthalmus
Common, Cuculus canorus
Mangrove, Coccyzus minor
Oriental, Cuculus saturatus
Yellow-billed, Coccyzus americanus
Curlew, Bristle-thighed, Numenius tahitiensis
Eskimo, Numenius borealis
Far Eastern, Numenius madagascariensis
Least (see Curlew, Little)
Little (=Least), Numenius minutus
Long-billed, Numenius americanus
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Dickcissel, Spiza americana
Dipper, American, Cinclus mexicanus
Dotterel, Eurasian, Charadriuns morinellus
Dove, Inca, Columbina inca
Mourning, Zenalda macroura
White-tipped, Teptotila verreauxi
White-winged, Zenaida asiatica
Zenaida, Zenaida aurita
Dovekie, Alle alle
Dowitcher, Long-billed, Limnodromus scolopaceus
Short-billed, Limnodromus griseus
Duck, American Black, Anas rubripes
Harlequin, Histrionicus histrionicus
Hawaiian, Anas wyvilliana
Laysan, Anas laysanensis
Masked, Oxyura dominica
Mottled, Anas fulvigula
Ring-necked, Aythya collaris
Ruddy, Oxyura jamaicensis
Tufted, Aythya fuligula
) \/ Wood, Aix sponsa
bunlin, Calidris alpina
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Eagle, Bald, Haliaeetus leucocephalus
Golden, Aquila chrysaetos
White-tailed, Haliaeetns albicilla
Egret, Cattle, Bubulcus ibis
Chinese, Egretta eulophotes
Great, Ardea (=Casmerodius) alba (=albusg)
Intermediate (=Plumed), Mesophoyx (=Egretta) intermedia
Plumed (see Egret, Intermediate)
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Reddish, Egretta rufescens
Snowy, Egretta thula
Eider, Common, Somateria mollissima
King, Somateria spectabilis
Spectacled, Somateria fischeri
Steller's, Polysticta stelleri
Elaenia, Caribbean, Elaenia martinica
Emerald, Puerto Rican, Chlorostilbon maugaeus
Euphonia, Antillean, Euphonia musica
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Falcon, Aplomado, Falco femoralis
Peregrine, Falco peregrinus
Prairie, Falco mexicanus
Fieldfare, Turdus pilaris
/ Finch, Cassin's, Carpodacus cassinii
House, Carpodacus mexicanus
Purple, Carpodacus purpureus
Rosy (see Rosy-Finch, Black; Rosy-Finch, Brown-capped; and Rosy-Finch,
Gray-crowned)
Flamingo, Greater, Phoenicopterus ruber
J Flicker, Gilded ({(=Northern), Colaptes chrysoides (=auratus)
y Northern, Colaptes auratus
Flycatcher, Acadian, Empidonax virescens
Alder, Empidonax alnorum
Ash-throated, Myiarchus cinerascens
Brown-crested, Myiarchus tyrannulus
Buff-breasted, Empidonax fulvifrons
Cordilleran (=Western), Empidonax occidentalis (=difficilis)
Dusky, Empidonax cberholseri
Dusky-capped, Myiarchus tuberculifer
Fork-tailed, Tyrannus savana
Gray, Empidonax wrightii
Gray-spotted, Muscicapa griseisticta
Great Crested, Myiarchus crinitus
Hammond's, Empidonax hammondii
Least, Empidonax minimus
Narcissus, Muscicapa narcissina
Nutting's, Myiarchus nuttingi
Olive-sided, Contopus borealis
Pacific-slope (=Western), Empidonax difficilis
Puerto Rican, Myiarchus antillarum
Scissor-tailed, Tyrannus forficatus
Sulphur-bellied, Myiodynastes luteiventris
Vermilion, Pyrocephalus rubinus
Western (see Flycatcher, Cordilleran; and Flycatcher, Pacific-slope)
Willow, Empidonax traillii
Yellow-bellied, Empidonax flaviventris
Frigatebird, Great, Fregata minor
Lesser, Fregata ariel
Magnificent, Fregata magnificens
Fulmar, Northern, Fulmarus glacialis
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Gadwall, Anas strepera

Gallinule, Purple, Porphyrula martinica

Gannet (see Gannet, Northern)
Northern (=Gannet), Morus (=Sula) bassanus

Garganey, Anas querguedula

Gnatcatcher, Black-capped, Polioptila nigriceps
Black-tailed, Polioptila melanura :
Blue-gray, Polioptila caerulea
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California (=Black-tailed), Polioptila californica (=melanura)
Godwit, Bar-tailed, Limosa lapponica
Black-tailed, Limosa limosa
Hudsonian, Limosa haemastica
Marbled, Limosa fedoa
Golden-Plover, American (=Lesser), Pluvialis dominicus (=dominica)
Lesser (see Golden-Plover, American; and Golden-Plover, Pacific)
Pacific (=Lesser), Pluvialis fulva (=dominica)
Goldeneye, Barrow's, Bucephala islandica
Common, Bucephala clangula
V’Goldfinch, American, Carduelis tristis
Lawrence's, Carduelis lawrencei
Lesser, Carduelis psaltria
Goose, Barnacle, Branta leucopsis
Bean, Anser fabalis
v/ Canada, Branta canadensis
Emperor, Chen canagica
Greater White-£fronted, Anser albifrons
Hawaiian, Branta (=Nesochen) sandvicensisRoss', Chen rosaii
Snow, Chen caerulescens
Goshawk, Northern, Accipiter gentilis
V'Grackle, Boat-tailed, Quiscalus major
Common, Quiscalus quiscula
Great-tailed, Quiscalus mexicanus
Greater Antillean, Quiscalus niger
Grasshopper-Warbler, Middendorff's, Locustella ochotensis
Grassquit, Black-faced, Tiaris bicoclor
Yellow-faced, Tiaris olivacea
Grebe, Clark's (=Western), Aechmophorus clarkii (=occidentalis)
Eared, Podiceps nigricollis
Horned, Podiceps auritus
Least, Tachybaptus dominicus
Pied-billed, Podilymbus podiceps
Red-necked, Podiceps grisegena
Western, Aechmophorus occidentallis
Greenfinch, Oriental, Carduelis sinica
Greenshank, Common, Tringa nebularia
J Grosbeak, Black-headed, Pheucticus malanocephalus
Blue, Guiraca caerulea
Crimson-collard, Rhodothraupis celaenc
Evening, Coccothraustes vespertinus
Pine, Piniceola enucleator
Rose~breasted, Pheucticus ludovicianus
Yellow, Pheucticus chrysopeplus
V’Ground—Dove, Common, Zenaida passerina
Ruddy, Zenaida talpacoti
Guillemot, Black, Cepphus grylle
Pigeon, Cepphus columba
Gull, Black-headed (=Common Black-headed), Larus ridibundus
Beonaparte's, Larus philadelphia
California, Larus califormnicus
Common Black-headed (see Gull, Black-headed)
Franklin's, Larus pipixcan
Glaucous, Larus hyperboreus
Glaucous-winged, Larus glaucescens
Great Black-backed, Larus marinus
Heermann's, Larus heermanni
Herring, Larus argentatus
Iceland, Larus glaucoides
Ivory, Pagophila eburnea
Laughing, Larus atricilla
Lesser Black-headed, Larus fuscus
Little, Larus minutus
Mew, Larus canus
Ring-billed, ILarus delawarensis



Ross', Rhodostethia rosea

Sabine's, Xema sabini

Slaty-backed, Larus schistisagus

Thayer's, Larus thayeri

Western, Larus occidentalis

Yellow-footed, Larus livens
Gyrfalcon, Falco rusticolus
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Harrier, Northern, Circus cyaneus

Hawfinch, Coccothraustes coccothraustes

Hawk, Asiatic Sparrow, Accipiter gularis
Broad-winged, Buteo platypterus
Cooper's, Accipiter cooperii
Ferruginous, Buteo regalis
Gray, Buteo nitidus
Harris', Parabutec unicinctus
Hawaiian, Buteo solitarius
Red~-shouldered, Butec lineatus

V/Red—tailed, Butec jamaicensis

Rough~legged, Buteo lagopus
Sharp-shinned, Accipiter striatus
Short-tailed, Buteo brachyurus
SBwainson's, Buteo swainsoni
White~tailed, Buteo albicaudatus
Zone-tailed, Buteo albonotatus

Hawk-Cuckoo, Hodgson's, Cuculus fugax

Hawk-Owl, Northern (see Owl, Hawk)

