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Western Specialty:
 Sage Thrasher

Photo by © Jeff Cooper of Pleasant Grove, Utah:
Sage Thrasher (Oreoscoptes montanus)  
Along SR 68 near Mosida, Utah County, Utah, 2 April 2013. The Sage Thrasher is  
perhaps the species most closely associated with the sagebrush steppe of the Great Basin  
and Intermountain West, a habitat threatened by the invasion of the exotic cheatgrass  
(Bromus tectorum), a greatly increased frequency of fire, and fragmentation by 
development. In this issue of Western Birds (pp. 35–55), Robert A. Miller, Laura Bond, Patrick 
N. Migas, Jay D. Carlisle, and Gregory S. Kaltenecker explore the habitat 
relationships of birds in the sagebrush steppe of southern Idaho. They found that the 
likelihood of the Sage Thrasher’s occurrence at a site is correlated positively with the 
cover of shrubs at two scales, defined by radii of 1 km and 50 m. In contrast, an increase 
of height and cover of invasive annual grasses at the finer scale disfavors the Sage 
Thrasher. Thus a further decline of this species may be expected if the degradation of 
sagebrush steppe continues.

Photo by © Tom Grey of Stanford, California 
White-breasted Nuthatch (Sitta carolinensis tenuissima)  
Wheeler Sheep Camp Meadow, Sierra County, California, 4 June 2014. In this issue of  
Western Birds (pp. 26–34), Edward R. Pandolfino, Kenneth P. Able, Jon L. Dunn,  
Kimball L. Garrett, and Dawn Lasprugato investigate the ranges in California of  
subspecies Sitta carolinensis aculeata and S. c. tenuissima of the White-breasted 
Nuthatch, applying their criteria of difference in calls previously described  
(E. R. Pandolfino and N. D. Pieplow, Comparison of vocalizations of the four U.S.  
subspecies of the White-breasted Nuthatch, Western Birds 46:278–290, 2015;  
http://www.westernfieldornithologists.org/W-B_Nuthatch/). Subspecies aculeata occurs  
in southern California and at lower elevations from the west slope of the Sierra Nevada  
west toward the coast, whereas tenuissima occurs from high elevations in the Sierra  
Nevada east into the state of Nevada. The two are largely separated by a zone of dense  
fir forest on the west slope of the Sierra Nevada but come into contact in southwestern  
Modoc County and southeastern Tulare County. At two sites in Modoc County birds  
giving calls of both subspecies were recorded.

White - breasted Nuthatch
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Marías Islands, Nayarit, Mexico. The Tres Marías Islands are home to 
about 24 endemic taxa of birds, some very distinctive, such as Icterus 
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In this issue, Héctor Gómez de Silva, Mónica G. Pérez V., Javier Cruz 
N., Juan Cruzado C., Robert A. Hamilton, Santiago Vásquez V., and 
Miguel Angel Cruz N. advance our knowledge of it greatly.

Back cover “Featured Photo” by Sam Lei of Davis, California: caro-
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ABSTRACT: We summarize the bird species known from the Tres Marías Islands, 
off the coast of Nayarit, western Mexico, tabulating the sources for the occurrence 
of each species by island. We report records of 48 species new to the archipelago 
and/or specific islands on the basis of our field work since 2002 and a review of 
published literature, museum specimens, and others’ observations. These bring the 
number of species known from the Tres Marías Islands to 176, of which 5 represent 
introductions and about 46 others are known or likely to breed; about 24 of the 46 
represent endemic subspecies. All resident species recorded historically still survive 
on at least one of the islands. In spite of our recent field work, the precise status of 
many species by island remains to be clarified.

The Tres Marías Islands are home to about 24 endemic subspecies of 
birds, some distinct enough to potentially warrant full species status (Navarro-
Sigüenza and Peterson 2004, Cortés-Rodríguez et al. 2008, Montaño-
Rendón et al. 2015, S. N. G. Howell pers. comm.). Following the last major 
review of the archipelago’s avifauna by Grant and Cowan (1964), Howell 
and Webb (1995: appendix C) summarized its status, adding a few species 
on the basis of Konrad (1984, 1985). Here we update these lists, present 
data from our more recent expeditions, and provide detail on unpublished 
and overlooked records, incorporating them into an updated review of the 
avifauna of the Tres Marías Islands.
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METHODS

Study Area

The four Tres Marías Islands—San Juanito (9 km2), María Madre (145 
km2), María Magdalena (70 km2), and María Cleofas (20 km2)—lie between 
21° and 22° N and between 106° and 107° W, 80 km from the nearest 
point on the coast of mainland Nayarit. 

After the islands’ European discovery in 1531, pirates used them as a base, 
and significant human disturbance began in the nineteenth century with the 
establishment of a small settlement on Isla María Madre dedicated to cutting 
wood and capturing parrots for trade with passing ships (A. J. Grayson in 
lawrence 1872a). During the 20th century, the depletion of valuable lum-
ber on the islands led to unsuccessful attempts at farming cotton, corn, and 
beans (Nelson 1899a), and later planting agave for rope, including on Isla 
San Juanito (Stager 1957). In 1905 the Mexican government established 
on Isla María Madre a penal colony, still extant, where the inmates are 
not enclosed behind bars and some live with their families. Prisoners and 
security personnel account for most of the approximately 1100 inhabitants 
of María Madre, but government officials, teachers, and clergy also occupy 
the island’s 11 villages. land has been cleared for agriculture, cattle raising, 
urban development, and roads, and various non-native plants have been 
introduced, including the coconut palm (Cocos nucifera). At one point there 
was a small barracks on Isla San Juanito; María Magdalena and María Cleo-
fas have had temporary encampments, such as a camp for 200 fishermen 
and navy personnel that apparently existed for 20 years on María Cleofas 
around the 1980s and 1990s (fisherman “Abel,” pers. comm. to Hamilton). 

Other forms of human disturbance to the ecosystems of the islands include 
the introduction of White-tailed Deer (Odocoileus virginianus) to Isla María 
Magdalena during the early 20th century (Hanna 1926), the introduction of 
Elegant quail (Callipepla douglasii) to Isla María Madre (leopold 1959), 
and the introduction of goats (Capra hircus), rats (Rattus rattus), and cats 
(Felis catus) to the three larger islands, where they have become feral (uABC 
2008). Of the three larger islands, the last to be colonized by cats and goats 
was Isla María Cleofas, which was free of cats in 1975 (Wilson 1991) and free 
of goats in 1986 (GECI 2007a,b) but which had populations of both from 
2002 through 2016 (pers. obs.). It is unclear whether introduced mammals 
have appeared on Isla San Juanito.

The climate of the four islands is similar, generally dry, with rains in the 
summer and fall. As measured on Isla María Madre, monthly mean tempera-
tures range from 21.2 to 28.7 °C and mean annual precipitation is 617 
mm (García 1987). Permanent fresh water is scarce, and by the end of the 
dry season the only sources of fresh water on the islands are small pools 
persisting in otherwise dry river beds.

The islands have relatively flat areas, mountain slopes, and steep canyons. 
Their natural vegetation types are low tropical deciduous forest (all four is-
lands), tropical semideciduous forest of medium height (three largest islands), 
Agave-dominated succulent scrub (southern end of San Juanito; very small 
patches on María Cleofas), mangroves (small stands on María Magdalena 
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and María Cleofas), and coastal dunes (all four islands) (González-Medrano 
and Hernández-Mejía 2007). The shorelines surrounding the islands range 
from sandy beaches to rocky cliffs. A saltwater lagoon is found along the 
southeastern coast of María Madre.

Expeditions

The islands were first explored ornithologically by Andrew Jackson 
Grayson during three expeditions in 1865, 1866, and 1867 (lawrence 
1872a). Grant and Cowan (1964) reviewed the results of “approximately 
twenty-five” visits by ornithologists to various islands within the archipelago, 
including their own from 1957 through 1963. More recent expeditions in-
clude those by P. Konrad (1984 and 1985), Eduardo Iñigo-Elías (2007 and 
2008; unpublished), Aaron Hebshi and Sandra larsen (8 February 2002, 
pers. comm.), and our own, as follows: 

•	 23 January–8 February 2002 (mainly Cleofas and Magdalena, with a 
half-hour each on Madre and San Juanito; Hamilton). 

•	 10–24 November 2009 (Madre; Cruzado)
•	 20–23 March 2012 (Madre; Cruzado)
•	 16–18 November 2015 (Cleofas; J. Cruz)
•	 2–5 March 2016 (Cleofas and <1 day on Magdalena; J. Cruz, M. A. 

Cruz, and vásquez)
•	 25 April–5 May 2016 (Cleofas; Gómez de Silva, Pérez, J. Cruz, Cru-

zado, and vásquez)

Evaluation of Records

We compiled the bird species recorded on each island in the archipelago, 
incorporating the published literature, the unpublished notes of Konrad 
and Iñigo-Elías, and specimen records available through www.vertnet.org 
(downloaded 24 May 2016). Sightings or specimens that would represent 
new records for the archipelago were verified by direct examination or 
through correspondence with the relevant curators, at the Instituto de Bi-
ología, universidad Nacional Autónoma de México, Mexico City (uNAM), 
and the university of British Columbia, vancouver (uBC). We tabulate the 
reference(s) for each species–island combination (Table 1), detailing new 
records in the species accounts. 

We do not include records of pelagic species observed from boats in 
open water near the islands, such as Craveri’s Murrelet (Synthliboramphus 
craveri; Howell and Webb 1995:318), but have included the record of a 
Sooty Tern (Onychoprion fuscatus) seen from shore by Nelson (1899b) 
and, where noteworthy, list certain high counts of species observed between 
islands. We include species reported by Konrad (1984, 1985) except that we 
list his “Brewer’s Sparrow” as “Spizella sp.” and we do not include species 
he credited to “Monzano Hernandez (unpublished data),” as at least some 
of these, such as the Gray-throated Chat (Granatellus sallaei), Rose-bellied 
Bunting (Passerina rositae), and Altamira Oriole (Icterus gularis) were 
clearly misidentified. Our list thus omits some of the species listed for the 
archipelago by Howell and Webb (1995), though they designated most of 
these as hypothetical. Finally, we do not include records that merely clarify a 
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Table 1 Birds of the Tres Marías Islands

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Anas discors, Blue-winged Teal M,R P
Anas cyanoptera, Cinnamon Teal M
Anas clypeata, Northern Shoveler T
Anas crecca, Green-winged Teal R
Mergus serrator, Red-breasted 

Merganser
N

Callipepla douglasii, Elegant quail J,K,M,R,S,T
Podilymbus podiceps, Pied-billed 

Grebe
R

Podiceps nigricollis, Eared Grebe M,R
Columba livia, Rock Pigeon M,P,R,S
Patagioenas flavirostris 

madrensis, Red-billed 
Pigeon

A,B,D,E,J, 
K,M,R,S

B,D,J, 
K,M,P

C,F,R,u,v,W

Streptopelia decaocto, Eurasian 
Collared-Dove

T W

Columbina inca, Inca Dove M,R
Columbina passerina, Common 

Ground-Dove
K,M A,B,D,E,K, 

M,P,R,S,T
B,D,J, 
K,M,P

J,K,N,P, R,u,v,W

Leptotila verreauxi capitalis, 
White-tipped Dove

M A,B,D,E,J, 
K,M,R,S,T

B,D,J,K, 
M,P,v

F,J,K,N, P,u,v,W

Zenaida asiatica, White-winged 
Dove

J,K,N B,D,E,J,K, 
M,R,S,T

B,D,J,K B,J,K,R,u,W

Zenaida macroura, Mourning 
Dove

B,M,R,S u

Coccyzus minor, Mangrove 
Cuckoo

B,E,K,M K u,v

Crotophaga sulcirostris,  
Groove-billed Ani

M,O,R,S M,P,v P,u,v,W

Chordeiles acutipennis, lesser 
Nighthawk

J,K,M K,u,W

Nyctidromus albicollis 
insularis, Common 
Pauraque 

A,B,D,E,M,R D,J,K, 
M,P,v

F,K,P,R, u,v,W

Selasphorus rufus, Rufous 
Hummingbird

M

Cynanthus latirostris 
lawrencei, Broad-billed 
Hummingbird

B,K,M A,B,D,J,K, 
M,R,S,T

B,D,J,K, 
M,P,v

B,C,J,K,N, 
R,u,v,W

Amazilia rutila graysoni, 
Cinnamon Hummingbird

K A,B,D,J, 
K,M,R,S

D,J,K, 
M,P,v

C,F,J,K,N, 
P,R,u,v,W

Rallus limicola, virginia Rail R
Gallinula galeata, Common 

Gallinule
P

Fulica americana, American Coot E,J,K,N,R,T W
Himantopus mexicanus,  

Black-necked Stilt
E,J,K,M, 

R,S,T

(continued)
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(continued)

Haematopus palliatus, American 
Oystercatcher

J,K,M A,J,K,M,R J,K,M,P B,K,N,P

Pluvialis squatarola, Black-bellied 
Plover

N M,R K,M K,u,W

Pluvialis dominica, American 
Golden-Plover

R J,K

Charadrius nivosus, Snowy Plover M M K,M K,N,P
Charadrius semipalmatus, 

Semipalmated Plover
M A,J,K,M,R,T K,M K

Charadrius vociferus, Killdeer E,J,R K
Numenius phaeopus, Whimbrel J,K R J,K,v u,v,W
Numenius americanus, long-billed 

Curlew
M E,J,K,M M

Limosa fedoa, Marbled Godwit M
Arenaria interpres, Ruddy 

Turnstone
M

Arenaria melanocephala, Black 
Turnstone

M

Calidris canutus, Red Knot M
Calidris virgata, Surfbird N
Calidris himantopus, Stilt 

Sandpiper
R

Calidris alba, Sanderling J,K M M W
Calidris alpina, Dunlin O
Calidris bairdii, Baird’s Sandpiper I,K
Calidris minutilla, least 

Sandpiper
M,S K

Calidris melanotos, Pectoral 
Sandpiper

J,K E,J,K J,K

Calidris mauri, Western Sandpiper M
Limnodromus griseus, Short-billed 

Dowitcher
O

Limnodromus scolopaceus, long-
billed Dowitcher

M

Gallinago delicata, Wilson’s Snipe O
Actitis macularius, Spotted 

Sandpiper
B,K,M B,K,M,T B,K,M,v B,K,N,P,u,v,W

Tringa solitaria, Solitary Sandpiper R K,v
Tringa incana, Wandering Tattler J,K,M K,M K,M K,N
Tringa semipalmata, Willet J,K,M M,R,S,T J,K,P K
Tringa flavipes, lesser Yellowlegs B,J,K,N,R
Phalaropus tricolor, Wilson’s 

Phalarope
I,K,M,R

Phalaropus fulicarius, Red 
Phalarope

uNAM

Chroicocephalus philadelphia, 
Bonaparte’s Gull

M

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)
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(continued)

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)

Leucophaeus atricilla, laughing 
Gull

K,N

Larus heermanni, Heermann’s 
Gull

N J,K,M, P,R,T J,K,M,v B,C,J,K,N, 
P,R,v,W

Larus delawarensis, Ring-billed 
Gull

K,M K K

Larus occidentalis/livens, 
Western/Yellow-footed Gull

P C

Larus argentatus, Herring Gull B,K R
Onychoprion fuscatus, Sooty Tern B
Sternula antillarum, least Tern W
Hydroprogne caspia, Caspian Tern q
Thalasseus maximus, Royal Tern R B,K
Thalasseus elegans, Elegant Tern K
Phaethon aethereus, Red-billed 

Tropicbird
J,K, M J,K,R J,K C,K,P

Fregata magnificens, Magnificent 
Frigatebird

J,K,M M,O,R,S,T D,K,M,v C,J,K,N, R,u,v,W

Sula nebouxii, Blue-footed Booby B,J,K,M,P D,E,M, P,R,T D,M,P J,K,N,P, R,u,v,W
Sula leucogaster, Brown Booby J,K,N E,M,R v B,C,J,K,N, 

P,R,u,v
Pelecanus occidentalis, Brown 

Pelican
B,J,K,M,P B,D,K,M, 

P,R,S,T
B,D,K,M,P B,C,J,K,N, 

P,R,u,W
Ardea herodias, Great Blue Heron J,K,M A,D,J,K, 

M,R,S,T
D,J,K,M,P J,K,N,P,u,W

Ardea alba, Great Egret K A,J,K,S K K
Egretta thula, Snowy Egret M A,J,K,R,T
Egretta caerulea, little Blue Heron K
Egretta tricolor, Tricolored Heron K,M
Bubulcus ibis, Cattle Egret M,R,S
Butorides virescens, Green Heron M W
Nyctanassa violacea, Yellow-

crowned Night-Heron
M A,J,K,R D,K,M,P K,N,P, R,u,W

Plegadis chihi, White-faced Ibis E,J,K,R
Coragyps atratus, Black vulture E,K,M K,N
Cathartes aura, Turkey vulture J,K,M A,B,E,J,K, 

M,P,R,S,T
J,K,M,P,v C,F,J,K,N, 

P,R,u,v,W
Pandion haliaetus, Osprey B,K,M A,B,K, 

M,R,S,T
B,K B,F,K,P,u

Chondrohierax uncinatus, Hook-
billed Kite

S J,K W

Circus cyaneus, Northern Harrier A,K
Accipiter cooperii, Cooper’s Hawk R
Buteogallus anthracinus, 

Common Black Hawk
K

Buteo jamaicensis fumosus, 
Red-tailed Hawk

A,B,D,J, 
K,M,R,S,T

B,J,K,M,P B,J,K,N,P,W
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Tyto alba, Barn Owl A,J,K,R l v,W
Megascops sp., screech-owl sp. l
Micrathene whitneyi, Elf Owl R l,P,v v,W
Athene cunicularia, Burrowing 

Owl
A,R l

Trogon elegans goldmani, Elegant 
Trogon

A,B,D,E,J, 
K,M,R,S,T

B,D,J,K, 
M,P,v

F,J,N,P, R,u,v,W

Megaceryle torquata, Ringed 
Kingfisher

K,C

Megaceryle alcyon, Belted 
Kingfisher

M A,E,J, K,M,R K F,K,N, P,u,v

Chloroceryle americana, Green 
Kingfisher

O,T

Sphyrapicus varius, Yellow-bellied 
Sapsucker

T W (Sphyrapicus 
sp.)