Heron, Great Blue, Ardea herodias
Green (=Green-backed), Butorides virescens (=striatus)
Green-backed (see Heron, Green)
Little Blue, Ardea caerulea
Night (see Night-Heron)
Pacific Reef, Ardea sacra
Tricolored, Ardea tricolor

Hoopoe, Upupa epops

House-Martin, Common, Delichon urbica

Hummingbird, Allen's, Selasphorus sasin
Anna's, Calypte anna
Antillean Crested, Orthorhynchus cristatus
Berylline, Amazilia beryllina
Black-chinned, Archilochus alexandri
Blue-throated, Lampormnis clemenciae
Broad-billed, Cynanthus latirostris
Broad-tailed, Selasphorus platycercus
Buff-bellied, Amazilia yucatanensis
Calliope, Stellula calliope
Costa's, Calypte costae
Lucifer, Calothorax lucifer
Magnificent, Eugenes fulgens

V/ Ruby-throated, Archilochus colubris

Rufous, Selasphorus rufus
Viclet-crowned, Amazilia violiceps
White-~eared, Hylocharis leucotis
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Ibis, Glossy, Plegadis falcinellus
Scarlet, Eudocimus ruber
White, BEudocimus albus
White-faced, Plegadis chihi
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Jabiru, Jabiru mycteria

Jacana, Northerm, Jacana spinosa

Jaeger, Long-tailed, Stercorarius longicaudus
Parasitic, Stercorarius parasiticus
Pomarine, Stercorarius pomarinus

V Jay, Blue, Cyanocitta cristata

Brown, Cyanocorax morio
Gray, Periscoreus canadensis
Gray-Breasted ({see Jay, Mexican)
Green, Cyanocorax yncas
Mexican (=Gray-breasted), Aphelocoma ultramarina
Pinyvon, Gyvmnorhinus cyanocephaluas

Scrub (see Scrub-Jay, Florida; Scrub-Jay, Island; and Scrub-Jday,

Western)
Steller’'s, Cyanocitta stelleri
Junco, Dark-eyed, Junco hyemalis _
Yellow-eyed, Junco phaeonotus
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Kamao (=Thrush, Hawaiian), Myadestes (=Phaeornis) myadestinus
{=obscurus)
VfKestrel, American, Falco sparverius

Burasian, Falco tinnunculus

Killdeer, Charadrius vociferus

Kingbird, Cassin's, Tyrannus vociferans
Couch's, Tyrannus couchiil
Eastern, Tyrannus tyrannus
Gray, Tyrannus dominicensis
Loggerhead, Tyrannus caudifasciatus
Thick-~billed, Tyrannus crassirostris
Tropical, Tyrannus melancholicus
Western, Tyrannus verticalis

Kingfisher, Belted, Ceryle alcyon
Green, Chloroceryle americana
Ringed, Ceryle torguata

Kinglet, Golden-crowned, Regulus satrapa
Ruby-crowned, Regulus calendula

Kiskadee, Great, Pitangus sulphuratus

Kite, American Swallow-tailed (see Kite, Swallow-tailed)
Black, Milvus migrans
Black-shouldered (sce Kite, White-tailed)
Hook-billed, Chondrohierax uncinatus
Migsissippi, Ictinia mississippiensis
Snail, Rostrhamus sociabilis
Swallow-tailed, Elancides forficatus
White-tailed (=Black-shouldered), Elanus leucurus (=caeruleus)

Kittiwake, Black-legged, Rissa tridactyla
Red-legged, Rissa brevirostris

Enot, Great, Calidris tenuirostris
Red, Calidris canutus
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Lapwing, Northern, Vanellus vanellus
Lark, Horned, Eremophila alpestris
Sky (=Skylark, Eurasian), Alauda arvensis
Limpkin, Aramus guarauna
Lizard~Cuckoo, Puertc Rican, Saurothera vieilloti
Longspur, Chestanut-collared, Calcarius ornatus
Lapland, Calcarius lapponicus



& 1

McCown's, Calcarius mccownii
Smith's, Calcarius pictus
Loon, Arctic, Gavia arctica
Common, Gavia immer
Pacific (=Arctic), Gavia pacifica (=arctica)
Red-throated, Gavia stellata
Yellow-billed, Gavia adamsii
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Magpie, Black-billed, Pica pica
Yellow-billed, Pica nuttalli

Mallard, Anas platyrhynchos

Mango, Antillean, Anthracothorax dominicus
Green, Anthracothorax viridis

Martin, Caribbean, Progne dominicensis
Cuban, Progne cryptoleuca
Gray-breasted, Progne chalybea
Purple, Progne subis

Meadowlark, Eastern, Sturnella magna
Western, Sturnella neglecta

Merganser, Common, Mergus merganser

v Hooded, Lophodytes cucullatus

Red-breasted, Mergus serrator

Merlin, Falco columbarius

Mockingbird, Northern, Mimus polyglottos

Moorhen, Common, Gallinula chloropus

Murre, Common, Uria aalge
Thick-billed, Uria lomvia

Murrelet, Ancient, Synthliboramphus antiquus
Craveri's, Synthliboramphus craveri
Kittlitz's, Brachyramphus brevirostris
Marbled, Brachyramphus marmoratus
Xantus', Synthliboramphus hypoleucus

Back to TQPp

Needletail, White~throated, Hirundapus caudacutus
Night-Heron, Black-crowned, Nycticorax nycticorax
Japanese, Nycticorax goisagi
Malay, Nycticorax melanoclophus

Yellow-crowned, Nyctanassa (=Nycticorax) violacea (=violaceus)

Nighthawk, Antillean, Chordeiles gundlachii
Common, Chordeiles minor
Lesser, Chordeiles acutipennis
Rightjar, Buff-collared, Caprimulgus ridgwayi
Puerto Rican, Caprimulgus noctitherus
Jungle, Caprimulgus indicus
Noddy, Black, Anous minutus
Blue~gray, Procelsterna cerulea
Brown, Anous stolidus
Lesser, Anous tenuirostris
Nutcracker, Clark's, Nucifraga columbiana
Nuthatch, Brown-headed, Sitta pusilla
Pygmy, Sitta pygmaea
Red-breasted, $itta canadensis
White-breasted, Sitta carolinensis
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Oldsguaw, Clangula hyemalis

Olomao (=Thrush, Hawaiian), Myadestes (=Phaeornis) lanaiensis (=cobscurus)



Omac {=Thrush, Hawaiian), Myadestes (=Phaeornis} obscurus
Cricle, Altamira, Icterus gularis
Audubon's, Icterus graduacauda
Baltimore (=Northern), Icterus galbula
Black-~cowled, Icterus dominicensis
Black-vented, Icterus wagleri
Bullock's (=Northern), Icterus bullockii (=galbula)
Hooded, Icterus cucullatus
Northern (see Oriole, Baltimore; and Oriole, Bullock's)
Orchard, Icterus spurius
Scott's, Icterus parisorum
Streak-backed, Icterus pustulatus
Osprey, Pandion haliaetus
Ovenbird, Seinrus aurocapillus
owl, Barn (=Barn-Owl, Commen), Tyto alba
N/ Barred, Strix varia
Boreal, Aegoliuns funereus
Burrowing, Speotyto (=Athene) cunicularia
Elf, Micrathene whitneyi
Flammulated, Otus flammeolus
Great Gray, Strix nebulosa
\/ Great Horned, Bubo virginianus
Hawk (=Hawk-Owl, Northern), Surnia ulula
Long-eared, Asio otus
\/ Northern Saw-whet, Aegolius acadicus
Short-eared, Asio flammeus
Snowy, Nyctea scandiaca
Spotted, Strix occidentalis
COystercatcher, American, Haematopus palliatus
Black, Haematopus bachmani
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Parula, Northern, Parula americana
Tropical, Parula pitiayumi
Pauraque (=Pauragque, Common), Nyctidromus albicollis
Common (see Pauragque)
Pelican, American White, Pelecanus erythrorhynchos
Brown, Pelecanus occidentalis
Petrel, Black-capped, Pterodroma hasitata
Bonin, Pterodroma hypoleuca
Bulwer's, Bulweria bulwerii
Cook's, Pterodroma cookii
Dark-rumped, Ptercdroma phaeopygia
Herald, Pterodroma arminjoniana
Juan Fernandez (=White-necked), Pterodroma externa
Kermadec, Pterodroma neglecta
Mottled, Pterodroma inexpectata
Murphy's, Ptercodroma ultima
White-necked, Ptercdroma cervicalis (=externa)
Pewee, Greater, Contopus pertinax
Lessexr Antillean, Contopus latirostris
Phainopepla, Phainopepla nitens
Phalarope, Red, Phalaropus fulicaria
Red-necked, Phalaropus lobatus
Wilson's, Phalaropus tricolor
Phoebe, Black, Sayornis nigricans
Bastern, Sayornis phoebe
Say's, Sayornis saya
Pigeon, Band-tailed, Columba fasciata
Plain, Columba inornataRed-billed, Columba flavirostris
Scaly-naped, Columba sguamosa
White-crowned, Columba leucocephala
Pintail, Northern, Anas acuta