Picoides scalaris graysoni, 
Ladder-backed Woodpecker

B,J,K,M A,B,D,J,K, 
M,R,S,T

B,D,J,K, 
M,P,v

B,C,F,J,K, 
N,P,R,v,W

Caracara cheriway pallida, 
Crested Caracara

B,J,K,M A,B,D,E,J, 
K,M,P,R,S,T

B,J,K, 
M,P,v

B,C,F,J,K,N, 
P,R,u,v,W

Falco sparverius, American Kestrel M A,E,J,K, 
M,R,S

K F,K,N,P,R

Falco columbarius, Merlin A,K,R C,K
Falco rufigularis, Bat Falcon A
Falco peregrinus, Peregrine Falcon q A,J,K,M K,M F,K,P,u,W
Forpus cyanopygius 

insularis, Mexican Parrotlet
A,B,D, 

K,M,R,S
B,D,K,M,P K,P,R,u,v,W

Amazona finschi, lilac-crowned 
Parrot

B v

Amazona oratrix tresmariae, 
Yellow-headed Parrot

J,K,M A,B,D,E,J, 
K,N,R,S,T

D,J,K, 
N,P,v

C,F,J,K,N, 
P,R,u,v,W

Camptostoma imberbe, Northern 
Beardless Tyrannulet

J,K,M B,K,M,S K,M,P J,K,P,W

Myiopagis viridicata minima, 
Greenish Elaenia

N A,B,K,M,D B,K,M,P F,K,N,P,W

Contopus sordidulus, Western 
Wood-Pewee

B,K,R R

Empidonax minimus, least 
Flycatcher

uNAM

Empidonax difficilis, Pacific-
slope Flycatcher

A,B,K,M,R,S B,K,P,v F,J,K,P,R,u,v,W

Pyrocephalus rubinus, vermilion 
Flycatcher

G,H,K P

Myiarchus tuberculifer, Dusky-
capped Flycatcher

B,J,K,M A,B,D,E, 
J,K,M,S

B,J,K, 
M,P,v

B,C,F,J,K, 
N,P,u,v,W

Myiarchus tyrannulus, Brown-
crested Flycatcher 

B,M A,B,D,E, 
K,M,R,T

B,K B,K,W

(continued)

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)
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(continued)

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)

Tyrannus melancholicus, Tropical 
Kingbird

B,E,K, 
M,R,S,T

B,K J,K,u,W

Tyrannus verticalis, Western 
Kingbird

W

Pachyramphus aglaiae 
insularis, Rose-throated 
Becard

A,B,J,K,M,R K,M,P

Vireo hypochryseus sordidus, 
Golden Vireo

A,B,D,J, 
K,M,R

B,J,K, 
M,P,v

F,J,K,P, R,u,W

Vireo cassinii, Cassin’s vireo K
Vireo gilvus, Warbling vireo K W
Vireo flavoviridis forreri, 

Yellow-green Vireo
B,D,J,K,R B,D,J,K J,K,W

Tachycineta albilinea, Mangrove 
Swallow

M,R

Stelgidopteryx serripennis, 
Northern Rough-winged Swallow

u,W

Hirundo rustica, Barn Swallow q B,R P,W
Pheugopedius felix lawrencii, 

Happy Wren 
M,P A,B,D,E,J, 

K,M,R,S,T
B,J,K, 
M,P,v

F,J,K,N, 
P,R,u,v,W

Polioptila caerulea, Blue-gray 
Gnatcatcher

P,v P,u,v,W

Regulus calendula, Ruby-crowned 
Kinglet

P P

Myadestes occidentalis 
insularis, Brown-backed 
Solitaire

A,B,K,M,R B,K F,H,K

Catharus ustulatus, Swainson’s 
Thrush

A,B,K,M,R J,K,M,P K,u,W

Hylocichla mustelina, Wood Thrush uNAM
Turdus assimilis, White-throated 

Thrush
W

Turdus rufopalliatus 
graysoni, Rufous-backed 
Robin 

B,M A,B,D,E,J, 
K,M,R,S,T

B,D,J,K, 
M,P,v

B,F,J,K,N, 
P,R,u,v,W

Melanotis caerulescens 
longirostris, Blue 
Mockingbird

K A,B,D,E,J, 
K,M,R,S,T

D,J,K, 
M,P,v

F,J,K,N,P, 
R,u,v,W

Mimus polyglottos, Northern 
Mockingbird

M A,B,E,K, 
M,R,S

J,K,M,P,v F,P,u,v,W

Bombycilla cedrorum, Cedar 
Waxwing

M M

Passer domesticus, House 
Sparrow

M,O,P,R,S N,v,W

Anthus rubescens, American Pipit K
Haemorhous cassinii, Cassin’s Finch D,K

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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(continued)

Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)

Spinus psaltria witti, Lesser 
Goldfinch

A,B,D,J,K,M D,J,K,M,P F,J,K,N,P,W

Seiurus aurocapilla, Ovenbird D,K,M,R,T K,M,P J,K,P,v,W
Parkesia motacilla, louisiana 

Waterthrush
uNAM K

Parkesia noveboracensis, 
Northern Waterthrush

M K,M,P u,v,W

Mniotilta varia, Black-and-white 
Warbler 

M,R K,P,v N,P,u,v,W

Oreothlypis peregrina, Tennessee 
Warbler

uNAM

Oreothlypis celata, Orange-
crowned Warbler

K,M,R K,v u,W

Oreothlypis ruficapilla, Nashville 
Warbler

uNAM

Geothlypis tolmiei, MacGillivray’s 
Warbler 

M K P

Setophaga ruticilla, American 
Redstart

K,P W

Setophaga pitiayumi 
insularis, Tropical Parula

B,J,K,M,P A,B,D,E,J, 
K,M,P,R,S,T

B,D,J,K, 
M,P,v

B,F,J,K, 
P,R,u,v,W

Setophaga petechia, Yellow 
Warbler

B,D,K,M,R K P,W

Setophaga coronata auduboni, 
Audubon’s Warbler

J B,E,K,M,P,R K,P B,K,N,P,u,W

Setophaga dominica, Yellow-
throated Warbler

P

Setophaga nigrescens, Black-
throated Gray Warbler

K

Setophaga townsendi, Townsend’s 
Warbler

K,B K

Cardellina pusilla, Wilson’s 
Warbler

D,K,M,R P B,K,W

Sporophila torqueola, White-
collared Seedeater

H,K

Spizella sp., Spizella sparrow M
Pooecetes gramineus, vesper 

Sparrow
M,T

Chondestes grammacus, lark 
Sparrow

N,R,T uNAM

Melospiza lincolnii, lincoln’s 
Sparrow

O

Zonotrichia leucophrys, White-
crowned Sparrow

G,K R

Piranga ludoviciana, Western 
Tanager

B,D,K,M K,M

Piranga bidentata flammea, 
Flame-colored Tanager

M A,B,D,E,K, 
M,P,R,T

B,D,J,K, 
M,P,v

F,J,K,N,P,u,v,W

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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Islandb

Speciesa
San 

Juanito María Madre
María 

Magdalena María Cleofas

Table 1 (Continued)

Cardinalis cardinalis mariae, 
Northern Cardinal

B,J,K,M,P A,B,D,E,J, 
K,M,R,S,T

B,J,K, 
M,P,v

B,C,F,J,K,N, 
P,R,u,v,W

Pheucticus melanocephalus, 
Black-headed Grosbeak

H,K H,K W

Granatellus venustus 
francescae, Red-breasted 
Chat

A,B,D, 
E,K,M,R

J,K,M,P J,K,P,v,W

Passerina cyanea, Indigo Bunting H,K
Passerina versicolor, varied 

Bunting
K W

Passerina ciris, Painted Bunting M J,K
Spiza americana, Dickcissel O
Quiscalus mexicanus, Great-tailed 

Grackle
B,K

Molothrus ater, Brown-headed 
Cowbird

J,K M K W

Icterus cucullatus, Hooded Oriole W
Icterus pustulatus graysonii, 

Streak-backed Oriole
B,J,K,M A,B,D,E,J, 

K,M,R,S,T
B,D,J,K, 
M,P,v

B,C,F,J,K,N, 
P,R,u,v,W

Icterus bullockii, Bullock’s Oriole uBC

Total 54 151 103 99

aEndemic subspecies highlighted in boldface.
bSources coded as follows: A, A. J. Grayson in lawrence (1872a); B, Nelson (1899b); C, Bailey (1906); D, 
Mclellan (1926); E, Mclellan (1927); F, Heilfurth (1930a); G, Heilfurth (1930b); H, Heilfurth (1938); I, 
Bond and Meyer de Schauensee (1944); J, Stager (1957); K, Grant and Cowan (1964); l, Northern (1965); 
M, Konrad (1984); N, Konrad (1985); O, Contreras (1987); P, field work by Hamilton in 2002; q, A. Heb-
shi and S. larsen (pers. comm., 8 February 2002); R, E. Iñigo (unpubl. data, 2007–2008); S, field work by 
Cruzado in 2009; T, field work by Cruzado in 2012; u, field work by J. Cruz in 2015; v, field work by J. 
Cruz, vásquez, and M. A. Cruz in March 2016; W, field work by Gómez de Silva, Pérez, J. Cruz, Cruzado, 
and vásquez in April and May 2016; uNAM, specimen in the Instituto de Biología, uNAM, Mexico City; 
uBC, specimen in the university of British Columbia, vancouver.

species’ seasonal status as reported by Howell and Webb (1995) and others 
(e.g., mid-winter records of a species considered to be a transient). Evalu-
ation of many species’ seasonal status will require considerable additional 
field work and is best addressed in a future publication.

Where dates of specimens according to www.vertnetorg differ from those 
reported in the literature—for example, the dates 13 March 1957, 20 and 
25 March 1958, 5 March 1960, 21 February 1961, and 4 and 5 March 
1962 for uBC specimens contrast with the expedition dates provided by 
Grant and Cowan (1964)—we defer to the dates published in the literature. 
Also, we assumed that A. J. Grayson visited Isla María Madre only (see 
Stager 1957), and that his visits took place in mid-late January 1865, mid-
April 1866, and early June 1867 (on the basis of incomplete information 
in lawrence 1872a, b).

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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We follow the subspecies-level taxonomy of del Hoyo et al. (1992–2011) 
and del Hoyo and Collar (2014), except that we exclude Pheugopedius felix 
magdalenae, which we consider invalid, a synonym of P. f. lawrencii. The 
subspecies-level taxonomy of Clements et al. (2015) differs only in consider-
ing Trogon elegans goldmani to be an additional endemic subspecies and 
Vireo flavoviridis forreri to be more widespread in northwestern Mexico 
and therefore not endemic or nearly endemic. The taxonomy of the Inter-
national Ornithological Congress (Gill and Donsker 2016) also considers 
Trogon elegans goldmani to be endemic to the Tres Marías archipelago 
and further differs from the taxonomy followed in Table 1 in not recognizing 
Caracara cheriway pallida and in considering Piranga bidentata flammea 
to be widespread in western Mexico. We do not assign a seasonal status to 
each species because of insufficient knowledge of avian seasonality in the 
Tres Marías Islands.

RESulTS

Species–Island Combinations

Table 1 presents an updated list of the avifauna of the Tres Marías archi-
pelago with the sources for occurrence on each island specified. 

Noteworthy Records

Below we provide details of 48 species we recorded as new to the Tres 
Marías archipelago and/or to individual islands during our fieldwork, or 
that were overlooked in the prior reviews by Grant and Cowan (1964) and 
Howell and Webb (1995). After the species name, we specifiy whether it is 
new to the entire archipelago (18 new species), to Isla María Madre (8 new 
species), Isla María Magdalena (11 new species), Isla María Cleofas (31 new 
species), or Isla San Juanito (3 new species). The following are sight records 
unless noted otherwise.

BluE-WINGED TEAl Anas discors. New to Magdalena. Common winter visitor 
throughout mainland Mexico (Howell and Webb 1995) and previously recorded on 
Madre. The only record for Magdalena is of three videotaped on 6 February 2002 
(Hamilton). 

NORTHERN SHOvElER Anas clypeata. New to archipelago. Common winter 
visitor throughout mainland Mexico (Howell and Webb 1995). The only record for 
the archipelago is of a male and female photographed on Madre on 23 March 2012 
(Cruzado; Figure 1).

EuRASIAN COllARED-DOvE Streptopelia decaocto. New to archipelago. First 
recorded in Nayarit in 2009 (www.ebird.org). Subsequently a few have been found 
in the Tres Marías Islands, with single individuals seen in a settlement in the south 
of Madre on 23 March 2012 (Cruzado), near the beach at the northeastern end of 
uninhabited Cleofas on both 25 April (flocking with four White-winged Doves, Zenaida 
asiatica, Gómez de Silva, Cruzado, Pérez, vásquez) and 2 May 2016 (Cruzado), and 
in forest of Piranhea mexicana and Cedrela odorata 1.1 km from the beach in the 
south of Cleofas on 30 April 2016 (J. Cruz).

MOuRNING DOvE Zenaida macroura. New to Cleofas, with one near the island’s 
coast on 18 November 2015 (J. Cruz). Previously recorded only on Madre (Grant 
and Cowan 1964).

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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MANGROvE CuCKOO Coccyzus minor. New to Cleofas, where our only rec-
ords are of two seen separately on 17 November 2015 and one photographed on 3 
March 2016 (J. Cruz, vásquez; Figure 2). Breeds on Madre and Magdalena (Grant 
and Cowan 1964). 

GROOvE-BIllED ANI Crotophaga sulcirostris. New to Cleofas. As noted by 
Konrad (1985), this species appears to have colonized the archipelago after the visits 
of Grant and Cowan (1964), but it had not been recorded on Cleofas until we noted 
up to five there 25 January–2 February 2002 (Hamilton, video), two on 17 and 18 
November 2015; one or two seen daily 3–5 March 2016 (J. Cruz, vásquez), and up 
to three from 26 April to 4 May 2016 (Pérez, vásquez, Gómez de Silva).