White-cheeked, Anas bahamensis
Pipit, American (=Water), Anthus rubescens (=spinoletta)
Olive-backed (=Tree-Pipit, Olive), Anthus hodgsoni
Pechora, Anthus gustavi
Red~-throated, Anthus cervinus
Sprague's, Anthus spragueii
Water (see Pipit, American)
Plover, Black-bellied, Pluvialis sguatarola
Common Ringed, Charadrius hiaticula
Great Sand, Charadrius leschensultii
Little Ringed, Charadrius dubius
Mongolian, Charadrius mongolus
Mountain, Charadrius montanus
Piping, Charadrius melodus
Semipalmated, Charadrius semipalmatus
Snowy, Charadrius alexandrinus
Wilson's, Charadrius wilsonia
Pochard, Baer's, Aythya baeri
Common, Aythya ferina
Poorwill, Common, Phalaenoptilusg nuttallii
Puaiohi (=Thrush, Small Kauai), Myadestes (=Phaeornis) palmeri
Puffin, Atlantic, Fratercula arctica
Horned, Fratercula corniculata
Tufted, Fratercula cirrhata
Pygmy-Qwl, Ferruginous, Glaucidium brasilianum
FNorthern, Glancidium gnoma
Pyrrhulecxia, Cardinalis sinuatus
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Quail-Dove, Bridled, Geotrygon mystacea
Key West, Geotrygon chrysia
Ruddy, Geotrygon montana
Rail, Black, Laterallus jamaicensis
Clapper, Rallus longirostris
King, Rallus elegans
Virginia, Rallus limicola
Yellow, Coturnicops noveboracensis
Raven, Chihuahuan, Corvus cryptoleucus
Vf Common, Corvus corax
Razorbill, Alca torda
Redhead, Aythya americana
Redpoll, Common, Carduelis flammea
Hoary, Carduelis hornemanni
Redshank, Spotted, Tringa erythropus
Redstart, American, Setophaga ruticilla
Painted, Myioborus pictus
Slate-throated, Myicborus miniatus
Reed-Bunting, Common {(see Bunting, Common)
Pallas' (see Bunting, Pallas')
Roadrunner, Greater, Geococcyx californianus
Robin, American, Turdus migratorius
Clay-~colored, Turdus grayi
Rufcous-backed, Turdus rufopalliiatus
Rosefinch, Common, Carpodacus erythrinus
Rosy-Finch (=Finch), Black (=Rosy), Leucosticte atrata (=arctoca)
Brown-capped (=Rosy), Leucosticte australis (=arctoa)
Gray-crowned (=Rosy), Leucosticte tephrocotis (=arctoa}
Rough-winged Swallow, Northern, Stelgidopteryx serripennis
Rubythroat, Siberian, Luscinia callicpe
Ruff, Philomachus pugnax
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Sanderling, Calidris alba
Sandpiper, Baird's, Calidris bairdii
Broad-billed, Limicola falcinellus
Buff-breasted, Tryvngites subruficollis
Common, Actitis hypoleucos
Curlew, Calidris ferruginea
Least, Calidris minutilla
Marsh, Tringa stagnatilis
Pectoral, Calidris melanotos
Purple, Calidris maritima
Rock, Calidris ptilocnemis
Semipalmated, Calidris pusilla
Sharp-tailed, Calidris acuminata
Solitary, Tringa solitaria
Spoonbill, Eurynorhynchus pygmeus
Spotted, Actitis macularia '
Stilt, Calidris himantopus
Terek, Xenus cinereus
Upland, Bartramia longicauda
Westarn, Calidris mauri
White-rumped, Calidris fuscicollis
Wood, Tringa glareola
Sapsucker, Red-breasted, Sphyrapicus ruber
Red-naped (=Yellow-bellied), Sphyrapicus nuchalis (=varius)
Williamson's, Sphyrapicus thyroideus
Yellow~-bellied, sSphyrapicus varius
Scaup, Greater, Aythya marila
Lesser, Aythya affinis
Scoter, Black, Melanitta nigra
Surf, Melanitta perspicillata
White-winged, Melanitta fusca
Screech-Owl, Eastern, Otus asio
Puerto Rican, Otus nudipes
Western, Otus kennicottii
Whiskered, Otus trichopsis
Scrub-Jay (=Jay}, Florida (=Scrub), Aphelocoma coerulescens
Island {=Scrub), Aphelocoma insularius (=coerulescens)
Western (=Scrub), Aphelocoma californica (=coerulescens)
Sea-Eagle, Steller's, Haljiaeetus pelagicus
Seedeater, White-collared, Sporophila torquecla
Shearwater, Audubon's, Puffinus lherminieri
Black-vented, Puffinus opisthomelas
Buller's, Puffinus bulleri
Christmas, Puffinus nativitatis
Cory's, Bulweria diomedea
Flesh-footed, Puffinus carneipes
Greater, Puffinus gravis
Little, Puffinus assimilis
Manx, Puffinus puffinus
Pink-footed, Puffinus creatopus
Short-taild, Puffinus tenuirostris
Sooty, Puffinus griseus
Townsend's, Puffinus auricularis
Wedge-tailed, Puffinus pacificus
Shoveler, Northern, Anas clypeata
Shrike, Loggerhead, Lanius ludovicianus
Northern, Lanius excubitox
Siskin, Pine, Carduelis pinus
Skimmer, Black, Rhynchops niger
Skua, Great, Catharacta skua
South Polar, Catharacta maccormicki
Skylark, EBurasian {(see Lark, 8ky)
Smew, Mergellus albellus
Snipe, Common, Gallinago gallinago
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Jack, Lymnocryptes minimus
Pin-tailed, Gallinago stenura
Swinhoe's, Gallinagc megala

Solitaire, Townsend's, Myadestes townsendi

Sora, Porzana carclina

Sparrow, American Tree, Spizella arborea
Bachman's, Aimophila aestivalis
Baird's, Ammodramus bairdii
Black-chinned, Spizella atrogularis

Black-throated, Amphispiza bilineata

Botteri's, Aimophila botterii
Brewer's, Spizella breweri
Cassin's, Aimophila cassinii
Chipping, Spizella passerina
Clay-colored, Spizella pallida
Field, Spizella pusilla
Five-striped, Amphispiza quinguestriata
Fox, Passerella iliaca
Goldlen-crowned, Zonotrichia atricapilla
Grasshopper, Ammodramus savannarum
Harris', Zonotrichia guerula
Henslow's, Ammodramus henslowii
Lark, Chondestes grammacus
Le Conte's, Ammodramus leconteii
Linceoln's, Melospiza lincolnii

Nelson's Sharp-tailed (=Sharp-tailed), Ammodramus nelsoni (=caudacutus)

Olive, Arremonops rufivirgatus
Rufous-crowned, Aimophila ruficeps
Rufous-winged, Aimophila carpalis
Sage, Amphispiza belli

Savannah, Passerculus sandwichensis
SBeaside, Ammodramus maritimus

Saltmarsh Sharp-tailed (=sSharp-tailed), Ammodramus caudacutus
Sharp-tailed (see Sparrow, Nelson's Sharp-tailed; and Sparrow,

Saltmarsh Sharp-tailed)
y Song, Melospiza melodia
Swamp, Melospiza georgiana
{ Vesper, Pooecetes gramineus
White-crowned, Zonotrichia leucophrys
White-throated, Zonotrichia albicollis
Worthen's, Spizella wortheni
Spoonbill, Roseate, Adjaia ajaja
Starling, Ashy, Sturnus cineraceus
Violet-backed, Sturnus philippensis
Starthroat, Plain-capped, Heliomaster constantii
Stilt, Black-necked, Himantopus mexicanus
Stint, Little, Calidris minuta
Long-toed, Calidris subminuta
Red-necked (=Rufous-necked), Calidris ruficollis
Temminck's, Calidris temminckii
Stork, Wood, Mycteria americana
Storm-Petrel, Ashy, Oceancodroma homochroa
Band-rumped, Oceanodroma castro
Black, Oceancdroma melania
Fork-tailed, Oceanodroma furcata
Leach's, Oceanodroma leucorhoa
Least, Oceancdroma microsoma
Sooty (see Storm-Petrel, Tristram's)
Tristram's {=Sooty), Oceanodroma tristrami
Wedge~rumped, Oceanodroma tethys
White-faced, Pelagodroma marina
Wilson's, Oceanites oceanicus
Surfbird, Aphriza virgata
S8wallow, Bahama, Tachycineta cyaneoviridis
Bank, Riparia riparia



Barn, Hirundo rustica
Cave, Hirundec fulva
Cliff, Hirundo pyrrhonota
Northern Rough-winged (see Rough-winged Swallow, Northern)
Tree, Tachycineta bicolor
Violet-green, Tachycineta thalassina
Swan, Trumpeter, Cygnus buccinator
Tundra, Cygnus columbianus
Whooper, Cygnus cygnus
Swift, Antillean Palm, Tachornis phoenicobia
Black, Crypseloides niger
Chimney, Chaetura pelagica
Common, Apus apus
Fork-tailed, Apus pacificus
Vaux's, Chaetura vauxi
White-collared, Streptoprocne zonaris
White~throated, Aeronautes saxatalis
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Tanager, Hepatic, Piranga flava
Puerto Rican, Neospingus speculiferus
Scarlet, Piranga olivacea
Stripe-~-headed, Spindalis zena
Summer, Piranga rubra
Western, Piranga ludoviciana
Tattler, Gray-tailed, Heteroscelus brevipes
Wandering, Heteroscelus incanus
Teal, Baikal, Anas formosa
Blue-winged, Anas discozrs
Cinnamon, Anas cyanoptera
Falcated, Anas falcata
Green-winged, Anas crecca
Tern, Aleutian, Sterna aleutica
Arctic, Sterna paradisaea
Black, Chlidonias niger
Black-ndped, Sterna sumatrana
Bridled, Sterna anaethetus
Caspian, Sterna caspia
Common, Sterna hirundo
Elegant, Sterna slegans
Forster's, Sterna forsteri
Gray~backed, Sterna lunata
Gulli-billed, Sterna nilotica
Least, Sterma antillarum
Little, Sterna albifrons
Roseate, SB8terna dougallii
Royal, Sterna maxima
Sandwich, Sterna sandvicensis
Sooty, Sterna fuscata
White, Gygis alba
White-winged, Chlideonias leucopterus
Thrasher, Bendire's, Toxostoma bendireil
Brown, Toxostoma rufum
California, Toxostoma redivivum
Crissal, Toxostoma crissale
Le Conte's, Toxostoma lecontei
Long=hbilled, Toxostoma longirostre
Pearly-eyed, Margarops fuscatus
Sage, Oreoscoptes montanus
Thrush, Aztec, Ridgwayia pinicola
Bicknell's {=Gray-cheeked), Catharus bicknelli (=minimus)
Blua Rock, Monticola solitarius
busky, Turdus naumanni



Eyebrowed (=Eye-browed), Turdus obscurus
Gray-cheeked, Catharus minimus
Hawaiian (see Kamao, Olomao, and Omao)
Hermit, Catharus guttatus
Red~legged, Turdus plumbeus
Small Kaunai (see Puaiohi)
Swainson's, Catharus ustulatus
Varied, Ixoreus naevius
Wood, BHylocichla mustelina
Tit, S8iberian, Parus cinctus
Titmonse, Bridled, Parus wollweberi
Plain, Parusg inornatus
Tufted, Parus bicoclorxr
Towhee, Abert's, Pipilo aberti

Brown (see Towhee, California; and Towhee, Canyon)
California (=Brown), Pipilo crissalis (=fuscus)

Canyon (=Brown), Pipilo fuscus

Eastern (=Rufous-sided), Pipilo erythrophthalmus

Green-tailed, Pipilo chlorurus

Rufous-sided (see Tochwee, Eastern; and Towhee, Spotted)

Spotted (=Rufous-sided), Pipilo maculatus (=erythrophthalmus)

Tree-Pipit, Olive (see Pipit, Olive-backed)
Trogon, Eared, Euptilotus neoxenus
Elegant, Trogon elegans
Tropicbird, Red-billed, Phaethon aethereus
Red-tailed, Phaethon rubricauda
White~tailed, Phaethon lepturus
Turnstone, Black, Arenaria melanocephala
Ruddy, Arenaria interpres
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Veery, Catharus fuscescens
Verdin, Auriparus flaviceps
Violet-ear, Green, Colibri thalassinus
Vireo, Bell's, Vireo bellii
Black-capped, Vireo atricapillus
Black-whiskered, Vireoc altilogquus
Gray, Vireo vicinior
Hutton's, Vireo huttoni
Philadelphia, Vireo philadelphicus
Puerto Rican, Vireo latimeri
Red-eyed, Vireo olivaceus
Solitary, Vireo solitarius
Warbling, Vireo gilvus
White-eyed, Vireo griseus
Yellow-green (=Red-eyed), Vireo flavoviridis
Yellow-throated, Vireo flavifrons
Vulture, Black, Coragyps atratus
Turkey, Cathartes aura
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(=olivaceus)

Wagtail, Black-backed, Motacilla lugens
Gray, Motacilla cinerea
White, Motacilla alba
Yellow, Motacilla flava

Warblexr, Adelaide's, Dendroica adelaidae
Arctic, Phyllescopus borealis
Bachman's, Vermivora bachmanii
Bay-breasted, Dendroica castanea
Black-and-white, Dendroica varia
Black-throated Blue, Dendroica caerulescens
Black-throated Gray, Dendroica nigrescens




Black-throated Green, Dendroica virens
Blackburnian, Dendroica fusca
Blackpoll, Dendroica striata
Blue-winged, Vermivora pinus
Canada, Wilsonia canadensis
Cape May, Dendroica tigrina
Cerulean, Dendroica cerulea
Chestnut-sided, Dendreoica pensylvanica
Colima, Vermivora crissalis
Connecticut, Oporornis agilis
Elfin Woods, Dendrocica angelae
Golden-cheeked, Dendroica chrysoparia
Golden-crowned, Basileuterus culicivorus
Golden-winged, Vermivora chrysoptera
Grace's, Dendroica graciae
Hermit, Dendroica occidentalis
Hooded, Wilsonia citrina
Kentucky, Oporornis formosus
Kirtland's, Dendroica kirtlandii
Lucy's, Vermivora lucilae
MacGillivray's, Oporornis tolmiei
Magnolia, Dendrcica magnolia
Mourning, Oporornis philadelphia
Washville, Vermivora ruficapilla
Olive, Peucedramus taeniatus
Orange-crowned, Vermivora celata
Palm, Dendroica palmarum
Pine, Dendroica pinus
Prairie, Dendroica discolor
Prothonotary, Protonotaria citrea
Red-faced, Cardellina rubrifrons
Rufous-capped, Basilenterus rufifrons
Swainson's, Limnothlypis swainsonii
Tennessee, Vermivora peregrina
Townsend's, Dendroica townsendi
Virginia's, Vermivora wvirginiae
Willow, Phylloscopus trochilus
Wilson's, Wilsonia pusilla
Worm—eating, Helmitheros vermivorus
Yellow, Dendroica petechia
Yellow~rumped, Dendroica coronata
Yellow~-throated, Dendroica dominica
Waterthrush, Louisiana, Seiurus motacilla
Northern, Seiurus noveboracensis
Waxwing, Bohemian, Bombycilla garrulus
Cedar, Bombycilla cedrorum
Wheatear, Northern, Oenanthe cenanthe
Whimbrel, Numenius phaeopus
Whip-poor-will, Caprimulgus wvociferus
Whistling-buck, Black-bellied, Dendrocygna autumnalis
Fulvous, Dendrocygna bicolor
West Indian, Dendrocygna arborea
Wigeon, American, Anas americana
Eurasian, Anas penelope
Willet, Catoptrophorus semipalmatus
Wood-Pewee, Eastern, Contopus virens
Western, Contopus sordidulus
Woodcock, American, Scolopax minor
Eurasian, Scolopax rusticola
Woodpecker, Acorn, Melanerpes formicivorus
Black~backed, Picoides arcticus
Downy, Plcoides pubescens
Gila, Melanerpes uropygialis
Golden-fronted, Melanerpes aurifrons
\/ Hairy, Picoides villosus