COMMON GAllINulE Gallinula galeata. New to archipelago, where the only 
record is of an adult on Magdalena on 6 February 2002 (Hamilton). Common resident 
or winter visitor throughout mainland Mexico (Howell and Webb 1995).

AMERICAN COOT Fulica americana. New to Cleofas, on the basis of of two 
decomposed corpses found on 3 May 2016 (Gómez de Silva, Pérez, vásquez). Com-
mon resident or winter visitor throughout mainland Mexico (Howell and Webb 1995) 
and previously known from Madre (Grant and Cowan 1964). 

WHIMBREl Numenius phaeopus. New to Cleofas, with two on 16 November 
2015, one on 5 March 2016 (J. Cruz, vásquez), and two or three from 25 to 30 April 
2016 (vásquez, Pérez, Gómez de Silva). Winter visitor previously recorded on San 
Juanito, Magdalena, and Madre (Grant and Cowan 1964, E. Iñigo-Elías pers. comm.).

SANDERlING Calidris alba. New to Cleofas, with one photographed on 29 April 
2016 (Pérez, vásquez, Gómez de Silva). Recorded previously as a transient on San 
Juanito (Grant and Cowan 1964).

RED PHAlAROPE Phalaropus fulicarius. New to archipelago, the only records 
being of three specimens in uNAM (Av006931–Av006933, collected by Hernando 
Cabral and Josefina Arreola-G.), labeled as coming from the tropical deciduous forest 
of Magdalena (presumably from a body of water surrounded by such forest), dated 
24, 26, and 27 November 1986. Additionally, Hamilton observed approximately 
700 individuals offshore between Magdalena and Madre and another 700 between 

Figure 1. Male and female Northern Shoveler (Anas clypeata) on Isla María Madre, 
23 March 2012. 

Photo by Juan Cruzado Cortés
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Magdalena and Cleofas on 8 February 2002. The species is a common winter visitor 
off the Pacific coast of Mexico from Baja California Sur south (Howell and Webb 1995)

WESTERN/YEllOW-FOOTED Gull Larus occidentalis/livens. New to Madre. 
Not listed for the archipelago by Grant and Cowan (1964) or Howell and Webb (1995), 
but Bailey (1906) reported the “Western Gull Larus occidentalis” from Cleofas before 
L. livens was described. A distant immature bird belonging to one of these species 
was seen on Madre on 8 February 2002 (Hamilton).

lEAST TERN Sternula antillarum. New to archipelago. Found year round along 
the Pacific coast of mainland Mexico (Howell and Webb 1995), but the only record 
for the Tres Marías Islands is of a complete wing found at the base of the lighthouse 
on Cleofas on 4 May 2016 (Pérez, Gómez de Silva; Figure 3). The lighthouse is on 
top of a high promontory and surrounded by forest, so this wing was not the result 
of a carcass floating in the ocean washing up on a beach but was probably discarded 
by a predator that carried it to the lighthouse.

Figure 2. Mangrove Cuckoo (Coccyzus minor) on Isla María Cleofas, 3 March 2016. 

Photo by Javier Cruz Nieto
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Figure 3. Remains of least Tern (Sternula antillarum) found on Isla María Cleofas, 
4 May 2016. 

Photo by Héctor Gómez de Silva

Figure 4. Female Hook-billed Kite (Chondrohierax uncinatus) on Isla María Madre, 
20 November 2009. 

Photo by Juan Cruzado Cortés

CASPIAN TERN Hydroprogne caspia. New to archipelago, with one at San 
Juanito on 8 February 2002 (A. Hebshi and S. larsen, pers. comm.). Winter visitor 
and local breeder along the Pacific coast of Mexico (Howell and Webb 1995).

GREEN HERON Butorides virescens. New to Cleofas. First recorded in the archi-
pelago from Madre (Konrad 1984). The only other record is of an adult on Cleofas 
on 25 and 30 April 2016 (Pérez, Gómez de Silva).

HOOK-BIllED KITE Chondrohierax uncinatus. New to Madre and Cleofas. 

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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Recorded as a summer resident on Magdalena (Grant and Cowan 1984). The only 
record from Madre is of one on 20 November 2009 (Cruzado; Figure 4), and the 
first records from Cleofas are of single individuals on 17 November 2015 (J. Cruz), 
27 April (Pérez), and 30 April and 3 May 2016 (J. Cruz), suggesting that this species 
may be a rare permanent resident in the archipelago. 

BARN OWl Tyto alba. New to Cleofas. Recorded previously only on Madre, where 
considered accidental (Grant and Cowan 1964) or vagrant/possibly resident (Howell 
and Webb 1995). We saw single birds in a grotto on Cleofas on 3 and 4 March (J. 
Cruz, vásquez) and on 27 April 2016 (vásquez, Gómez de Silva, Pérez). On these 
dates, we found pellets and molted feathers underneath a ledge near the mouth of 
the grotto, implying the species might indeed be resident here. 

ElF OWl Micrathene whitneyi. New to Cleofas. Previously known in the 
archipelago from one late March record from Magdalena by Northern (1965), and 
considered a transient by Howell and Webb (1995). Our own records from Magdalena 
include one found dead (specimen not preserved) on 25 January 2012 (Carlos Gracia 
García, Hamilton) and one seen alive on 5 March 2016 (J. Cruz, vásquez; Figure 5). 
On Cleofas, a pair was found roosting in a hole in a Piranhea mexicana tree on 3 
March (J. Cruz, M. A. Cruz; photo) and seen again on 27 April, one individual was 
heard on 4 March 2016 (J. Cruz, vásquez), and at least 12 were heard in various 
parts of the island 25 April–5 May 2016 (J. Cruz, Gómez de Silva, Pérez, vásquez). 
These records suggest that the Elf Owl may in fact be a fairly numerous, if localized, 
resident in the Tres Marías Islands.

YEllOW-BEllIED SAPSuCKER Sphyrapicus varius. New to archipelago. Fairly 
common winter visitor on the Pacific slope of Mexico from Nayarit south (Howell and 
Webb 1995), but the only record from the Tres Marías Islands is of an adult female on 
Madre on 21 March 2012 (Cruzado; Figure 6). Drillings left by unidentified sapsuck-
ers were were found near the highest point of Cleofas on 2 May 2016 (Gómez de 
Silva, Pérez, vásquez).

PEREGRINE FAlCON Falco peregrinus. New to San Juanito, with one seen 
on 8 February 2002 (A. Hebshi and S. larsen, pers. comm.). Winter visitor to the 
archipelago (Grant and Cowan 1964, Howell and Webb 1995).

lIlAC-CROWNED PARROT Amazona finschi. New to Cleofas. Mentioned for 
Madre by Nelson (1899b) and Heilfurth (1938) on the basis of second-hand reports 
of occasional individuals of Amazona smaller than A. oratrix, likely escapees. One 
identified by its lilac crown, smaller size, and different vocalization was seen in a group 
of 36 Yellow-headed Parrots feeding at Agave flower stalks in the northeast corner 
of Cleofas on 5 March 2016 (J. Cruz).

lEAST FlYCATCHER Empidonax minimus. New to archipelago. Common 
winter visitor to the lowlands of mainland Mexico (Howell and Webb 1995), but the 
only record for the archipelago is based on uNAM Av017589, collected 8 October 
1982 on Madre by Antonio Martínez.

vERMIlION FlYCATCHER Pyrocephalus rubinus. New to Cleofas. Previously 
known only from Madre (Grant and Cowan 1964), this species was considered a 
transient by Grant and Cowan (1964) and Howell and Webb (1995). A male was 
videotaped near the beach on Cleofas on 31 January and 4 February 2002 (Hamilton). 

WESTERN KINGBIRD Tyrannus verticalis. New to archipelago. Common 
transient and rare winter visitor to Nayarit (Mark Stackhouse, pers. comm.; www.
ebird.org), but the only records from the archipelago are from Cleofas in 2016: one 
on 29 April, 16 on 30 April, and three photographed on 4 May (Gómez de Silva, 
Pérez, vásquez, Cruzado). 

REvIEW OF THE AvIFAuNA OF THE TRES MARÍAS ISlANDS, MEXICO
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WARBlING vIREO Vireo gilvus. New to Cleofas, where we noted two on 30 
April 2016 (Pérez, Gómez de Silva, vásquez). Previously recorded in the archipelago 
only from Magdalena, where considered a transient by Grant and Cowan (1964) and 
a winter visitor by Howell and Webb (1995). 

NORTHERN ROuGH-WINGED SWAllOW Stelgidopteryx serripennis. New to 
archipelago, on the basis of ten on Cleofas on 18 November 2015 (J. Cruz) and one 
there on 28 April 2016 (Gómez de Silva, Pérez, vásquez). Common resident on the 
Pacific slope of Mexico (Howell and Webb 1995). 

BARN SWAllOW Hirundo rustica. New to Cleofas (one on 1 and 3 February 
2002, Hamilton; one or two on 27 and 30 April 2016, Gómez de Silva, Pérez, 
vásquez) and San Juanito (one on 8 February 2002, A. Hebshi and S. larsen pers. 
comm.). Common winter visitor in Nayarit (Howell and Webb 1995), yet there is only 
a single previous record for the Tres Marías Islands (Madre).

BluE-GRAY GNATCATCHER Polioptila caerulea. New to archipelago. Com-
mon winter visitor on the Pacific slope of Mexico (Howell and Webb 1995), but the 
only records from the archipelago are recent: On Magdalena, one and five were 
seen on 26 and 27 January 2002, respectively (Hamilton). On Cleofas, up to 14 
were videotaped daily from 28 January to 4 February 2002 (Hamilton), eight were 
seen in various parts of the island from 16 to 18 November 2015 (J. Cruz), one was 
seen on 5 March 2016 (J. Cruz, vásquez), and one or two were observed most days 
from 26 April to 3 May 2016 (Gómez de Silva, Pérez, vásquez, J. Cruz, Cruzado).

RuBY-CROWNED KINGlET Regulus calendula. New to archipelago. Common 
winter visitor to the higher elevations of Nayarit (Howell and Webb 1995), but the 
only records from the Tres Marías Islands are of one on Magdalena on 27 January 
2002 and one on Cleofas on 2 February 2002 (Hamilton).

WOOD THRuSH Hylocichla mustelina. New to archipelago, on the basis of 
uNAM Av017599, collected 22 November 1986 on Magdalena by Josefina Arreola-
G. The species is practically unknown from the Pacific slope of Mexico north of the 
Isthmus of Tehuantepec, though a common winter visitor to the Gulf slope (Howell 
and Webb 1995).

WHITE-THROATED THRuSH Turdus assimilis. New to archipelago, where our 
only record is of presumably the same bird at pools in an arroyo at the east end of 
Cleofas on 26 April and 4 May 2016 (vásquez, Pérez, Gómez de Silva; Figure 7). 
Common resident on the Pacific slope of mainland Mexico, though mainly at higher 
elevations (Howell and Webb 1995). 

HOuSE SPARROW Passer domesticus. New to Cleofas, where the only records 
for this uninhabited island are of a pair near an abandoned structure just behind the 
beach on the northeast side of the island on 5 March 2016 (vásquez, J. Cruz) and a 
male photographed eating the pulp of a cactus fruit near the abandoned lighthouse 
on the island’s southeastern corner on 30 April 2016 (Cruzado). Previously known 
in the archipelago only on Madre, where first recorded by Konrad (1984).

lOuISIANA WATERTHRuSH Parkesia motacilla. New to Madre on the basis 
of uNAM Av017569, collected on 8 October 1982. Fairly common winter visitor 
to much of the lowlands of mainland Mexico (Howell and Webb 1995) but previously 
recorded in the archipelago only on Magdalena (Grant and Cowan 1964).

NORTHERN WATERTHRuSH Parkesia noveboracensis. New to Cleofas, with 
single birds seen on 18 November 2015 (J. Cruz), 4 March 2016 (J. Cruz, vásquez), 
and 26 April and 6 May 2016 (Gómez de Silva, Pérez, vásquez). Fairly common 
winter visitor to much of the lowlands of Mexico (Howell and Webb 1995), previously 
recorded in the archipelago only on Magdalena (Grant and Cowan 1964) and Madre 
(Konrad 1984). 
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Figure 5. Elf Owl (Micrathene whitneyi) on Isla María Magdalena, 5 March 2016. 

Photo by Javier Cruz Nieto

Figure 6. Female Yellow-bellied Sapsucker (Sphyrapicus varius) on Isla María Madre, 
21 March 2012. 

Photo by Juan Cruzado Cortés
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TENNESSEE WARBlER Oreothlypis peregrina. New to archipelago, on the 
basis of uNAM Av008479, collected 23 November 1986 on Magdalena by Josefina 
Arreola-G.. Rare winter visitor to the Pacific slope of Mexico from Guerrero south 
(Howell and Webb 1995).

ORANGE-CROWNED WARBlER Oreothlypis celata. New to Cleofas, with single 
birds seen on 17 November 2015 (J. Cruz) and 26 April 2016 (Gómez de Silva, 

Figure 7. White-throated Thrush (Turdus assimilis) on Isla María Cleofas, 26 April 2016.

Photo by Mónica G. Pérez-Villafaña and Héctor Gómez de Silva
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Figure 8. Yellow-throated Warbler (Setophaga dominica albilora) on Isla María 
Madre, 8 February 2002. 

Photo from a videotape by Robert A. Hamilton
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Pérez, vásquez). Common winter visitor to most of Mexico (Howell and Webb 1995) 
but previously known in the Tres Marías Islands only from Madre and Magdalena 
(Grant and Cowan 1964).

NASHvIllE WARBlER Oreothlypis ruficapilla. New to archipelago on the basis 
of uNAM Av008559 and Av008560, collected 25 and 26 November 1986 on 
Magdalena by Ernesto Díaz amd Humberto Berlanga, respectively. Common winter 
visitor to most of Mexico (Howell and Webb 1995).

MACGIllIvRAY’S WARBlER Geothlypis tolmiei. New to Cleofas, with one 
seen on 30 January 2002 (Hamilton). Common winter visitor to much of Mexico 
(Howell and Webb 1995) but known previously in the Tres Marías Islands only from 
Magdalena (Grant and Cowan 1964) and Madre (Konrad 1984) and considered a 
transient or possibly winter visitor by Howell and Webb (1995).

AMERICAN REDSTART Setophaga ruticilla. New to Cleofas, with a female or 
first-winter male photographed on 30 April 2016 (J. Cruz). Common winter visitor to 
much of the Mexican lowlands (Howell and Webb 1995) but known previously in the 
Tres Marías Islands only from Magdalena (Grant and Cowan 1964), where considered 
a transient (Grant and Cowan 1964) or winter visitor (Howell and Webb 1995). 

YEllOW WARBlER Setophaga petechia. New to Cleofas, with one seen on 1 
February 2002 (Hamilton) and up to five observed on 26, 28 and 30 April 2016 
(Gómez de Silva, Pérez, vásquez). All represented the migratory aestiva group of 
subspecies. Common winter visitor to most of the Mexican lowlands (Howell and 
Webb 1995) but known in the Tres Marías Islands previously only from Magdalena 
and Madre, where considered a transient (Grant and Cowan 1964) or transient/
possible winter visitor (Howell and Webb 1995)..

YEllOW-THROATED WARBlER Setophaga dominica albilora. New to archi-
pelago. This subspecies is a casual visitor/vagrant to western Mexico (Dunn and Gar-
rett 1997); one was videotaped on Madre on 8 February 2002 (Hamilton; Figure 8). 
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WIlSON’S WARBlER Cardellina pusilla. New to Magdalena, with a male vid-
eotaped on 7 February 2002 (Hamilton). Common winter visitor to most of Mexico 
(Howell and Webb 1995) but known in the archipelago previously only from Madre 
and Cleofas, where considered a transient (Grant and Cowan 1964) or transient/
possibly winter visitor (Howell and Webb 1995).

lARK SPARROW Chondestes grammacus. New to Magdalena, on the basis of 
uNAM Av011324, collected 23 November 1981 by Josefina Arreola-G. Considered 
a transient in the archipelago by Howell and Webb (1995) and previously recorded 
only from Madre.