Ivory-billed, Campephilus principalis
Ladder~backed, Picoides scalaris
Lewis', Melanerpes lewis
Nuttall's, Picoides nuttallii
V, Pileated, Dryccopus pileatus
Puerto Rican, Melanerpes portoricensis
Red-bellied, Melanerpes carclinus
Red-cockaded, Picoides borealis
\/ Red-headed, Melanerpes erythrocephalus
Strickland's, Picoides stricklandi
Three-toed, Picoides tridactylus
White-headed, Picoides albolarvatus
Woodstar, Bahama, Calliphlox evelynae
Wren, Bewick's Thryothorus bewickii
Cactus, Campylorfiynchus brunneicapillus
Canyon, Catherpes mexicanus
Carolina, Thryothorus ludovicianus
House, Troglodytes aedon
Marsh, Cistothorus palustris
Rock, Salpinctes obsoletus
Sedge, Cistothorus platensis
Winter, Troglodytes troglodytes
Wryneck, Eurasian, Jynx torquilla
Yellowlegs, Greater, Tringa melanolenca
Lesser, Tringa flavipes
Yellowthroat, Common, Gecthlypis trichas
Gray-crowned, Geothlypsis poliocephala
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Briefing Paper on the Need for Research into the Cumulative Impacts of
Communication Towers on Migratory Birds and Other Wildlife in the United States
Division of Migratory Bird Management (DMBM), U.S. Fish & Wildlife Service — for
Public Release

LAST UPDATED: August 13, 2007 {Comm Tower Rescarch Needs Public Briefing-2-807.doc]

ISSUE: The number of communication towers including radio, television, cellular, microwave,
emergency broadcast, national defense, and paging towers has grown exponentially in the U.S.
over the past decade. These towers present health and safety challenges for humans, but they are
also a growing impact to populations of migratory birds, 4-5 million of which are conservatively
estimated to die each year in tower and guy-wire collisions (Manville 2005). Virtually unknown,
however, are the potential effects of non-ionizing, non-thermal tower radiation on avifauna,
including at extremely low radiation levels, far below maximum safe' exposure levels previously
determined for humans.

This briefing paper addresses the need to cumulatively assess the impacts of communication
towers on migratory birds both from collisions and radiation, especially neotropical migratory
songbirds that are most impacted (Shire et al. 2000). The paper discusses some suggested
research protocols needed to conduct a nationwide cumulative impacts analysis that would assess
effects of tower collisions and radiation on avifauna and on other wildlife pollinators including
bats and bees.

BACKGROUND

Light Attraction to Birds in Inclement Weather
Beginning with the earliest reported bird-tower kill in the U.S. (in September 1948 ata 137-m
[450-ft] radio tower in Baltimore, MD [Aronoff 19491), the nighttime attraction of lighting during
inclement weather has proved to be a key liability for birds. However, much of the past research
focused on carcass collections that were not necessarily correlated to nighttime lighting or to
weather events. For example, the first long-term study of the impact of a television tower on
birds began in 1955 by the Tall Timbers Research Station in FL. After the first 25 years of the
study, 42,384 birds representing 189 species were tallied (Crawford and Engstrom 2001).
Kemper (1996) reported collecting more than 12,000 birds killed in inclement weather on one
night at a television tower in Eau Clair, WI. Manville (2005, 2007) provided additional details of
documented bird-tower collision studies in the U.S., especially in regard to lighting and weather
events,

Recently, Gehring ef al. (2006, 2007) reported where red, steady-burning lights were
extinguished allowing only flashing or strobe lights to persist on towers, the lighting change-out
resulted in a 71% reduction in avian collision mortality at towers in MI. In a short-term study,

! «“Safe” levels were based on thermal heating standards, now inapplicable. The standards are nearly 25
years out of date, and the EPA office tasked to direct the human safety issues was eliminated due to budget
cuts in the early 1980s. Furthermore, the standards in place do not address the potential effects of radiation
on wildlife. No government agency currently monitors the rising background levels of electromagnetic
radiation (EMTF). Current safety standards assume that non-ionizing radiation is safe if the power is too
weak to heat living tissue. However, since the 1980s, growing amounts of published research are showing
adverse effects on both humans and wildlife far below a thermal threshold — usually referred to as “non-
thermal effects,” especially under conditions of long-term, low-level exposure (DiCarlo e al. 2002, Levitt
and Morrow 2007).



Evans et al. (2007) looked at lighting attraction at ground level in complete cloud cover, but
found that neither red, steady-burning nor red flashing lights induced bird aggregation. They
hypothesized that the disorientation to red light only occurs if birds are actively using
magnetoreception and the red light creates an imbalance in the magnetoreception mechanism.
Additional studies are underway to better understand the mechanisms of lighting attraction.

Published research protocols developed to count and estimate bird-tower kills have been
developed (e.g., Avery ef al. 1978, Manville 2002, Derby ef al. 2002, and Gehring et al. 2007)

and will be briefly reviewed below for use in future cumulative effects assessments for both
collision and radiation studies.

Potential Radiation Impacts to Birds
In 2002, T. Litovitz (Catholic University, pers. comm.; DiCarlo ef al. 2002) raised troubling
concerns about the impacts of low-level, non-thermal radiation from the standard 915 MHz cell
phone frequency on domestic chicken embryos under laboratory conditions. Litovitz noted
deformities, including some deaths of the embryos subjected to hypoxic conditions under
extremely low radiation doses®.

Preliminary research on wild birds at cellular phone tower sites in Valladolid, Spain, showed
strong negative correlations between levels of tower-emitted microwave radiation and bird
breeding, nesting, and roosting in the vicinity of the electromagnetic fields (Balmori 2003). Birds
had historically been documented to roost and nest in these areas. House Sparrows, White Storks,
Rock Doves, Magpies, Collared Doves, and other species exhibited nest and site abandonment,
plumage deterioration, locomotion problems, and even death among some birds found close to
cellular phone antennas. Balmori did not observe these symptoms prior to construction of the cell
phone towers. Balmori (2004, 2005) noted that the White Stork appeared most heavily impacted
by the tower radiation during the 2002-2004 nesting season in Spain. Manville (2005) reported
Balmori’s (2003) preliminary results, and raised concerns of similar events in the U.S.

Everaert and Bauwens (2007) found strong negative correlations between the amount of radiation
presence (both in the 900 and 1800 MHz frequency bands) and the presence of male House
Sparrows. In areas with high electric field strength values, fewer House Sparrow males were
observed. Evemert and Bauwens’ preliminary conclusion, long-term exposure to higher radiation
levels was affecting bird abundance or bird behavior in this species. Balmori and Hallberg (2007)
reported similar declines in House Sparrows directly correlated with levels of electromagnetic
radiation in Valladolid, Spain.

Of concern to DMBM are the potential impacts of radiation on bird populations. Beason and
Semm (2002} tested neural responses of Zebra Finches to 900 MHz radiation under laboratory
conditions and showed that 76% of the neurons responded by 3.5-times more firings. No studies
have yet been conducted in the U.S. on radiation impacts to wild bird populations. Magnetite, a
mineral highly sensitive to electromagnetic frequencies (EMFs), has been discovered in human,
bird, and fish brains. It has been suggested that radio frequency radiation (RF) may be acting as
an attractant to birds since their eye, beak and brain tissues are loaded with magnetite, a mineral
highly sensitive to magnetic fields that birds use for navigation (Ritz et al. 2004, R. Beason cited
in Levitt and Morrow 2007). Communication tower radiation in the U.S. may already be
impacting breeding and migrating populations of birds, bees, and other wildlife, based on
research conducted in Burope. It is therefore important to gain a far better understanding of the

% j.e., doses as low as 1/10,000 below the allowable “safe” level of radiation (T. Litovitz 2002 pers comm.;
DiCarlo ef al. 2002).



suspected impacts of radiation on birds and other wildlife, particularly if those suspected impacts
are having effects on species at the population level.

Potential Radiation Effects on Other Pollinators

Radiation has also been implicated in effects on domestic honeybees, pollinators whose numbers
have recently been declining due to “colony collapse disorder” (CCD) by 60% at U.S. West Coast
apiaries and 70% along the East Coast (Cane and Tepedino 2001). CCD is being documented in
Greece, Italy, Germany, Portugal, Spain, and Switzerland. One theory regarding bee declines
proposes that radiation from mobile phone antennas is interfering with bee navigational systems.
Studies performed in Europe have documented navigational disorientation, lower honey
production, and decreased bee survivorship (Harst ez al. 2006, Kimmel ef al. 2006, Bowling
2007). This research needs further replication and scientific review, including in North America.
Because pollinators, including birds, bees, and bats, play a fundamental role in food security
(33% of our fruits and vegetables would not exist without pollinators visiting flowers [Kevan and
Phillips 20¢1]), as pollinator numbers decline, the price of groceries goes up.

Harst et al. (2006) performed a pilot study on honeybees testing the effects of non-thermal, high
frequency electromagnetic radiation on beehive weight and flight return behavior. They found
that of 28 unexposed bees released 800 m (2,616 ft) from each of 2 hives, 16 and 17 bees returned
in 28 and 32 minutes, respectively, to hives. At the 1900 MHz continuously-exposed hives, 6
bees returned to 1 hive in 38 minutes while no bees returned to the other hive. In exposed hives,
bees constructed 21% fewer cells in the hive frames after 9 days than those unexposed. Harst et
al. selected honeybees for study since they are good bio-indicators of environmental health and
possibly of “clectrosmog.” Because of some concerns raised regarding the methods used to
conduct the Harst ef al.(2006) study, specifically the placement of the antenna where bees could
contact it (i.e., potentially a bias), the experimental methods need to be redesigned and the studies
retested to better elucidate and fine tune the impacts of radiation. The results, while preliminary
however, are troubling. Kimmel ef ¢/, (2006) performed field experiments on honeybees under
conditions nearly identical to the Harst er al. (2006) protocol except that bees were stunned with
CO, and released simultanecusly 500 m (1,635 ft) from the hives. However, in one of their
experimental groups, they shielded the radiation source and antenna in a reed and clay box to
address potential biases raised in the Harst ef al. study. Sixteen total hives were tested, 8 of
which were irradiated. After 45 minutes when the observaiions were terminated, 39.7% of the
non-irradiated bees had returned to their hives while only 7.3% of the irradiated bees had.

RESEARCH DISCUSSION

If communication tower collisions are killing 4-5 million or more birds per year in the U.S. due to
collisions, what impact — if any — might radiation have on avifauna? Bees? Other wildlife? We
simply do not know. In 2000, the Communication Tower Working Group (chaired by
DMBM/Manville) developed a nationwide tower research protocol that would assess cumulative
impacts from tower collisions nationwide, suggesting the use of some 250 towers of different
height, lighting, and support categories. The preliminary cost estimate for a 3-year study was $15
million. No funding was ever acquired and the collision study has not yet been conducted.

The proposed 2000 study was to focus on the collision impacts of communication towers to birds
during spring and fall migrations, but the same types of mortality monitoring could be conducted
during the late spring/summer breeding seasons, looking particularly for evidence of injury and
death to breeding birds in close proximity to communication towers. Radiation levels would need
to be measured at the tower sites and nests adjacent to the towers during nesting activity, and bird
behavior would also need to be monitored throughout the breeding season. Laboratory necropsies



would need to be performed on birds and other wildlife suspected of impacts from radiation to
better understand what caused their deaths and to verify that they did not die from blunt force
trauma from tower or wire collisions. Pre-consiruction studies should be performed to assess
habitat use by breeding and resident avifauna. Post-construction studies should assess site
abandonment, development of deformities, injuries, and deaths. A careful review of the protocols
developed by Balmori (2004, 2005), Balmori and Hallberg (2007), Everaert and Bauwens (2007),
and others is critical because similar studies should be performed in the U.S.

METHODS FOR ASSESSING AVIAN COLLISION MORTALITY

Methods for Assessing Tall Tower Mortality
Bird strike mortality studies at “tall”” communication towers conducted previous to research
performed by Avery et al. (1978) indicated that most dead birds were found within 60 m (197 ft)
of the central communication tower structure. Avery ef al. assessed songbird mortality at a 369-
m (1,210-ft) Omega Loran U].S. Coast Guard tower in ND. Based on daily monitoring during 3
fall and 2 spring migration seasons, 63% of the birds they found dead or injured at this tower
were within 92 m (300 ft) of the tower. Avery ef al. placed tagged bird carcasses (e.g., House
Sparrows and European Starlings) in catchment nets and on non-netted habitats (e.g., gravel pads,
roads, and marshy plots) to assess persistence and scavenging/predation loss. They completely
examined the inner 46-m (150-ft) radius of the tower (concentric circle designated “A”™) for bird
carcasses, including both the areas covered with catchment nets and the non-netted areas. Placing
tagged carcasses in random search plots, which are then found or not found and/or removed or
not removed, helps determine biases (Erickson et al. 1999). However, there are inherent
problems associated with using tagged bird carcasses, including the attraction of predators, cost,
availability, and adequate sample size (D. Strickland, WEST Inc., pers. comm.).

In addition to the total area assessed during this study (168 ha [415 ac]), for the remainder of the
search area, Avery ef al.(1978) divided the habitat into concentric circles of radii 92 m
(designated “B”; 303 ft), 183 m (C; 600 f), and 731 m (D; 2,398 fi), respectively. Two compass
lines (north-south and east-west) divided B, C, and D into 12 substrata beyond the inner core. In
each of the substratum, 2 net catchment sampling plots, 12.4 m (41 ft) on a side, were randomly
selected. Nylon netting suspended on steel frames 1.5 m (5 ft) high, with the net’s center
anchored to the ground, was utilized. See Manville (2002) beyond for additional net details.

Sampling nets were demonstrated by Avery ef al.(1978) to be highly effective in preventing
losses to scavengers and predators; none of 33 of the test birds placed in nets during the Avery et
al. study were taken during the first night, but 12 of 69 test birds placed on non-netted gravel
sampling plots were taken during the same period. During the Avery et al. study, dead bird
searches were made daily at dawn during the peak of songbird migration. In a study at a
Tallahassee, FL, television tower — where sampling nets were not used — scavenging was
considerably higher; only 10 of 157 birds were left undisturbed after one night (i.e., 93.6%
scavenging; Crawford 1971).

Homan ef al. (2001) placed carcasses of House Sparrows in dense vegetation, comparing searcher
efficiencies of humans and canines. The dogs received no special training in carcass searching.

hereafter, towers greater than 61 m (199 ft) above ground level (AGL), generally guyed, and always lit
at night.



Thirty-six trials were conducted in 5 x 40—m (16 x 131-ft) study plots. Humans found 45% of the
carcasses while dogs found 92%. The ratio of recovered to missed carcasses was approximately
12:1 for dogs and 1:1 for humans, making dogs much more efficient in finding carcasses.
Searcher efficiencies were not improved but remained similar when testing residual cover (April
searches) versus new growth cover (August searches). Because the protocol in the Homan ef al,
study improved quantitative and qualitative assessments, it provides considerable promise for the
research initiatives being proposed in this briefing paper.

Arnett (2006} further tested the dog-search protocols of Homan ef al. (2001) and others, assessing
the abilities of dog-handler teams to recover dead bats at 2 commercial wind turbine facilities.
Dogs found 71% of the bats placed during searcher-efficiency trials at Mountaineer, WV, and
81% of those at Meyersdale, PA, while human searchers found only 42% and 14% of the
carcasses, respectively. Both dogs and humans found a high proportion of the trial bats within 10
m (33 ft) of the turbine tower, usually in open ground (88% and 75%, respectively). During a 6-
day fatality search trial at 5 Mountaineer turbines, dog-handler teams found 45 carcasses while
human searchers during the same period found only 19 (42%). As vegetation height and density
increased, humans found fewer carcasses while dog-handler team searcher efficiencies remained
high. Armett’s (2006) study further reinforces the hypothesis that use of dogs greatly improves
efficiencies in finding dead bats very similar to what Homan et a/. (2001) found for locating
passerines. Dog use should be given serious consideration in conducting bird and bat mortality
studies at telecommunications towers. '

From 2003 through 2005, Gehring ef al. (2006, 2007) studied 24 tall communication towers in
ML They used flagged, straight-line transects, each technician walking at a rate of 45-60 m (147-
196 ft) per minute and searching for carcasses within 5 m (16 ft) on either side of each transect, as
suggested by Erickson ef al. (2003). The transects covered a circular area under each tower with
a radius equal to 90% the height of the tower. The straight line transects were much easier to
navigate than were circular transects (J. Gehring, Michigan Natural Features Inventory, pers.
comm.). Due to dense vegetation, observer fatigue, human error, scavenging by predators, and
crippling loss of birds and bats that may have escaped the detection area, Gehring et @l tested
each technician’s observer detection rate and rate of carcass removal. Ten bird carcasses of
predominately Brown-headed Cowbirds, with painted plumage to simulate fall song bird
migration plumage, were placed once each field season within each study plot to assess observer
efficiencies. Likewise, 10-15 predominately Brown-headed Cowbirds were placed by each
technician at the edge of designated tower search area to monitor the daily removal of carcasses
by scavengers. These carcasses were not painted to avoid placing any foreign scent on them, No
catchment nets were used in this study.