BlACK-HEADED GROSBEAK Pheucticus melanocephalus. New to Cleofas, 
with one male in mesic forest at high elevation on 2 May 2016 (vásquez, Pérez, 
Gómez de Silva). Considered a transient in the archipelago by Howell and Webb 
(1995) and previously recorded only from Madre and Magdalena.

vARIED BuNTING Passerina versicolor. New to Cleofas, where our only record 
is of a male at pools in an arroyo on 5 May 2016 (Pérez, Gómez de Silva, vásquez). 
Considered a transient to the archipelago by Howell and Webb (1995) and previously 
recorded only from Magdalena. 

BROWN-HEADED COWBIRD Molothrus ater. New to Cleofas, on the basis of a 
male flying out to sea from the mangroves near the northeast corner of the island on 
29 April 2016 and two females on 4 May 2016 (Gómez de Silva, Pérez, Cruzado, 
Armando Calderón pers. comm.). Considered a transient in the archipelago by Howell 
and Webb (1995) and previously recorded only from the three northern islands,. 

HOODED ORIOlE Icterus cucullatus. New to archipelago, with one record of an 
immature male in a narrow strip of Agave-dominated succulent scrub near the beach 
on Cleofas on 29 April 2016 (Gómez de Silva, Pérez, vásquez). Common winter 
visitor to Nayarit (Howell and Webb 1995).

BullOCK’S ORIOlE Icterus bullockii. New to archipelago on the basis of 
uBC B010854, an immature male collected on Magdalena on 8 March 1962 by 
Ian McTaggart Cowan. It was originally labelled “Icterus pustulatus,” but Alvaro 
Jaramillo reidentified it in 1996 (data and photographs of specimen provided to us 
by Ildiko Szabo). Common winter visitor to the Pacific slope of mainland Mexico 
(Howell and Webb 1995).

DISCuSSION

While this study brings up to date the avifauna known from the Tres Marías 
Islands, each expedition continues to add species to the list of birds known 
from each island and from the archipelago as a whole. Clearly, our knowl-
edge of the avifauna of the Tres Marías archipelago remains fragmentary. 
Histograms of the number of visits to each island (Figure 9) and the dates 
of expeditions (Figure 10) show that María Madre is the only island visted 
by multiple expeditions spread throughout the year. The greatest gaps in 
visitation to the archipelago are from early September to early October 
(single expedition), and only five expeditions have been made in November 
and December. San Juanito is the island with the fewest expeditions, with 
none from June to early January. Both María Magdalena and María Cleofas 
also remain lightly studied, especially during the fall and winter. The dearth 
of visits to the archipelago in September and October may be explained by 
the hurricane season, which peaks in fall (CONANP 2007).
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Although the Tres Marías Islands have suffered perhaps less human 
disturbance than most parts of North America, the presence of introduced 
mammals on all of the islands (except, significantly, perhaps San Juanito) 
is a cause for concern. The current lack of medium-sized cycads and thick 
undergrowth in the forest of medium height on Isla María Cleofas (pers. obs.) 
contrasts with the abundance of cycads and thick undergrowth still there in 
1955 and 1976, respectively (e.g., Stager 1957: plate 20, Wilson 1991: 
figure 9), suggesting much degradation of the forest in the past few decades. 
It is well known that introduced goats (e.g., Cabin et al. 2000, Dukes and 
Mooney 2004, Dixon 2011, Chynoweth et al. 2013), cats (Medina et al. 
2011), and rats (Shiels et al. 2014, ISSG 2016) devastate ecosystems and 
native species. These species have been successfully eradicated from other 
islands of western Mexico (Aguirre et al. 2008), and we hope that similar 
efforts will be taken to ensure the continued well-being of the birds and other 
native wildlife of the Tres Marías Islands.
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ABSTRACT: There are significant discrepancies among the published descriptions 
of the ranges of California’s two subspecies of the White-breasted Nuthatch, Sitta 
carolinensis aculeata and S. c. tenuissima. To reevaluate the relationship between 
their ranges in the state, we recorded observations along the west edge of the range 
of S. c. tenuissima and the east edge of the range of S. c. aculeata, identifying 
birds to subspecies by diagnostic vocalizations. We made 457 observations in which 
the subspecies could be confirmed vocally. We found that the two subspecies are 
generally well separated in the north-central portions of the Sierra Nevada, with S. 
c. aculeata found well west of the crest and S. c. tenuissima east of the crest or at 
the higher elevations on the west side. The relatively wide band of dense fir (Abies 
spp.) and mixed conifer forest at the middle to lower elevations of the west side likely 
forms a barrier between them. In the southern Sierra and at the southern edge of 
the Cascades, the two subspecies come into close contact and we found evidence 
suggesting intergradation in the latter area.

The ranges of the two California subspecies of the White-breasted Nut-
hatch, Sitta carolinensis aculeata and S. c. tenuissima, remain uncertain 
because of discrepancies among various sources. While all agree that S. c. 
aculeata is the subspecies found west from the lower slopes of the west 
side of the Sierra Nevada and throughout southern California, there is con-
siderable disagreement regarding how far east this subspecies occurs and 
regarding the range of S. c. tenuissima in the state.

Grinnell (1918) identified specimens of tenuissima from the White and 
Panamint mountains in eastern California and suggested, in part on the 
basis of Ridgway (1904), that this subspecies likely ranges north along the 
western edge of the Great Basin at least into southern Oregon. However, 
Miller (1941) showed the range of tenuissima not extending north of central 
Nevada and restricted in California to the White and Panamint mountains. 
Aldrich (1944) described the range of tenuissima as extending north to 
southern British Columbia and all along the east side of the Cascade Range 
and Sierra Nevada. In contrast, Grinnell and Miller (1944) mapped the 
range of tenuissima in California as restricted to the White and Panamint 
mountains, with the range of aculeata extending well east of the crest of 
the Sierra, all the way to the Nevada border from Mono County north into 
Plumas County. These authors also mapped S. c. nelsoni as the subspecies 
found in northeastern California from Plumas County north to the Oregon 
border. A comprehensive analysis of specimens of all the western subspe-
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cies of the White-breasted Nuthatch by Hawbecker (1948) largely confirmed 
the ranges suggested by Aldrich (1944) and differed significantly from the 
ranges mapped by Grinnell and Miller (1944). In particular, Hawbecker 
(1948) showed that tenuissima was the subspecies occurring all along the 
east side of the Sierra Nevada and Cascade Range, that aculeata does not 
occur east of the Sierra crest, and that nelsoni is not found in California.

In spite of Hawbecker’s work, more recent sources have continued to 
rely largely on the ranges suggested by Grinnell and Miller (1944). Moffitt 
and Orr (1971) noted aculeata as the subspecies found in the lake Tahoe 
basin (east of the Sierra crest), deferring to Grinnell and Miller (1944) in spite 
of noting that the specimens they examined appeared to be “intermediate 
with respect to most characters between aculeata and tenuissima.” Genetic 
analysis of White-breasted Nuthatch subspecies (Spellman and Klicka 2007) 
largely confirmed the ranges suggested by Hawbecker (1948). However, the 
map of the ranges of the subspecies of the White-breasted Nuthatch in the 
sixth edition of the National Geographic Field Guide to the Birds of North 
America (Dunn and Alderfer 2011) essentially reproduced that of Grinnell 
and Miller (1944), except that it shows tenuissima rather than nelsoni as 
the subspecies found in northeastern California. 

At least some of the confusion about the ranges of these subspecies is 
due to their very similar and overlapping physical characters (Pyle 1997, 
Mlodinow 2014), leading to uncertainty in identifying birds in the field or 
even in the hand. The vocalizations of California’s two subspecies of the 
White-breasted Nuthatch, however, differ greatly (Dunn and Blom 1987, 
Gaines 1988, Sibley 2000, Mlodinow 2014), and some of these can be 
used to identify them in the field (Pandolfino and Pieplow 2015). To clarify 
the ranges of these two taxa in California, we compiled encounters with 
these distinct vocalizations along the eastern edge of the range of aculeata 
and the western edge of the range of tenuissima in all four seasons, using 
the range maps of Hawbecker (1948) as a working model.

METHODS

Between January 2010 and November 2015 we noted observations of 
the White-breasted Nuthatch throughout much of its range in California. We 
focused our efforts on the Cascade Range, Sierra Nevada, and areas to the 
east of those mountains, the areas of most of the discrepancies in published 
ranges. We did not survey west of the Sierra as there is no controversy about 
the subspecies (aculeata) found there. We identified birds to subspecies by 
the diagnostic vocalizations described by Pandolfino and Pieplow (2015). 
Following their terminology, we identified aculeata by either the “modulated 
quank” note or the “tuey” song, and identified tenuissima by either the 
“rapid quank” or “disyllabic quank” calls. Examples of these calls are available 
at www.westernfieldornithologists.org/W-B_Nuthatch. As noted by Pandol-
fino and Pieplow (2015), one cannot confidently distinguish between the 
calls of tenuissima and nelsoni. However, given that there is no specimen 
or genetic evidence of the latter occurring in California, we assumed that 
birds giving either the “rapid quank” or “disyllabic quank” were tenuissima.

We made 448 observations in which the subspecies could be identified 
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and used nine observations by other persons familiar with the vocalizations 
of these subspecies. We surveyed in all four seasons, making 99 observations 
in winter (December–February), 96 in spring (March–May), 134 in summer 
(June–July), and 128 in fall (August–November). Of the 457 observations (list 
by date and locality available at www.westernfieldornithologists.org/W-B_Nut-
hatch2/Nuthatch-Supplemental_Table.pdf), 145 (32%) are substantiated 
with recordings (selection available at www.westernfieldornithologists.org/ 
W-B_Nuthatch2; others on request).

RESulTS AND DISCuSSION

Our results are consistent with the ranges proposed by Hawbecker (1948) 
on the basis of physical characters as well as those of Spellman and Klicka 
(2007) based on genetic analysis. Subspecies aculeata is found west of the 
Sierra/Cascades crest and in southern California, while tenuissima is found at 
the higher elevations of the Sierra and east of the crest (Figure 1). Points along 
the eastern edge of the range of aculeata include Copco lake in northern 
Siskiyou County (750 m), near Day in southwestern Modoc County (1200 m), 
near Nevada City in Nevada County (800 m), just east of Calaveras Big Trees 
in Calaveras County (1500 m), Yosemite valley in Mariposa County (1200 
m), near Shaver lake in Fresno County (1700 m), and Chimney Creek Camp-
ground in southeastern Tulare County (1700 m). localities along the western 
edge of the range of tenuissima include Juanita lake in northern Siskiyou 
County (1600 m), along Forest Road 40N04 near the Siskiyou–Shasta County 
line (1100 m), the west side of lake Almanor in Plumas County (1400 m), 
the lake Tahoe basin (1900 m), Grover Hot Springs in Alpine County (1800 
m), south of Courtright Reservoir in Fresno County (2500 m), and Chimney 
Creek Campground in southeastern Tulare County (1700 m). This distribution 
differs substantially from that of Grinnell and Miller (1944) mainly in the area 
around and to the north of lake Tahoe. Those authors identified the White-
breasted Nuthatches there as aculeata, but we found only tenuissima in that 
area. The two subspecies come into close contact north of the Sierra and in 
the southern Sierra, as we examine in more detail below. 

Figure 1 depicts the relatively dense forests of fir (Abies spp.) and mixed 
conifers. Much of these forests is characterized by a closed canopy and 
dense understory, both features that all subspecies of the White-breasted 
Nuthatch tend to avoid (Gaines 1988, Grubb and Pravosudov 2008, Hardy 
et al. 2013). The two California subspecies are well separated along this 
band of forests in the north and central Sierra, and these habitats likely form 
a barrier between them. Where these forest types become less extensive 
north of the Sierra and in the southern Sierra, their ranges overlap to some 
extent, as discussed in more detail below. Another zone of separation lies 
between the Greenhorn Mountains (north-central Kern and south-central 
Tulare counties) and the higher elevations of eastern Tulare County. The 
deep gorge of the north fork of the Kern River, as well as more open xeric 
habitats of the Kern Plateau, may explain this separation. 

In some areas the appearance of proximity can be misleading. For ex-
ample, one finds aculeata in Yosemite valley, an area dominated by open 
woodland of black oak (Quercus kelloggii), tenuissima in open pine forest 
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only 3 km away as measured horizontally. The difference in elevation be-
tween this sites, however, is well over 1000 m. In general, we found aculeata 
most frequently in open oak woodlands and S. c. tenuissima most commonly 
in open pine woodlands, primarily of Pinus jeffreyi. Subspecies aculeata 
does occur in conifer-dominated landscapes with few oaks in the Cascades, 
the Sierra, and the mountains of southern California (Gaines 1988, unitt 
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Figure 1. locations of White-breasted Nuthatches identified to subspecies by 
vocalizations. Dark gray shading, primary ranges of white fir (Abies concolor) and red 
fir (A. magnifica) combined. Diagonal hatching, forest of mixed conifers, dominated 
by incense cedar (Calocedrus decurrens), sugar pine (Pinus lambertiana), and 
Douglas fir (Pseudotsuga menziesii). Encounters west of the Sierra Nevada, where 
only S. c. aculeata occurs, not mapped. Ranges of firs from the u. S. Forest Service’s 
CAlvEG Mapping zone databases (www.fs.usda.gov/detail/r5/landmanagement/
resourcemanagement/?cid=stelprdb5347192). Ranges of mixed conifer forest from 
Griffin and Critchfield (1972).
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2004, pers. obs.). Such locations include north of lookout in southwestern 
Modoc County, the west side of lassen National Park, Mariposa Grove in 
Yosemite National Park, and patches of Cuyamaca Rancho State Park in San 
Diego County that did not burn in the fire of 2003. likewise, tenuissima 
occurs in some woodlands of juniper (Juniperus osteosperma) and pinyon 
(Pinus monophylla), for example, along leviathan Mine Road in eastern 
Alpine County. Subspecies tenuissima is found as well as in habitats that 
include some oak (Garrett and Dunn 1981, Gaines 1988, pers. obs.), such 
as near quincy in Plumas County, Janesville in lassen County, and south of 
Wishon Reservoir in Fresno County. The common feature for both taxa in all 
regularly occupied habitats tends to be open woodlands with fairly large trees.

Figure 2 shows the locations of all our observations by season. As expected 
for a relatively sedentary species (Grubb and Pravosudov 2008), the distribu-
tion of observations in all seasons is similar. The lack of winter observations 
at higher elevations in the southern Sierra is due to difficulty of access at that 
season. Notably, however, some White-breasted Nuthatches have occurred 
well beyond their breeding range. Subspecies aculeata has been recorded 
many times from late summer into winter in the deserts of southeastern 
California and eastern Kern County, well east of its southern California 
breeding range (Garrett and Dunn 1981, Patten et al. 2003, unitt 2004). 
The eastern subspecies, nominate carolinensis, has wandered as far west as 
New Mexico (Baumann et al. 2013). White-breasted Nuthatches giving calls 
of the interior subspecies tenuissima or nelsoni have been found in winter 
at Arroyo verde Park in western ventura County (27–31 December 1987, 
Dunn pers. obs.), in fall in San Diego County (unitt 2004), and in Imperial 
County in southeastern California (Patten et al. 2003). 

Areas of Co-occurrence

We found two areas where both subspecies occur in very close proximity, 
even simultaneously at the same site (Figure 3). One is in the southeastern 
Sierra Nevada at the very southern edge of the range of tenuissima in 
Tulare County around Chimney Creek Campground, elevation 1700 m, 
35.839° N, 118.042° W. Both subspecies were present within less than 
500 m of each other 11 July 2011. The habitat here is open woodland with 
pinyon pine (Pinus monophylla), gray pine (P. sabiniana), and interior live 
oak (Quercus wislizenii), with Fremont cottonwood (Populus fremontii) 
and willow (Salix spp.) in the drainages. The understory is dominated by 
sagebrush (Artemisia spp.). 