Methods for Assessing Short Tower Mortality
Manville (2002) developed a protocol for the U.S. Forest Service (USFS) to study the effects of
cellular telecommunications towers on birds and bats, recommending use of elevated catchment
nets for a Coconino, Kaibab, and Prescott National Forest study in AZ. Modifying the Avery et
al. (1978) search protocol, Manville suggested use of 1.9-cm (0.75-in) mesh knitted polyethylene
nets, 15 x 15 m (50 x 50 ft) in size, suspended 1.5 m (5 ft) above ground, with 8 gange
monofilament nylon line attached around the periphery of the entire net, supported with 2-m-long
(6.5-ft) steel angle posts driven into the ground and spaced every 2-3 m (7-10 ft) apart. He
recommended pulling the center of each net close to the ground, securing with monofilament to a
cinder block, thus creating a downslope gradient from the edge of the net to its center so a carcass
landing in the net would tend not to be blown from the netting edge to the ground by a strong
wind. He did not recommend using a wooden lip on the net’s edges as Avery et ¢, (1978) had
suggested. Materials for each net were estimated to cost $320 (Avery and Beason 2000).




Manville (2002) postulated that use of elevated catchment nets would make finding dead birds
killed by tower strikes more reliable, especially under variable habitat conditions (e.g., unsuitable
substrate for searching, tall grass, shrubs, roots, boulders, or trees). Manville recommended
breaking down the tower’s circumference into 3, 120° arcs, then breaking the study plot into 2
concentric circles. The radius of the first circle from the tower’s center was 30 m (100 fi) and
nets were to be randomly deployed to cover 24% of the total area of that concentric circle, 1 net
randomly placed in each 120° arc. For the second concentric circle (30-60 m in radius from the
center [100-197 ft]), nets were placed randomly in 8% of the total area, I net randomly placed in
each of the 3 arcs.

Manville (2002} did not recommend using tagged bird carcasses in the AZ study because he
believed that double sampling would address sampling efficiency biases. Double sampling
involves (1) net sampling, allowing for an estimate of the number of carcasses that fall beneath
each tower and are relatively unbiased for searcher efficiency and carcass removal, and (2)
ground sampling where biases are inherent. For short towers, he recommended the entire area the
radius of the tower height be completely searched (including under the nets) at dawn each day
during the migration season and once weekly during the breeding season. Net sampling allows
for adjustment of the ground sampling estimates that would correct for carcass removal and
searcher efficiency bias based on the relative difference of the number of carcasses found using
the 2 sampling methods at each communication tower studied.

Manville (2002) indicated that the probability of catching a bird in a net would change with
increased distance from the tower (i.e., birds my fly or be carried by the wind for a distance
before dying). He suggested that if there is a bias because birds tend to die greater than 30 m
(100 ft) from a short tower, probabilities can be determined by searching strip transects that
radiate from a tower. He recommended using a transect 1.5- 2 times the height of the tower, 15 m
(50 ft) wide, placed on a randomly selected compass line. Carcass searches within the transect
should help to estimate the area that should be sampled by nets, develop a correction factor
outside the radius of the area sampled by the nets, and improve the correction factor for ground
surveys conducted exclusive of the net surveys. Manville suggested this transect survey be
conducted at least once per week, preferably in the early morning hours, during both migration
and breeding seasons. With the recent use of trained dogs to detect and locate dead and injured
birds and bats, where dogs have been shown to be at least 50% more effective in finding
carcasses, dog use should be considered a viable monitoring alternative (E. Amett, Bat
Conservation International, pers. comm., Homan et al. 2001, Arnett 2006).

Derby et al. (2002) modified the Manville (2002) protocol to conduct the cellular
telecommunications tower study in AZ for the USFS. There, 6 of the 7 cell towers were
surrounded by 3-m (10 ft) walls, 29 m (95-ft) long on each side. The walled square was divided
into 4 equal blocks, and within 1 of these blocks a 12 x 12-m (40 x 40-ft) nylon mesh net was
randomly placed based on net specifications recommended by Manville (2002) but placed >3 m
(10 ft) above the ground io allow company personnel to perform maintenance on the sites.
Outside the walled compounds, Derby ef al. used 4, 6 x 6-m (20 x 20-ft) nets, 3 of the nets
randomly set outside the wall to a distance of 30.5 m (100 ft) from the tower, and the 4™ net
randomly placed in the band from 31 to 61 m (100-200 ft) from the tower. Inside the walled
compound the entire area was searched by walking transects 6 m (20 f) apart (3 m [10 fi] search
width). The surveys were performed at dawn 4 times per week during peak songbird migration.

Derby et al. (2002) also recommended using straight line transects, 4 oriented perpendicular to
the walls, and 4 diagonal from the corners of the wall — representing the “spokes of a wheel.”



Each transect was 61 m (200 ft) long, and 6-m (20 ft) wide. Because the Derby et al. protocol
also used double sampling, no tagged carcasses were used in their study.

Both Manville (2002) and Derby et al. (2002) recommended daily searches of all electrical wiring
to assess for electrocution and wire collision mortality.

Homan et al. (2001) used Labrador retrievers and a Chesapeake Bay retriever to search 6 plots, 5
x40 m (16 x 131 ft) in size, delineated by flagging, to detect 8 thawed House Sparrow carcasses
randomly thrown in each of the plots from 1 m (3 ft) outside the plot, allowing the human or
human-dog team to search each plot for 10 minutes. Dogs were kept on 5-m (16-ft) leashes
during searches. Humans were active searchers when using the dogs. Searches were not
conducted during steady rain or when winds were > 32 km/hr (20 mph). The technique with
leashed dogs could easily be used to survey both tall and short tower plots, based on the protocols
previously recommended. With the dogs confined to leashes, additional training would be
unnecessary.

Arnette (2006) used 2 trained chocolate Labrador retrievers to locate test bat carcasses of
different species and in different stages of decomposition at commercial wind turbine facilities on
the Appalachian Mountain front in PA and WV. His dogs were trained in basic obedience,
“quartering” (i.e., systematically searching back and forth in a 10-m-wide [33 {i] transect), and
blind retrieval handling skills. The dogs were trained with dead bats 7 days prior to field trials.
When a dog found a test bat, the dog was rewarded with a food treat if it performed the task of
finding the bat, sitting or stopping movement when given a whistle command to do so, and
leaving the carcass undisturbed. Arnette walked the transect lines at a rate similar to that of
humans (i.e., approximately 13-25 m/min [43-82 ft/min]) while the dogs were allowed to quarter
the entire width of the transect (5 m {16 ft] on either side of the center line). While this technique
was tested on bats, it also shows great promise for use on birds. Dogs would require additional
training, but unlike the Homan e a/. (2001) technique, they would not need to be leashed. The
Amette technique also shows great promise for use at both tall and short communication towers
to locate dead birds and bats.

METHODS FOR ASSESSING RADIATION IMPACTS TO BIRDS

Methods for Assessing Radiation Impacts at Tall Towers

At present, radiation studies at tall towers in Europe have not yet been conducted since the
impacts to birds and other wildlife have been documented at short, cellular communication
towers. The methods suggested below for short tower radiation studies should also be applicable
to future tall tower radiation studies.

Methods for Assessing Radiation Impacts at Short Towers

Balmori (2005) selected 60 nests of White Storks in Valladolid, Spain, to monitor breeding
success, visiting each nest from May to June 2003, taking care to select nests with similar
characteristics located on rooftops. Tree nests were not studied. Nests were selected based on
very high (N=30) or very low (N=30) exposure levels of electromagnetic radiation, depending on
the distances nests were located from the cell towers. Thirty nests were within 200 m (656 ft) of
the towers, while the remaining 30 were located > 300 m (981 ft) beyond any tower. Chick
productivity was closely observed. Electric field intensities (radiofrequencies and microwave
radiation) were measured using a unidirectional antenna and portable broadband electric field
meter set at 10% sensitivity. Between February 2003 and June 2004, 25 visits were made to nests
located within 100 m (327 ft) of 1 or several cell phone towers to observe bird behavior. The




visits were made during all phases of breeding, from nest construction until Stork fledging. RFs
and EMFs were also measured at all nest sites using a unidirectional antenna and field meter.