The other area is north of the Sierra Nevada in eastern Shasta, northwest-
ern lassen, and southwestern Modoc counties. We have several observa-
tions of these taxa coming within a few meters of each other and at least 
one example on 11 July 2015 in southwestern Modoc County where they 
appeared to be interacting directly. The habitat here typically consists of 
relatively open woodland of Jeffrey or ponderosa (Pinus ponderosa) pine 
with some incense cedar (Calocedrus decurrens), fir, and sugar pine (P. 
lambertiana). Some locations include an understory of small black oaks, 
but others lack oak. We have more than 70 observations from this area in 
all months except April and May. In the course of making observations in 
southwestern Modoc County on 27 July 2015, Able found individuals at two 
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Figure 2. locations of White-breasted Nuthatch encounters confirmed by vocaliza-
tions by season (winter, December–February; spring, March–May; summer, June–July; 
fall, August–November).
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Figure 3. locations of White-breasted Nuthatch encounters in areas where subspecies 
Sitta carolinensis aculeata and S. c. tenuissima come into close contact. In the 
upper inset map, × symbols mark the locations of two individuals giving calls of both 
subspecies.
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locations (41.318° N, 121.362° W and 41.333° N, 121.421° W) that gave 
calls of both subspecies (Figure 3). Both birds were recorded giving calls of 
tenuissima, followed by calls very similar to those of aculeata—“modulated 
quanks,” according to the terminology of Pandolfino and Pieplow (2015). 
These calls were nearly identical to those of aculeata in terms of length, 
frequency modulation, and their over-slurred pattern of pitch rising then 
falling. However, they were given at a pitch lower than any calls of that 
subspecies analyzed by Pandolfino and Pieplow (2015). As the song and 
calls of tenuissima are lower in pitch than those of aculeata, this difference 
is in the direction one might expect for an intergrade. Thus southwestern 
Modoc County may be an area where these subspecies intergrade. It is also 
possible that birds of one subspecies learned the calls of the other. Although 
call notes of most species are considered innate (Thorpe 1961), numerous 
studies have demonstrated that many passerines as well as nonpasserines 
can and do learn calls (Mundinger 1979, Marler 2004). Given that Spellman 
and Klicka (2007) and Walstrom et al. (2011) have proposed that these taxa 
be recognized as separate species, the birds in this area should be studied 
more closely. Collection of specimens and tests of responses to playback of 
vocalizations in this area are needed to reveal whether, and to what extent, 
these subspecies may be intergrading or hybridizing.

Our observations suggest that overlap of this extent between these taxa 
is unlikely in any other area of California. But similar work in Oregon and 
Washington might reveal other regions of overlap. The area on both sides of 
the Columbia River between Troutdale and Hood River, Oregon, is intrigu-
ing, as reports to www.eBird.org suggest that White-breasted Nuthatches 
are found throughout this zone, which extends from the known range of 
aculeata on the west to that of tenuissima on the east.

A Cautionary Tale

It is surprising that controversy about the ranges of these two subspecies 
in California has persisted for so long. The thorough specimen analysis of 
Hawbecker (1948) should have resolved the question, especially once cor-
roborated by the genetic work of Spellman and Klicka (2007). Most sources 
(e.g., Moffitt and Orr 1971, Dunn and Alderfer 2011) simply accepted the 
maps of Grinnell and Miller (1944), likely because of the justifiably high 
regard most hold for their work. Hawbecker’s work, in spite of being pub-
lished in a major ornithology journal (Condor), has been largely ignored. 
His publication was not cited by Spellman and Klicka (2007), Grubb and 
Pravosudov (2008), or Baumann et al. (2013). There is a lesson here that 
even the most respected sources should be questioned and subjected to 
critical re-examination. Now that Hawbecker’s analysis has been confirmed 
by two independent means (genetics and vocalizations), we hope this issue 
is resolved.
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CONTRASTING HABITAT ASSOCIATIONS  
OF SAGEBRUSH-STEPPE SONGBIRDS  
IN THE INTERMOUNTAIN WEST
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PATRICK N. MIGAS, JAY D. CARlISlE, and GREGORY S. KAlTENECKER, Inter-
mountain Bird Observatory, 1910 university Drive, MS1515, Boise, Idaho 83725

ABSTRACT: Sagebrush (Artemisia spp.) steppe is one of North America’s most 
imperiled ecosystems, as the result of many factors including grazing, development, 
fire, and invasion of exotic plants. Threats to sagebrush steppe are expected to 
increase because of climate change and further human development. Many songbirds 
use sagebrush steppe opportunistically, but a few obligate species are dependent 
on it. To quantify the habitat associations of three sagebrush obligates, the Sage 
Thrasher (Oreoscoptes montanus), Sagebrush Sparrow (Artemisiospiza nevaden-
sis), and Brewer’s Sparrow (Spizella breweri), and nine other songbird species that 
use this habitat, we surveyed across a broad region of Idaho. At each of 104 sites, 
we selected three plots, one each in relatively poor, moderate, and good condition, 
defined qualitatively by the cover of native shrubs. We quantified bird abundance by 
point counts, described the habitat at these points by a line-intercept method, and 
at each plot calculated the fraction of a circle (radius 1 km) covered in shrubs or 
grassland. We compared two-scale occupancy models based on these data by the 
information-theoretic approach. According to the models, our qualitative assessment 
of habitat condition within a site distinguished birds’ use of relatively good habitat 
from their use of poor habitats only, not from those in moderate condition. Thus 
the sagebrush-obligate species may tolerate some local habitat degradation, at least 
up to some unidentified threshold. Occurrence of all three sagebrush obligates cor-
related well with one or more characteristics of sagebrush such as its cover, height, or 
heterogeneity in height. They differed in the Sage Thrasher being most sensitive to 
sagebrush cover, the Sagebrush Sparrow being found more often at lower elevations, 
and the Brewer’s Sparrow being less sensitive to ground cover. The nine other species 
evaluated were less or negatively associated with attributes of sagebrush. On the basis 
of these results, we suggest that the three sagebrush obligates are best conserved by 
promoting shrublands over a broad range of elevations, containing both sagebrush 
and other shrubs in patches of mixed height, and minimizing invasive annual grasses.

Sagebrush steppe, growing in semiarid climates with substantial variation 
in annual rainfall, is dominated by both sagebrush (Artemisia spp.) and 
herbaceous plants. In western North America it has been degraded by many 
forces including agriculture, improper livestock grazing, energy develop-
ment, urbanization, invasive species, and fire (Connelly et al. 2004, Hanser 
and Knick 2011). West (2000) estimated that over 60% of pre-Columbian 
sagebrush steppe has been invaded by exotic plants, changing its structure. 
The result is that sagebrush steppe is now one of North America’s most 
imperiled ecosystems (Dobkin and Sauder 2004, Chambers and Wisdom 
2009). It continues to be threatened by altered fire regimes resulting from 
invasions of exotic grasses (Brooks et al. 2004, Holmes and Robinson 
2013), which accelerate the effects of other anthropogenic factors (leu et 
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al. 2008) and may compound the effects of climate change (Bradley 2010, 
Schlaepfer et al. 2012). Over 100 species of birds either forage or nest in 
sagebrush steppe, some of which are threatened by the habitat degradation 
(Baker et al. 1976). 

The songbirds using sagebrush steppe can be classified as (1) sagebrush ob-
ligates, species almost entirely dependent on this habitat, (2) near obligates, 
which spend much of their life in sagebrush steppe but also exist elsewhere, 
generally in lower numbers, and (3) sagebrush-associated birds, which are 
often common in sagebrush steppe but occur regularly in other habitats as 
well (Baker et al. 1976). Dobkin and Sauder (2004) reported that of 12 
common sagebrush obligates, near obligates, and associated bird species, 
half have suffered long-term declines across the West (1968–2001), three 
more have declined within the Columbia Plateau ecoregion, and only one, 
the Gray Flycatcher (Empidonax wrightii), has enjoyed a long-term increase. 
Of the three sagebrush obligates, the Brewer’s Sparrow (Spizella breweri) 
has shown a long-term decline throughout the West, the Sagebrush Spar-
row (Artemisiospiza nevadensis) has shown a mixed trend throughout the 
West (declining between 1968 and 1983, yet increasing in the Great Basin 
ecoregion between 1984 and 2001), and the Sage Thrasher (Oreoscoptes 
montanus) has shown a decline within the Columbia Plateau ecoregion. 
The single near obligate, the vesper Sparrow (Pooecetes gramineus), has 
shown no downward trend (Dobkin and Sauder 2004). 

The early studies of the habitat associations of the songbirds of sagebrush 
steppe focused on a single or few species (e.g., Reynolds 1981, Petersen and 
Best 1985), analyzed few habitat variables (e.g., Petersen and Best 1985), 
or were limited geographically (e.g., Petersen and Best 1985, Knick and 
Rotenberry 1995, vander Haegen et al. 2000). More recent studies have had 
a wider geographic scope and have addressed a broader set of species (e.g., 
Hanser and Knick 2011). However, more large-scale studies of a diverse 
set of focal species are needed to inform conservation and restoration on a 
large scale (Knick et al. 2008, Meinke et al. 2009).

In prioritizing management for conservation of species, biologists often as-
sess habitat quality subjectively, particularly when time or other resources are 
limited. In many cases, these designations are intended for one species, such 
as the Greater Sage-Grouse (Centrocercus urophasianus), but are expected 
to be correlated with the needs of other species such as sagebrush-obligate 
songbirds (Hanser and Knick 2011). In some habitats, subjective rankings 
can be accurate, especially if the assessors receive regular training (Wilson et 
al. 2007). Although the bias of these rankings is not always greater than that 
of a quantitative model, McCarthy et al. (2004) showed subjective measures 
to be more biased in particular directions such as overestimating the differ-
ence between two classes. Therefore, the scale and direction of bias should 
be measured and evaluated before key decisions are made on the basis of 
subjective quality assessments (McCarthy et al. 2004).

Our study had two objectives. First, to identify habitat associations for 
12 species of sagebrush-obligate, near-obligate, and sagebrush-associated 
songbirds across the sagebrush steppe of Idaho by a consistent method. 
Second, to evaluate the applicability of field biologists’ subjective ranking 
of habitat quality for management of sage-grouse to sagebrush-obligate 
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songbirds. Our goal is that our results inform management and conserva-
tion plans so that these songbirds can be conserved more effectively as their 
habitat continues to change.

METHODS

Study Area

We surveyed sagebrush-steppe songbirds and habitat throughout south-
ern and central Idaho (42.0–45.2° N, 111.5–117.0° W; Figure 1) during 
the breeding seasons of 2002, 2003, 2004, and 2006. The study area 
encompassed approximately 16 million hectares, owned variously by the u. 
S. Bureau of land Management, u.S. Forest Service, u. S. National Park 
Service (Craters of the Moon National Monument), u. S. Department of 
Defense (Idaho National laboratory), state of Idaho, and private landowners.

Site Selection

We organized surveys hierarchically into sites, each encompassing three 
plots, each of which encompassed eight points (Figure 2). We chose sites by 
consulting biologists with various agencies to identify areas of high-quality 
sagebrush steppe. We sampled a total of 104 sites ranging in size from 
300 to 8497 ha and in elevation from 913 to 2323 m. In most cases, we 

SAGEBRuSH-STEPPE SONGBIRDS IN THE INTERMOuNTAIN WEST

Figure 1. Sites (n = 104) surveyed for songbirds in sagebrush steppe across southern 
and central Idaho in 2002, 2003, 2004, and 2006.
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located sites within Greater Sage-Grouse habitat or areas thought suitable 
for restoration of sage-grouse habitat. We then searched for nearby areas of 
lower-quality habitat to provide a contrast within the site, the primary factor 
influencing the size of each site. Within each site, we established three plots, 
one each in relatively good, moderate, and poor habitats, defined primar-
ily by cover of native shrubs. Approximately 100 ha of contiguous habitat 
in similar condition were required for establishment of each plot. Within 
each site, we chose plots similar in elevation, slope, aspect, and soil type, 
under the assumption that all plots within a site had the same potential for 
both vegetation and birds but that past disturbances such as fire, grazing, 
recreation had created variation in habitat quality. We made no attempt to 
standardize relative quality from site to site (i.e., a “poor” plot at one site 
could conceivably be better than a “good” plot at another site). 

Within each plot, we defined eight points 250 m apart, usually in four 
rows and two columns oriented north to south, but we occasionally modified 
this arrangement to accommodate local geography (Figure 2). The distance 
between plots ranged from 250 m to 17 km. 

Songbird and Habitat Surveys

At each point, we followed a modified version of the bird-survey protocol 
of the Point Reyes Bird Observatory’s Shrub-steppe Bird Project (Point Reyes 

Figure 2. Example study site (Mountain Home-2) in southwest Idaho, showing three 
plots of varying habitat quality, each with eight survey points separated by 250 m in 
a four-by-two grid. 
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Bird Observatory 2001), counting all birds within 200 m for 5 minutes. Sur-
veys extended from 30 minutes before to 5 hours after local sunrise (Hanser 
and Knick 2011, Hanni et al. 2013). Over the four years of the study, we 
surveyed each point only once, between 28 April and 2 July. Within a year, 
we surveyed at lower elevations earlier in the season and progressed to higher 
elevations later in the season.

We approached each survey point quietly to minimize disturbance to birds 
and waited at least 2 minutes before beginning the count. If birds flushed from 
the area upon our arrival and did not return for the duration of the count, 
we did not include them in our results. Except for birds using the habitat in 
flight, such as a Horned lark (Eremophila alpestris) in display flight, we 
excluded birds flying over the plot. We estimated the distance to each bird 
by increments of 25 m out to 100 m or as between 100 and 200 m. We 
later truncated the data to 100 m. We did not count during heavy rains or 
when winds exceeded 20 km/hr.

We assessed habitat by the line-point-intercept method, selecting this 
technique because of its widespread use with rangeland and shrubland in 
southern Idaho (u.S. Department of the Interior 2000). The habitat surveys 
were typically completed within two days of the bird counts.

At each point, we established a 100-m vegetation transect from north to 
south, centering it at the point. Along each transect, we recorded vegeta-
tion every 2 m, for a total of 50 measurements per transect. Starting at 0 
m, we dropped a calibrated measuring rod vertically at arm’s length, then 
recorded each species of plant touching the rod by one, two, or three layers 
of vegetation. Thus a maximum of 150 vegetation “hits” was possible per 
transect. We recorded the maximum height (in cm), including the height of 
seed heads, of each plant touching the measuring rod. We also recorded 
the substrate at each point of vegetation sampling, including bare ground, 
rock, litter, or biological soil crust. 

Statistical Analyses

Data summary. For each bird-survey point we recorded or calculated 18 
habitat variables (Table 1). These included the mean heights of annual and 
perennial forbs, annual and perennial grasses, sagebrush, other shrubs, and 
total shrubs (sagebrush and others pooled), averaged from the 50 vegetation-
sampling points associated with that bird-count point. For an index of 
the variation in shrub heights (heterogeneity of height), we calculated the 
standard deviation of heights of sagebrush and of all shrubs combined for 
each point (McElhinny et al. 2005). To calculate the percent cover of each 
of these seven categories of vegetation, we divided the number of times 
each vegetation type was recorded for a point (number of “hits”) by the 
total number of hits possible for a point (150). We defined the combined 
categories of bare soil, rock, and biological soil crust as “bare ground,” and 
calculated its percent (of 50 possible) along each transect. With litter defined 
as any dead organic matter that covered the soil surface, we calculated its 
percent in similar fashion. 

We quantified the habitat at the scale of the plot by calculating the mean 
elevation within 1 km of the center of each plot and the proportion of this 
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circle in each of the primary habitats defined in the 2005 Shrubmap dataset 
(Hanser et al. 2005, Hanser and Knick 2011). We combined related catego-
ries to create three plot-scale habitat variables: mean elevation, proportion 
of circle with shrubs as primary habitat, and the proportion of circle with 
grassland as primary habitat (Table 2).

We defined each species of bird as present if we detected it within 100 m 
of a point. For analysis, we selected 12 species more or less associated with 
sagebrush steppe (Table 3). To aid comparison of the results, we grouped 
species by the categories of habitat use suggested by Baker et al. (1976) and 
Paige and Ritter (1999; Table 3).

Habitat-quality designations. For each of the 12 species, to assess the 
differences in its occurrence by the three subjective levels of habitat quality 
used to define the plots within the sites, we evaluated its mean probability 
of plot occupancy (Ψ) for each of the three levels while holding all habitat 
variables at their mean values from all plots within each level. To aid in 
interpretation, we generated and report 95% confidence intervals on Ψ, 
considering a difference to be significant if the 95% confidence interval 
of the estimate for one level did not overlap the estimate of another level.

Table 1 quantification of Habitat at 2481 Points Surveyed for Songbird–Habitat 
Relationships in Shrub-Steppe of Southern and Central Idaho, April–July, 2002–
2006, by Three Subjective Rankings of Habitat quality 

All points pooled By category of habitat quality

Habitat variablea Mean ± SE Range Good Moderate Poor

Cover of annual  
forbs (%)

2.0 ± 0.1 0.0–26.7  2.1 ± 0.1 1.8 ± 0.1 2.1 ± 0.1

Mean height of annual forbs (cm) 10.2 ± 0.3 2.5–128.3 10.4 ± 0.5 10.3 ± 0.4 9.9 ± 0.4
Cover of perennial forbs (%) 3.0 ± 0.1 0.0–22.0 3.2 ± 0.1 3.0 ± 0.1 2.7 ± 0.1
Mean height of perennial  

forbs (cm)
13.8 ± 0.2 2.5–63.5 14.3 ± 0.4 13.8 ± 0.3 13.2 ± 0.4

Cover of annual grass (%) 3.2 ± 0.1 0.0–32.7 3.2 ± 0.2 3.0 ± 0.2 3.3 ± 0.2
Mean height of annual grass (cm) 13.9 ± 0.2 2.5–76.2 14.4 ± 0.4 13.4 ± 0.3 13.9 ± 0.3
Cover of perennial grass (%) 10.0 ± 0.1 0.0–29.3 9.9 ± 0.2 9.8 ± 0.2 10.3 ± 0.2
Mean height of perennial  

grass (cm)
19.4 ± 0.2 2.5–71.8 19.0 ± 0.4 18.8 ± 0.3 20.5 ± 0.4

Cover of sagebrush (%) 6.3 ± 0.1 0.0–22.0 8.3 ± 0.1 6.6 ± 0.2 4.0 ± 0.1
Mean height of sagebrush (cm) 59.0 ± 0.5 5.1–205.7 64.7 ± 0.8 58.1 ± 0.8 53.2 ± 0.9
SD of sagebrush height (cm) 20.6 ± 0.3 0.0–118.1 23.5 ± 0.4 21.1 ± 0.4 16.3 ± 0.5
Cover of shrubs other than 

sagebrush (%)
2.2 ± 0.1 0.0–25.3 2.4 ± 0.1 2.2 ± 0.1 2.1 ± 0.1

Mean height of shrubs other than 
sagebrush (cm)

46.9 ± 0.9 2.5–564.5 50.8 ± 1.2 45.2 ± 1.5 44.5 ± 1.7

Cover of all shrubs pooled (%) 8.5 ± 0.1 0.0–34.7 10.6 ± 0.2 8.9 ± 0.2  6.1 ± 0.2
Mean height of all shrubs  

pooled (cm)
55.5 ± 0.5 2.5–355.6  61.4 ± 0.7 54.9 ± 0.7 49.5 ± 1.0

SD of height of all shrubs (cm) 22.9 ± 0.4 0.0–335.6 25.3 ± 0.5 23.1 ± 0.5 20.1 ± 0.8
Cover of bare ground (%) 33.5 ± 0.3 0.0–86.0 32.2 ± 0.6 34.0 ± 0.5 34.2 ± 0.6
Cover of litter (%) 11.5 ± 0.2 0.0–78.0 11.8 ± 0.4 11.2 ± 0.4 11.4 ± 0.4

aSummary statistics for height variables based only on points where percent cover for that variable was 
greater than zero.
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Bird–habitat relationships. To assess birds’ habitat relationships, we 
used hierarchical multi-scale occupancy modeling for each of the 12 species 
(Table 3; Nichols et al. 2008, Pavlacky et al. 2012). This approach allows 
for “the simultaneous use of presence–absence data at two spatial scales, 
accounts for non-independence of detections between scales, addresses the 
closure assumption for spatially replicated survey stations, and estimates oc-
cupancy at both small and large scales” (Pavlacky et al. 2012). The models 
may include separate or repeated covariates for the probability of detection 
at a point, given that the point is occupied (p), the probability of the point 
being occupied, given that the plot is occupied (Θ), and the probability that 
the plot is occupied (Ψ; Pavlacky et al. 2012). 

We did not consistently record observations by interval within each 5-min-
ute count, nor did we repeat samples. Therefore, we are unable to evaluate 
covariates for, or calculate, the probability of a species’ being detected. At 
the point scale, we centered each of the 18 habitat variables, by subtracting 
the mean of the values from each value (i.e., shifting the range of values so 
the mean is centered on zero). We then scaled the habitat variables by divid-
ing the centered values by the standard deviation. We used the centered and 
scaled results to generate principal components and used varimax rotation 
to improve interpretability (McCune and Grace 2002). We chose relevant 
components on the basis of eigenvalues (>1) and scree plot “elbow-test” 
examination (Abdi and Williams 2010). 

Next, we devised a set of candidate models that might describe our data, 
based in part on the top five principal components calculated from the 18 
point-scale habitat variables influencing the probability of a species being 
present at a point, given the plot is occupied (Θ, Table 4), as well as the 
squares of these values. Also contributing to the set were the three plot-scale 
variables (measured within the 1-km radius) influencing the probability of 
the plot being occupied (Ψ; Table 2), as well as the squares of these values. 
The set of models did not contain any covariates for the probability of detec-
tion (p). We ranked the full set of models by Akaike’s information criterion 
adjusted for small sample sizes (AICc; Burnham and Anderson 2002). We 
report all models falling within two AICc units of the top model (supplemental 
tables S1–S12 at www.westernfieldornithologists.org/48-1_tables.pdf) but 
used only the top-ranked model for evaluating an effect (Arnold 2010). We 
generated predicted effect sizes for each variable in the top model for each 
species of bird by ranging the variable of interest across its sampled range 
while holding all other variables at their mean values from all plots.

Table 2 quantification of Habitat within a 1-km Radius Centered in 312 Plots 
Surveyed for Songbird–Habitat Relationships in Shrub-Steppe of Southern and Cen-
tral Idaho, April–July, 2002–2006, by Three Subjective Rankings of Habitat quality 

All points pooled By category of habitat quality

Habitat variable Mean ± SE Range Good Moderate Poor

Mean elevation (m) 1551.6 ± 5.6 912.8–2323.2 1553.7 ± 2.7 1553.2 ± 2.7 1546.5 ± 2.7
Proportion shrubsa 0.75 ± 0.02 0.00–1.00  0.82 ± 0.02 0.78 ± 0.03 0.72 ± 0.03
Proportion grasslanda 0.11 ± 0.01 0.00–0.97 0.06 ± 0.01 0.12 ± 0.02 0.16 ± 0.03

avalues derived from Shrubmap (Hanser et al. 2005).
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For the core statistical analyses we used the programs R and Mark (White 
and Burnham 1999, R Development Core Team 2013). We used Mark for 
the multi-scale occupancy modeling and R for data structuring, descriptive 
statistics, principal component analysis, graphing, and interfacing with 
Mark (R package “RMark” for the latter; laake 2014). We report means ± 
standard errors in the results.

RESulTS

Including all detections, we counted a total of 18,366 birds of 95 species 
at 2481 points within the 104 study sites. The ten most abundant species 
were the Brewer’s Sparrow (n = 4414), Horned lark (n = 3845), Western 
Meadowlark (n = 3259), vesper Sparrow (n = 1596), Sage Thrasher (n = 
1377), Sagebrush Sparrow (n = 657), lark Sparrow (n = 422), Mourning 
Dove (Zenaida macroura; n = 267), Brown-headed Cowbird (Molothrus 
ater; n = 207), and Grasshopper Sparrow (n = 174). 

Habitat-quality Designations

The qualitative habitat designations made by field biologists were generally 
supported by our formal vegetative measurements (Tables 1, 2). Our results 

Table 3 Habitat Guilds and Number of Points of Detection of Principal 
Songbirds Surveyed for Habitat Relationships in Shrub-Steppe of Southern 
and Central Idaho, April–July, 2002–2006

Species Code Habitat guilda
Number of points 

of detectionb

Sage Thrasher (Oreoscoptes 
montanus) SATH Sagebrush obligate 607

Brewer’s Sparrow (Spizella breweri) BRSP Sagebrush obligate 1592
Sagebrush Sparrow (Artemisiospiza 

nevadensis) SAGS Sagebrush obligate 347
vesper Sparrow (Pooecetes 

gramineus) vESP Sagebrush near obligate 794
Gray Flycatcher (Empidonax 

wrightii) GRFl Sagebrush–woodland 95
Green-tailed Towhee (Pipilo 

chlorurus) GTTO Sagebrush–woodland 80
loggerhead Shrike (Lanius 

ludovicianus) lOSH Shrubland 55
lark Sparrow (Chondestes 

grammacus) lASP Habitat generalist 231
Horned lark (Eremophila alpestris) HOlA Open/disturbed habitat 1174
Savannah Sparrow (Passerculus 

sandwichensis) SAvS Open/disturbed habitat 26
Western Meadowlark (Sturnella 

neglecta) WEME Open/disturbed habitat 1165
Grasshopper Sparrow 

(Ammodramus savannarum) GRSP Grassland 128

aAs defined by Baker et al. (1976) and Paige and Ritter (1999).
bOf 2481 points total.
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confirm that the observers evaluating habitat quality used as criteria percent 
sagebrush cover, sagebrush height, heterogeneity of sagebrush height, and 
height and heterogeneity of total shrubs at the point scale (Table 1), as well 
as proportion of shrubs and grassland at the plot scale (Table 2). In all other 
habitat variables the three levels of quality overlapped considerably (Tables 
1, 2). In evaluating the subjective designations of habitat quality, we found 
the good and poor plots as defined by use by sage-grouse differed in rates of 
occupancy by the 12 species we assessed. For example, the 95% confidence 
intervals of estimated occupancy of the good and poor plots did not overlap 
for six of the 12 species, including all three sagebrush obligates (Figure 3). 
In four cases the probability of occupancy of plots rated good and moderate 
differed by the criterion of 95% confidence intervals—the Sagebrush Spar-
row, loggerhead Shrike, Horned lark, and Grasshopper Sparrow (Figure 3). 

Table 4 Principal Component loadingsa of 18 Habitat variables Mea-
sured at 2481 Points within 312 Plots at 104 Sites Surveyed for Habitat 
Relationships in Shrub-Steppe of Southern and Central Idaho, April–July, 
2002–2006

Principal component axisb

Habitat variable 1c 2d 3e 4f 5g

Cover of annual forbs 11 50 14 –15 1
Mean height of annual forbs –6 59 13 5 13
Cover of annual grass 10 77 –23 –10 –17
Mean height of annual grass 9 73 1 –3 8
Cover of perennial forbs 0 1 71 18 2
Mean height of perennial forbs 5 23 57 12 20
Cover of perennial grass 13 –19 77 –22 2
Mean height of perennial grass –9 18 33 –12 41
Cover of sagebrush 15 –16 3 89 –15
Mean height of sagebrush 72 15 7 35 –11
SD of height of sagebrush 64 8 3 46 –15
Cover of shrubs other than sagebrush 10 5 2 15 87
Mean height of shrubs other than sagebrush 59 –2 4 –19 57
Cover of all shrubs pooled 19 –10 4 86 40
Mean height of all shrubs pooled 89 11 9 7 5
SD of height of all shrubs pooled 85 2 4 –2 19
Cover of bare ground –14 –49 –58 –6 –19
Cover of litter –2 –1 –36 4 26
Cumulative % of variance explained 24 33 60 70 79
Eigenvalue 3.79 2.46 1.89 1.48 1.38

aAfter centering, scaling and varimax rotation, multiplied by 100 and rounded to nearest integer. 
bShading highlights strong positive associations (absolute value of loading ≥ 0.5).
cRepresents a gradient of increasing height of shrubs (all species pooled) and increasing variability 
in this height.

dRepresents a gradient of increasing height and cover of invasive annual grasses. 
eRepresents a gradient of increasing cover of perennial grasses and forbs (of which >90% were 
native species) and decreasing bare ground.

fRepresents a gradient of increasing cover of sagebrush and all shrubs pooled.
gRepresents a gradient of increasing cover of shrubs other than sagebrush. 
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Bird–Habitat Relationships

The number of models within two AICc units of the top model ranged from 
two for the Green-tailed Towhee to 13 for the lark Sparrow (supplemental 
tables S1–S12 at www.westernfieldornithologists.org/48-1_tables.pdf). The 
Western Meadowlark was the only species for which the set of such models 
included all five principal components influencing the probability of presence 
at a point, given the plot is occupied (Θ; supplemental tables S1–S12). For 
no species, however, did the top model include all five principal components 

G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P
G
M
P

Sage Thrasher

Brewer's Sparrow

Sagebrush Sparrow

Vesper Sparrow

Gray Flycatcher

Green−tailed Towhee

Loggerhead shrike

Lark Sparrow

Horned Lark

Savannah Sparrow

Western Meadowlark

Grasshopper Sparrow

0.0 0.3 0.6 0.9
p(Plot Occupied)( ψ )

Sp
ec

ie
s 

/ P
lo

t Q
ua

lit
y

Figure 3. Probability of plot occupancy (Ψ) by species and by subjective ranking of the 
plot’s quality (G, good; M, moderate; P, poor), shown with 95% confidence intervals. 
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(Table 5). For all species, all three plot-scale habitat variables influencing the 
probability of plot occupancy (Ψ) appeared in the set of models within two 
AICc units of the top model, but all three appeared in the top model for only 
the Sagebrush Sparrow and Horned lark (Table 5).

Principal component 1, primarily representing increased shrub height 
(both sagebrush and other shrubs) and increased variability in shrub height 
(Table 4), was the principal component appearing in the greatest number 
of top models (nine; Table 5). Its direction of influence was mixed, with 
some species such as the Brewer’s Sparrow and Gray Flycatcher preferring 
intermediate values (Table 5; Figure 4A). At least the Savannah Sparrow 
(Passerculus sandwichensis), however, appeared to be negatively associated 
with intermediate values (Figure 4B). Principal component 2, representing 
increased cover and height of invasive annual grasses (over 95% cheatgrass, 
Bromus tectorum, in our area) and of annual forbs (Table 4), appeared in 
the top model for four species (Table 5). The influence was negative for the 
Gray Flycatcher, Sage Thrasher, and Sagebrush Sparrow, positive for the 
Western Meadowlark (Figures 5A and 5B). Principal component 3, primarily 
representing increased cover of perennial grasses and forbs (over 90% of 
which were native species) and decreased bare ground (Table 4), appeared 
in the top model for seven species (Table 5). The direction of influence was 
mixed, but notably negative for the Sagebrush Sparrow and loggerhead 
Shrike (Figures 6A and 6B).