Balmori and Hallberg (2007) studied the urban decline of House Sparrows in Valladolid, Spain,
since this species is in significant decline in the United Kingdom and western Europe, and
because it usually lives in urban environments, where electromagnetic contamination is higher.
They felt it would be a good biological indicator for detecting the effects of radiation. Forty
visits, approximately 1 per month were made between October 2002 and May 2006, and were
performed at each of 30 point transect locations (i.e., point counts, the protocol recommended by
Bibby et al. 2000) between 7 a.m. and 10:00 a.m. by the same ornithologist following the same
protocol. At each transect site, all sparrows heard and seen were counted, without differentiating
birds by sex and age, and radio frequencies and levels of microwave radiation were recorded
using a unidirectional antenna and a portable broadband electric field meter set at 10% sensitivity.
Bird densities from each point were calculated based on the number of sparrows per hectare.

Everaert and Banwens (2007} counted male House Sparrows during the breeding season at 150
point locations (Bibby et al. 2000) in 6 residential districts in Belgium, each point location
situated at variable distances (mean= 352 m [1,151 ft]; range= 91- 903 m [298- 2,953 ft]} from
nearby cell phone antenna towers. Point counts were conducted for 5 minutes, all male House
Sparrows heard singing or visible within 30 m (98 ff) were counted, counts occurred between 7
a.m. and 11:00 a.m. when males were most active, and counts were conducted only during
favorable weather conditions. Electric field strengths at 900 MHz and 1800 MHz were measured
for 2 minutes at each frequency using a portable calibrated high-frequency spectrum analyzer
with a calibrated EMC directional antenna. To measure maximum radiation values, the EMC
anterina was rotated in all directions. :

METHODS FOR ASSESSING RADIATION IMPACTS TO BEES

Methods for Assessing Radiation Impacts to Bees

Harst e al. (2006) exposed 4 beehives to 1900 MHz radiation from an antenna placed at the
bottom of each hive immediately under the honeycombs, while they left 4 hives unexposed. Each
of the 8 colonies contained approximatety 8,000 bees. They were set up in a row, with a block of
4 hives equipped with DECT (Digital European Cordless Telecommunications) stations on the
bottom of each hive. Metal lattices were installed between the exposed hives to avoid possible
effects to the non-exposed control group. The average transmitting power per station was 10
mW, with peak power at 250 mW. The sending signal was frequency modulated and pulsed with
a pulsing frequency of 100 Hz. A transparent 10 cm (4 in) plastic tube with a diameter of 4 cm
(1.6 in) was mounted at the entrance of each hive to collect single bees and watch them return
later to the hives. Twenty-five bees from each hive were randomly selected, stunned in a cooling
box, marked with a marker dot on the thorax, and released 800 m (2,616 ft) away from the hives.

- All marked bees were released simultaneously and were timed from the moment of their release.
Return times were noted as the bees each entered the plastic tubes, with the observation lasting 45
minutes. Any bees returning after 45 minutes were disregarded. Bees were able to touch the
radiation sending antenna within the hive. Some have asserted that the antenna placement may
have resulted in a behavioral bias in regard to bee response, raising a legitimate concern about the
methods used to test bee response to radiation in this experiment.

Harst et al. (2006) also studied the effects of radiation on bee building behavior using the
protocol discussed above. They photographically documented change in honeycomb area, and
measured development of honeycomb weight for each hive. Sixteen colonies were selected for




this experiment, 8 of which were irradiated, all aligned in a row. At the beginning of the
experiment, the empty honeycomb frames were weighed, the hives were filled with bees (400 g
{14 ounces]), and provided 250 ml (0.26 quart) food. Bees were fed 2 more times during the 9-
day experiment. The honeycombs were photographed each day. The placement of the sending
antenna, as previously suggested, may have altered bee behavior and hive productivity.

Kimmel et al. (2006) tested 16 bee colonies, 8 of which were irradiated. The experiment was
nearly identical to that utilized by Harst et al. (2006) except that the sending antenna in 1
experimental group was shielded in a reed and clay box to address concerns about behavioral
biases raised in the Harst ef al. study. Bees were paralyzed using CO; instead of cold and were
simultaneously released 500 m (1,633 ft) from the hives instead of 800 m (2,616 ft).

RESEARCH RECOMMENDATIONS FOR ASSESSING AVIAN COLLISION IMPACTS

Tall Tower Collision Research Recommendations
We recommend using either the Avery et al. (1978) or the Gehring et al. (2006, 2007) protocol
for tall tower collision studies, depending on the feasibility and availability of catchment nets and
dead bird carcasses. Avery et al. provided the opportunity to use catchment nets, testing searcher
efficiency and carcass removal by placing test carcasses on site (in nets and on the ground). The
protocol presumes that the majority of carcasses will be found within a certain distance of the
tower’s base. The protocol has particular utility for studying very tall towers, especially where
terrain around the structures is highly variable and difficult to traverse. If can be used as a
standing protocol, or modified as a hybrid based on combining other techniques suggested within
this paper such as the use of dogs (Homan et a/. 2001, Arnett 2006). Dogs have tremendous
promise for both tall and short tower studies. If trained hunting dogs are used, then the Arnett
(2006) protocol is an excellent tool since the dogs can be used off-leash. However, if untrained
hunting dogs are available, then the Homan et al. (2001) protocol using leashed dogs is an
excellent option.

Gehring et al. (2006, 2007} also successfully assessed mortality at tall towers, but catchment nets
were not deployed in this study. Due in part to timing, budget constraints, and number of towers
studied, this protocol has significant utility where many towers need to be studied. It could also
be modified by using trained dogs or incorporating catchment nets.

The statistical designs for both short and tall tower studies - both for assessing collisions and
radiation impacts, should be worked out with qualified biometricians. Both the USFWS and the
USGS/Biological Resources Discipline (BRD) have well qualified statistical expertise. They
should be consulted early in the development of a proposed study.

In both short and tall tower studies, data collection must include all of the following: time of day
each tower is examined, time spent searching each site, time since the last search, and weather
conditions, particularly inclement weather. Weather data should include the previous night’s
temperature, wind, cloud cover (clear if < 10% cover, partly cloudy 10-90% cover, or overcast >
90% cover), barometric pressure, rainfall, fog, obscuration, and other relevant weather conditions
(Derby et al. 2002).

When bird and bat carcasses, and injured vertebrates are found, regardless of the sampling
method, data must include tower identification number, name of species (if known), date of
collection, closest transect, distance from the tower, azimuth to the tower, exact mapped location
(GPS coordinates are very helpful), estimated number of days since death/injury, body condition,



probable cause of death, and evidence of scavenging. The carcass is to be collected, numbered,
and saved to be used in other investigations (Gehring et al. 2007) for which a Federal and
possibly state salvage permit will be required (Manville 2002).

Short Tower Collision Research Recommendations

Depending on the availability and utility of catchment nets and the layout of the tower site, we
recommend using either the Manville (2002), the Derby et al. (2002), Homan et ¢l (2001), or the
Arnette (2006) protocols — the latter 2 with greatly improved searcher efficiency, or a hybrid of
these methodologies. Manville (2002) suggested using elevated catchment nets, but due to
double sampling, he did not recommend using tagged bird carcasses. He also recommended
using random transects to adjust for biases.

Derby et al. (2002) modified the Manville (2002) protocol, specifically in regard to challenges
created by the tower study site in AZ. A randomly-placed catchment net was used within the
walled enclosure of each of the sites, and the entire area within the walled compound (ground and
net) was searched. Four randomly placed catchment nets were also utilized beyond the walls.
Due to double sampling, no tagged bird carcasses were utilized. The protocol could be used as a
free-standing technique but should be searched daily during the entire peak of bird migration.

RESEARCH RECOMMENDATIONS FOR ASSESSING RADIATION IMPACTS TO BIRDS

Tall Tower Radiation Research Recommendations

For both short and tall tower studies, any nests close to a tower should be noted, with its GPS
coordinates recorded. Breeding, nest success, and survivorship should be monitored, where
possible. How birds use their habitats for breeding and residence should be noted, including any
issues of site abandonment, egg and clutch failure, development of deformities, injuries, and
deaths.

For both short and tall tower studies, where birds appear to be injured or killed by radiation,
proximity of the bird/carcass to known nest or roost sites and towers should be noted. Radiation
levels at the tower, carcass site, and the nest site should be recorded. Any abnormal 