Principal component 4, primarily representing increased cover of sage-
brush and total shrubs (Table 4), appeared in the top model for six species 
(Table 5). It had a strong positive relationship with all three sagebrush-obligate 
species (Figure 7A) and a negative relationship with species of open ground 
and grassland (Figure 7B). Principal component 5, representing increased 

Table 5 Directions of Effect of Parameters Appearing in the Top Model of 
Habitat use for 12 Species of Birds Evaluated in the Shrub-Steppe of Idahoa

Point scaleb Plot scale

Species 1 2 3 4 5 Elevation Shrubland Grassland

Sage Thrasher – + + +
Brewer’s Sparrow – + + + + +
Sagebrush Sparrow – – + + – – –
vesper Sparrow + + + –
Gray Flycatcher + – + +
Green-tailed Towhee + + +
loggerhead Shrike + – – – –
lark Sparrow + – – – –
Horned lark – + – – + +
Savannah Sparrow – + – + –
Western Meadowlark + + – – – +
Grasshopper Sparrow – – – –

aSee supplemental tables S1–S12 at www.westernfieldornithologists.org/48-1_tables.pdf for 
selection of models by Akaike’s information criterion.

bThe five parameters are loadings resulting from principal component analysis of the 18 habitat 
variables; see Table 4 for definitions.
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cover of shrubs other than sagebrush (Table 4), appeared in seven top models 
(Table 5). It had a positive effect on the sagebrush-obligate and near-obligate 
species (Figure 8A) and a negative or intermediate association with all oth-
ers (Figure 8B).

Figure 4. Probability of point occupancy given that the plot is occupied (Θ), generated 
from the top model for each species (see Table 3 for 4-letter alphabetic codes) across 
the range of values for principal component 1, representing a gradient of increasing 
height of shrubs (sagebrush and other species pooled) and increasing variability in 
this height. (A) Brewer’s Sparrow, Gray Flycatcher, and Green-tailed Towhee, species 
more closely associated with sagebrush; (B) loggerhead Shrike, lark Sparrow, 
Horned lark, Savannah Sparrow, Western Meadowlark, and Grasshopper Sparrow, 
not closely associated with sagebrush.
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Figure 5. Probability of point occupancy given that the plot is occupied (Θ), generated 
from the top model for each species (see Table 3 for 4-letter alphabetic codes) across 
the range of values for principal component 2, representing a gradient of increasing 
cover and height of annual grass (generally invasive). (A) The sagebrush-associated 
Sage Thrasher, Sagebrush Sparrow, and Gray Flycatcher; (B) the grassland-associated 
Western Meadowlark.
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Of the variables influencing the probability of occupancy at the plot scale 
(Ψ), mean elevation appeared in the top model for all species except the 
Savannah Sparrow (Table 5). For most species the association with eleva-
tion was nonlinear, the rate of occupancy peaking at intermediate eleva-
tions (Figures 9A and 9B). The proportion of the circle of radius 1 km with 
shrubs as the primary habitat appeared in the set of high-ranked models 

Figure 6. Probability of point occupancy given that the plot is occupied (Θ), generated 
from the top model for each species (see Table 3 for 4-letter alphabetic codes) 
across the range of values for principal component 3, representing a gradient of 
increasing cover of perennial grass and forbs (consisting of over 90% native species). 
(A) The sagebrush-obligate Brewer’s and Sagebrush Sparrows and “near-obligate” 
vesper Sparrow; (B) loggerhead Shrike, Horned lark, Western Meadowlark, and 
Grasshopper Sparrow, species of more open habitats.
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Figure 7. Probability of point occupancy given that the plot is occupied (Θ), generated 
from the top model for each species (see Table 3 for 4-letter alphabetic codes) across 
the range of values for principal component 4, representing a gradient of increasing 
cover of both sagebrush and all shrubs combined. (A) The sagebrush-obligate Sage 
Thrasher, Brewer’s Sparrow, and Sagebrush Sparrow; (B) Horned lark, Western 
Meadowlark, and Grasshopper Sparrow, species of more open habitats.
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for all species except the vesper Sparrow and Western Meadowlark (Table 
5). The proportion of shrubs had a positive influence on the probability 
of plot occupancy (Ψ) for all remaining sagebrush-obligate and sagebrush-
woodland species, as well as the Horned lark (Figures 10A and 10B). The 

Figure 8. Probability of point occupancy given that the plot is occupied (Θ), generated 
from the top model for each species (see Table 3 for 4-letter alphabetic codes) across 
the range of values for principal component 5, representing a gradient of increasing 
cover of shrubs other than sagebrush. (A) The sagebrush-obligate Brewer’s and 
Sagebrush Sparrows and “near-obligate” vesper Sparrow; (B) loggerhead Shrike, 
lark Sparrow, Savannah Sparrow, and Western Meadowlark, species of more open 
habitats.
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Figure 9. Probability of plot occupancy (Ψ), generated from the top model for each 
species (see Table 3 for 4-letter alphabetic codes) across the range of values for mean 
elevation of the plot. (A) The sagebrush-obligate Sage Thrasher, Brewer’s Sparrow, 
and Sagebrush Sparrow, “near-obligate” vesper Sparrow, and sagebrush–woodland 
Gray Flycatcher and Green-tailed Towhee; (B) loggerhead Shrike, lark Sparrow, 
Horned lark, Western Meadowlark, and Grasshopper Sparrow, species of more 
open habitats.
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proportion of the circle with grassland as the primary habitat appeared in 
the top model for five species (Table 5). Its influence on occupancy by the 
Sagebrush Sparrow, vesper Sparrow, and Savannah Sparrow was negative 
(Figures 11A and 11B).

Figure 10. Probability of plot occupancy (Ψ), generated from the top model for each 
species (see Table 3 for 4-letter alphabetic codes) across the range of values for the 
proportion of a 1-km circle centered in the plot of which shrubs are the primary habitat. 
(A) The sagebrush-obligate Sage Thrasher, Brewer’s Sparrow, and Sagebrush Sparrow 
and shrub-associated Gray Flycatcher and Green-tailed Towhee; (B) loggerhead 
Shrike, lark Sparrow, Horned lark, Savannah Sparrow, and Grasshopper Sparrow, 
species of more open habitats.
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Figure 11. Probability of plot occupancy (Ψ), generated from the top model for each 
species (see Table 3 for 4-letter alphabetic codes) across the range of values for the 
proportion of a 1-km circle centered in the plot of which grassland is the primary 
habitat. (A) The sagebrush-obligate Sagebrush Sparrow and “near-obligate” vesper 
Sparrow; (B) Horned lark, Savannah Sparrow, and Western Meadowlark, typical 
of grassland.
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DISCuSSION

Our study of songbirds of sagebrush steppe differed from other studies in 
applying a consistent method across a larger area. Furthermore, our survey 
protocol helped ensure that we sampled a wide range of habitat quality within 
similar ecological sites, decreasing the confounding effects of differences at 
broader scales across our study area. 

This study provided an independent evaluation of our subjective rating of 
local habitat quality. The three plots within each site were chosen subjectively 
by the degree to which native shrub habitat appeared to be intact. For the 
three sagebrush-obligate birds, occupancy rates of good and poor plots dif-
fered, but only for the Sagebrush Sparrow was the difference between good 
and moderate plots significant. vander Haegen et al. (2000) also evaluated 
the same species against a more formal quantified index of habitat quality, 
also with three levels. Our failure to find much difference in songbird oc-
cupancy between plots rated good and moderate could be the result of a 
lack of calibration among the various biologists we asked to choose our plot 
locations, or it could point to the birds’ lack of sensitivity to slight degradations 
of habitat, at least until some threshold is reached. Our finding a difference 
between plots rated good and moderate for the Sagebrush Sparrow reflects 
its high sensitivity to sagebrush cover (Wiens and Rotenberry 1981). vander 
Haegen et al. (2000), however, did not corroborate this difference. 

Two species, the Horned lark and Grasshopper Sparrow, were more 
likely in plots designated as “poor,” so a diversity in habitat quality (as de-
fined by shrubs) within an ecological site may be leading to greater species 
diversity on a broad scale. However, any “advantage” of degradation of 
sagebrush steppe may be more than offset by the steep downward trends 
of the sagebrush-obligate species and the threat to this ecosystem in North 
America. 

We found a high degree of similarity in habitat use of the sagebrush-
obligate species, but also some differences. The probability of a plot being 
occupied by the Sage Thrasher and Brewer’s Sparrow was generally consis-
tent: tending to be higher at higher elevations, with more shrub cover at the 
plot scale, and more sagebrush and more total shrubs at the point scale. The 
two differed in the Sage Thrasher dropping off at the highest elevation and 
reacting more negatively to invasive annual grasses at the point scale. Yet 
the proportion of grassland at the plot scale did not appear in the models 
for these two species. Similarly, Knick and Rotenberry (1995) found these 
two species’ probability of occurrence to increase with shrub cover but was 
not significantly associated with increased grass cover. Furthermore, Hanser 
and Knick (2011) reported a positive association with shrub cover stronger 
than the negative influence of grass. 

The Sagebrush Sparrow differed from the other two sagebrush obligates 
by its higher probability of occupancy at lower elevations and more negative 
association with grassland at the plot scale. Additionally, the proportion of 
shrubland at the plot scale generally had a negative association with Sage-
brush Sparrow occupancy. This negative association at the plot scale was 
offset by a very strong positive association at the point scale with shrubs, both 
sagebrush and other species, suggesting that the Sagebrush Sparrow prefers 

SAGEBRuSH-STEPPE SONGBIRDS IN THE INTERMOuNTAIN WEST



51

a landscape more heterogeneous than does the Sage Thrasher or Brewer’s 
Sparrow. Although their breeding ranges overlap spatially, the Sagebrush 
Sparrow breeds earlier than the Brewer’s Sparrow. So elevation could be 
a factor more important to the Sagebrush Sparrow, or it may breed earlier 
because it occurs at lower elevations (Martin and Carlson 1998, Rotenberry 
et al. 1999). Within our study area, the various subspecies of sagebrush are 
often segregated by elevation (Meinke et al. 2009). If some species of birds 
favor certain subspecies of sagebrush, this segregation by elevation could 
explain some differences between the birds’ responses. 

At the point scale, all three sagebrush-obligate species were, as expected, 
positively associated with greater cover of sagebrush and two were associated 
with greater cover of total shrubs. The Brewer’s Sparrow appeared in areas 
with shorter shrubs and less heterogeneity. The near-obligate vesper Spar-
row and sagebrush–woodland species were more diverse in their responses 
but were generally associated with characteristics of shrubs. For example, 
the vesper Sparrow was associated with overall shrub cover instead of cover 
or height of sagebrush alone, and the Green-tailed Towhee responded most 
positively to shrub height but not to type of shrub. As expected, most spe-
cies generally regarded as preferring open habitat responded negatively to 
characteristics of shrub cover at both the point and plot scales, although 
some, such as the loggerhead Shrike, responded to positively to sparser 
shrub cover at the plot scale but to greater shrub height at the point scale.

At the plot scale we analyzed the effect of the proportion of area with 
grassland as the primary habitat. At the point scale we measured the effect 
of the presence of grass, regardless of whether the habitat was categorized 
as grassland or shrubland. At the point scale, both the Sage Thrasher and 
Sagebrush Sparrow responded negatively to increased cover of invasive 
annual grass. Management of cheatgrass may therefore be critical to con-
servation of these species. Both species feed on the ground, which may 
be easier in areas of bare ground or native bunchgrass areas than in areas 
covered in invasive annual grass (Martin and Carlson 1998, Reynolds et al. 
1999). Furthermore, the Sagebrush Sparrow often nests low in shrubs, in 
native bunchgrasses, or even on the ground, all of which could be hampered 
by invasive annual grasses (Martin and Carlson 1998). Our models predict 
that the probability of a point being occupied by the Sagebrush Sparrow 
decreases as ground cover (invasive and native grasses and forbs) increases, 
supporting evidence for that species’ association with bare ground. Thus 
some management intended to increase ground cover for sage-grouse may 
disfavor the Sagebrush Sparrow, as found also by Hanser and Knick (2011). 
By contrast, we found no response by the Brewer’s Sparrow to coverage 
of annual grasses, suggesting that it may be able to tolerate invasive grasses 
as long as sagebrush remains. 

The vesper Sparrow showed no response to variation in shrub charac-
teristics at the plot scale, and no response to variation in sagebrush cover 
at the point scale, but it was positively associated with increased cover of 
shrubs other than sagebrush at the point scale. Furthermore, it showed no 
response to invasive annual grasses but a strong positive affinity for peren-
nial grasses and forbs (over 90% native). These attributes are all consistent 
with other studies finding the vesper Sparrow correlated with a sparse cover 
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of shrubs of low to moderate height (Jones and Cornely 2002, Hanser 
and Knick 2011). Although the vesper Sparrow has been classified as a 
“near-obligate” of sagebrush (Baker et al. 1976), our results do not support 
this close association, aligning more generally with sparse shrub cover, as 
expressed by Jones and Cornely (2002).

Among the mix of generalist and grassland species, correlations were, as 
expected, broad and inconsistent. Generally, the Horned lark and Grasshop-
per Sparrow responded negatively to most attributes of shrubs at the point 
scale and positively to attributes of native ground cover. The Horned lark 
was associated with higher proportions of shrub habitat at the plot scale, 
suggesting it may prefer habitat with widely dispersed shrubs and native 
ground cover. The other generalist species tended to respond positively to 
at least one attribute of shrubs.

A few limitations of our study design could have biased the results. The 
most significant was not integrating imperfect detection into the analysis. 
Accounting for imperfect detection has become the norm for these types of 
surveys, but was less prevalent at the time of our field work from 2002 to 
2006. Nevertheless, many of our results agree with those of other studies. 
Two other aspects of the study could have affected the results: the surveys’ 
broad range of dates (28 April–2 July) and broad range of times of day over 
which the surveys took place (within 5 hours of local sunrise). We expect 
that the probability of detection varied over these ranges, possibly biasing 
our results. However, other studies spanning such a range of geographies 
and elevational differences, such as Hanser and Knick (2011), have used 
similar spreads. 

Management Implications

Sagebrush-steppe communities within the northern Great Basin and 
Intermountain West are projected to continue to lose ground as a result 
of climate change, altered fire regimes, spread of invasive species, and 
changes in human land use (Bradley 2010). In the nine years since the 
conclusion of this study, 28% of our plots have burned, and 18% of those 
have burned twice (Bureau of land Management and Miller unpubl. data). 
This rate of fire far exceeds the past frequency for sagebrush, estimated at 
one fire every 137–342 years by Bukowski and Baker (2012). Our results 
suggest that further declines of sagebrush could result in further declines 
of sagebrush-obligate species but also that invasion of cheatgrass, even 
without reduction of sagebrush, can have a negative effect, as illustrated by 
the negative association of the Sage Thrasher and Sagebrush Sparrow with 
invasive annual grasses. We did not evaluate the effects of fragmentation of 
stands of sagebrush on the presence of these species, although a negative 
response to increased fragmentation has been demonstrated by Knick and 
Rotenberry (1995) and vander Haegen et al. (2000). 

While each of the three subjective habitat designations we evaluated was 
different from the perspective of composition, they did not represent dif-
ferent usage by two of three sagebrush-obligate birds. Only the Sagebrush 
Sparrow was encountered at a significantly different frequency in each of 
the three categories. This suggests that that managers should consider more 
careful designations, or simplify to two categories (poor and good).
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In conclusion, the sagebrush-obligate birds we evaluated were associated 
most closely with native stands of sagebrush and a mix of native ground cover 
and bare ground. Our broad geographic scope and deliberate selection of 
plots rated at different levels of quality have largely confirmed results of other 
studies (Wiens and Rotenberry 1981, Knick and Rotenberry 1995, vander 
Haegen et al. 2000, Hanser and Knick 2011). Our analyses further highlight 
the niche separation and special requirements of three sagebrush-obligate 
species, such as the Sagebrush Sparrow’s tending to occur at elevations 
lower than the Sage Thrasher and Brewer’s Sparrow. 
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NOTES

PIED-BILLED GREBE PREDATION  
ON A COMMON YELLOWTHROAT
SuSANNE SCHOlz, P.O. Box 2037, Clearlake, California 95422; susanne.scholz@
att.net

FlOYD E. HAYES, Department of Biology, Pacific union College, 1 Angwin Ave., 
Angwin, California 94508; floyd_hayes@yahoo.com

The Pied-billed Grebe (Podilymbus podiceps) is an opportunistic forager preying on 
a wide variety of aquatic organisms, including annelids, crustaceans, insects, mollusks, 
fishes, amphibians, and a snake (e.g., Wetmore 1924, Muller and Storer 1999, Storer 
2000, Fjeldså 2004). In addition to live prey, it ingests copious quantities of its own 
feathers (Wetmore 1924). In this note we report the first observation of a Pied-billed 
Grebe preying upon a bird.

In the early afternoon of 21 January 2016, Scholz observed a small, plain, 
yellowish-green songbird along a channel at lakeside County Park, beside Clear lake 
in lake County, California. The margins of the channel were vegetated with trees and 
shrubs, and the songbird was foraging in foliage overhanging the water, within 10 cm 
of the water’s surface. After reviewing her bird guide for a few seconds to identify the 
songbird, a female Common Yellowthroat (Geothlypis trichas), Scholz looked back 
and saw the yellowthroat in the bill of a Pied-billed Grebe. The yellowthroat’s head 
extended out one side of the grebe’s bill and the tail and legs out the other side. The 
grebe maneuvered the yellowthroat so that its head and bill were down the grebe’s 
gullet and it continued to work the yellowthroat down until just the legs and feet were 
visible, wobbling in the air as if it was still struggling to escape, and then the whole 
bird was swallowed.

Storer (2000) reviewed the diet of all species of grebes and reported only one feed-
ing on a bird, based on a report by Reed (1925) of the wing of an unidentified coot 
(Fulica sp.) chick found in the stomach of a Great Grebe (Podiceps major) collected 
in Chile. Although the Pied-billed Grebe is much smaller than the Great Grebe, it has 
a relatively stout bill powered by strong jaw muscles (zusi and Storer 1969), enabling 
it to crush hard-bodied crustaceans, especially crayfish, and to break the thorny 
spines of catfishes (Wetmore 1924, Forbes 1989, Muller and Storer 1999). Some 
individuals have died, however, from ingesting large prey before subduing it adequately 
(Behrstock 1981). The Pied-billed Grebe is also known to lunge after flying insects, 
catching them with its bill (Muller and Storer 1999), and is undoubtedly capable of 
lunging after small flying birds. Given its morphological adaptations for foraging on 
relatively large, armored crustaceans and catfishes, it may be more predisposed to 
prey upon birds than are other species of grebes. Because all grebes frequently ingest 
their own feathers, which are eventually ejected as pellets, presumably to protect 
the stomach from sharp fish bones, to clean the stomach of indigestible material, or 
to eliminate gastric parasites (Fjeldså 2004), preying upon a bird would provide an 
abundant source of feathers. Nevertheless, foraging on small birds by any species of 
grebe is probably a very rare, opportunistic event.
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BLACK-CHINNED HUMMINGBIRD CAPTURED  
IN WEB OF THE SPIDER NEPHILA CLAVIPES  
IN MEXICO
JOSé GIlBERTO TORRES-JIMéNEz, Tampadhum Asociación Civil para la Con-
servación de la vida Silvestre, Calle Prolongación Fuente de Cristal No. 225, Col. 
Tierra Blanca, San luis Potosí, 78149, México

R. CARlOS AlMAzáN-NúñEz, laboratorio Integral de Fauna Silvestre, Facultad 
de Ciencias químico-Biológicas, universidad Autónoma de Guerrero. Av. lázaro 
Cárdenas s/n, Ciudad universitaria, Chilpancingo, Guerrero, 39000, México; rcarlos.
almazan@gmail.com

ANTONIO ESTRADA-RAMÍREz, Escuela Superior de Ciencias Ambientales, uni-
versidad Autónoma de Guerrero, Campus llano largo, Carretera Cayaco–Puerto 
Márquez s/n, Acapulco, Guerrero, 39906, México

On 9 October 2011 at approximately 14:00 hours, we observed a female Black-
chinned Hummingbird (Archilochus alexandri) caught in the web of a Golden Silk 
Spider (Nephila clavipes), 2 km from the Media luna wellspring (21° 52′ 55″ N; 
100° 02′ 27″ W, elevation 1005 m) in a protected natural area in the Sierra Madre 
Oriental of San luis Potosí in central-eastern Mexico. The web was in a willow tree 
(Salix sp.) within secondary successional forest surrounded by farmland. The event 
was discovered opportunistically over five days of observing birds at the site.

We observed the hummingbird for approximately 40 minutes as it attempted to 
break free from the web. On one occasion the spider approached the hummingbird 
within approximately 30 cm but did not show interest in contact. Toward the end 
of our observation, the hummingbird showed signs of exhaustion and weakness 
and died in the web. We stayed 15 minutes after the hummingbird died but did not 
observe any behavior by the spider that would suggest it was attempting to consume 
or attack the hummingbird. 

This is the first record of a Black-chinned Hummingbird captured in the web of a 
Golden Silk Spider and only the second report of any hummingbird being caught in a 
web of this species in Mexico (Martínez-Sánchez et al. 2013). Since we observed no 
attempt at predation by the spider, we consider this capture to be accidental. This is 
consistent with most records of birds captured in Golden Silk Spider webs, including 
hummingbirds and some passerines (Teixeira et al. 1991, Duca and Modesto 2007, 
Sakai 2007, Martínez-Sánchez et al. 2013). Nevertheless, there are several cases of 
birds wrapped in silk (Brooks et al. 2008, Brooks 2012), including a documented 
attack on a Double-collared Seedeater (Sporophila caerulescens) by a Golden Silk 
Spider in Brazil (Teixeira et al. 1991). 

Because of the size and strength of its webs, capture of birds may be common 
in habitats the Golden Silk Spider occupies (Brooks 2012, Rodriguez et al. 2015). 
These spider webs may trap small hummingbirds such as the Black-chinned, but this 
type of accidental mortality is better documented for other small vertebrates such as 
amphibians and reptiles (Gallon 2000) and tarantulas of the family Theraphosidae 
(Teixeira et al. 1991).

Several hypotheses concerning the capture of birds in spider webs have emerged 
(Brooks 2012). For example, Graham (1997) suggested the unlikelihood of birds being 
preyed upon by spiders because of their size, but the possibility remains that other 
predators may remove birds from the webs. Even if birds are able to free themselves, 
they could remain susceptible to predation because of exhaustion. Sakai (2007) 
hypothesized that long-billed Hermits (Phaethornis longirostris) learn to avoid spider 
webs when flying through forests, but birds may not notice webs in unfamiliar territory. 
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At this site we observed additional hummingbird species, such as the Ruby-throated 
(Archilochus colubris), and there was an abundance of Golden Silk Spiders, so such 
captures may be more numerous than currently thought. The extent to which events 
of this nature occur remains unknown, but each observation adds to the understanding 
of interactions among spiders and hummingbirds.

We thank Paulina Solis for confirming the spider’s identification. Coro Arizmendi 
and luis Sánchez-González also confirmed the hummingbird’s identification. Wil-
liam Baltosser and Andrew B. Johnson made comments that improved the original 
manuscript. 
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Figure 1. Black-chinned Hummingbird trapped in a web of Nephila clavipes in 
central-eastern Mexico, 9 October 2011. The spider is visible in the background of 
the photograph.

Photo by José Gilberto Torres-Jiménez
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EXTREME HUMMINGBIRDS: THREE SPECIES 
NORTH OF THE 55TH PARALLEL
DOREEN CuBIE, 95 Coburn Drive West, Bluffton, South Carolina 29909; dore-
encubie@gmail.com

FRED BASSETT, 1520 Katrina Place, Montgomery, Alabama 36117

ABSTRACT: The occurrence and distribution of the Ruby-throated (Archilochus 
colubris), Calliope (Selasphorus calliope), and Rufous hummingbirds (S. rufus) in 
British Columbia and Alberta north of the 55th parallel and east of the Rocky Mountains 
are poorly known. In 2011, we banded Ruby-throated Hummingbirds as far north 
as North Star, Alberta (56° 52’ N), and as far west as Charlie lake, British Columbia 
(121° 00’ W). In both 2011 and 2014, we also banded Calliope Hummingbirds as 
far north as Charlie lake, documenting overlap of the ranges of the Ruby-throated 
and Calliope hummingbirds in northeastern British Columbia in 2011. We confirmed 
breeding of the Calliope but not of the Ruby-throated or Rufous hummingbirds.

The Ruby-throated Hummingbird (Archilochus colubris) has the most 
extensive range of any North American hummingbird. It breeds from central 
Florida north to the Canadian maritime provinces and west to approximately 
100° W in the united States and to approximately 114° W in central Alberta, 
Canada (Weidensaul et al. 2013). The Calliope Hummingbird (Selasphorus 
calliope) is a western species, nesting from California, Nevada, and utah 
north to central Alberta and British Columbia (Calder and Calder 1994). 
The summer range of the Rufous Hummingbird (Selasphorus rufus) extends 
coastally as far north as Alaska, and the species is a common breeder and 
migrant in the mountains of western Alberta (Healy and Calder 2006) as 
well as through much of British Columbia. The occurrence and distribution 
of these three hummingbirds in British Columbia north of the 55th parallel 
and east of the Rocky Mountains is poorly known (see Calder and Calder 
1994, Healy and Calder 2006, Siddle 2010, Weidensaul et al. 2013), and 
the northern limits of the Ruby-throated Hummingbird’s range in Alberta 
are not well documented (Weidensaul et al. 2013).

In this study, we investigated primarily the western and northern limits 
of the breeding range of the Ruby-throated Hummingbird, but also wanted 
to learn more about the distribution of the Calliope and Rufous. To do this, 
we banded hummingbirds in northeastern British Columbia at 14 locations 
in 2011 and at 11 locations in 2014, and in north-central Alberta at five 
locations in 2011.

METHODS

In British Columbia, all of our banding sites were east of the Rocky Moun-
tains, most in the Peace River lowlands. This region is part of the Alberta 
Plateau, where the flat to rolling landscape contains towns and agricultural 
lands, forests of Black Spruce (Picea mariana) and White Spruce (Picea 
glauca), and groves of Trembling Aspen (Populus tremuloides) (Siddle 
2010). Banding sites in Alberta were located primarily along the southern 
and eastern shore of lesser Slave lake; one site was situated near the Peace 
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River outside of the village of North Star. In this part of Alberta, small towns, 
villages, and farms are bordered by scattered patches of boreal forest.

We used round cage traps baited with sugar-water feeders, and we trapped 
only at homes where hummingbirds were known to be visiting such feeders. 
We visited each location once, with banding sessions lasting 1–2 hours. We 
found suitable sites by contacting local birders and biologists, as well as by 
distributing news releases on our hummingbird research to local newspapers. 
After capture, each hummingbird was identified to species, sexed, and aged 
according to Ortiz-Crespo (1972), Baltosser (1987), and Pyle (1997) and 
banded with a numbered aluminum band provided by the Canadian Bird 
Banding Office. 

In 2011, Cubie banded from 4 to 7 July and from 10 to 13 July at 14 
homes in or near the British Columbia communities of Tupper, Pouce 
Coupe, Dawson Creek, Progress, South Taylor, Fort St. John, Charlie 
lake, and Chetwynd (Figure 1). On 14, 16, 17, 23 and 24 July 2011, she 
also banded in Alberta in the towns of North Star, Slave lake, Kinuso, and 
Canyon Creek (Figure 1).

From 28 June to 1 July 2014, Bassett banded in British Columbia at 11 
homes. Six of the 2011 locations (in Tupper, Progress, South Taylor, Fort 
St. John, and Charlie lake) were visited again; five homes (in Progress, Fort 
St. John, Hudson’s Hope, and Chetwynd) were new (Figure 1). Three of 
these new locations were farther west than any of the 2011 sites.

Figure 1. Sites of hummingbird banding in Alberta and British Columbia (stars).
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RESulTS

Ruby-throated Hummingbird

In British Columbia in 2011, we banded 10 Ruby-throated Hummingbirds 
(3 adult males and 7 adult females) in or near Tupper (1 female), South 
Taylor (2 females at 1 location), Pouce Coupe (1 male), Dawson Creek (1 
male), Fort St. John (1 male and 1 female at 1 location), and Charlie lake 
(3 females at 2 locations). In 2014, no Ruby-throated Hummingbirds were 
banded or observed. In Alberta in 2011, we banded 10 individuals (6 adult 
males and 4 adult females), at North Star (1 female), Slave lake (4 males 
at 1 location), Kinuso (3 females at 1 location), and Canyon Creek (2 males 
at 2 locations).

Calliope Hummingbird

In 2011, we banded a total of 53 Calliope Hummingbirds (19 adult males, 
2 hatching-year males, and 32 adult females) in or near the British Columbia 
towns of Dawson Creek (1 female at 1 location), South Taylor (1 male and 
5 females at 3 locations), Charlie lake (5 females at 2 locations), Fort St. 
John (3 males and 3 females at 2 locations), Tupper (3 males and 4 females 
at 2 locations), Pouce Coupe (5 females at 1 location), Progress (13 males 
and 8 females at 2 locations), and Chetwynd (1 male and 1 female at 1 
location). The two hatching-year birds were banded in Progress. In Alberta 
in 2011, no Calliope Hummingbirds were observed at any of the locations.

In 2014, we banded 60 Calliope Hummingbirds (23 adult males and 37 
adult females) in or near the British Columbia towns of Tupper (2 females 
at 1 location), South Taylor (1 male and 2 females at 2 locations), Fort 
St. John (4 females at 2 locations), Charlie lake (5 females at 1 location), 
Progress (18 males and 17 females at 2 locations), and Chetwynd (4 males 
and 7 females at 2 locations). 

Rufous Hummingbird

In British Columbia, in 2011, we banded one adult female in South Tay-
lor; in 2014, one adult female in Tupper, two adult females near Hudson’s 
Hope, and 12 adult males near Chetwynd. At the Alberta banding sites in 
2011, no Rufous Hummingbirds were observed.

DISCuSSION

During July 2011, all Ruby-throated Hummingbirds we captured were 
in yards where Calliope Hummingbirds were also present, documenting 
a range overlap of these two species in northeastern British Columbia. 
More research is needed to determine if Ruby-throated Hummingbirds still 
persist in this area, after our failure to find any in 2014. Siddle (2010) and 
Phinney (2015) thought that the Ruby-throated might be outcompeted in 
northeastern British Columbia by the Calliope and Rufous hummingbirds, 
which appear to be expanding their ranges and numbers there. via www.
ebird.org, Peter Candido documented (with photos) at least one male and 
one female Ruby-throated on 24 June 2015 at one of our banding sites in 
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South Taylor, British Columbia.
It is not surprising that the Ruby-throated Hummingbird occurs in north-

eastern British Columbia, as the habitat is similar to that found farther east 
where the species is known to breed. Other eastern bird species also reach 
the western limits of their range in northeastern British Columbia, including 
the Rose-breasted Grosbeak (Pheucticus ludovicianus), Eastern Phoebe 
(Sayornis phoebe), Baltimore Oriole (Icterus galbula), and Blue Jay (Cya-
nocitta cristata) (Sibley 2014).

Two female Ruby-throated Hummingbirds banded in 2011 at Charlie 
lake, British Columbia (121° 00’ W), mark the farthest west this species 
has been banded (l. laurin, Canadian Bird Banding Office, in litt., 2016) 
and also the westernmost locality where multiple individuals of this species 
have been observed (see Toochin et al. 2014). However, Sturney (2007) 
and Toochin et al. (2014) reported occurrences of single birds even farther 
west in British Columbia, including the vancouver area. A female Ruby-
throated banded in 2011 near North Star, Alberta (56° 52’ N), represents 
the northernmost banding of this species (l. laurin, Canadian Bird Banding 
Office, in litt., 2016). We did not confirm breeding at either location. No 
immatures were seen.

Two female Calliope Hummingbirds captured at Charlie lake (at 56° 
20’ N) in 2011 and five females captured nearby (56° 17’ N) in 2014 are 
the northernmost banded of this species (l. laurin, Canadian Bird Banding 
Office, in litt., 2016). Two juvenile male Calliopes banded in Progress, British 
Columbia (55° 45’ N, 120° 44’ W), confirmed that species’ breeding at the 
northern limit of its range in 2011. Both immature birds were very young, 
showing extensive corrugations on their bills, and one showed a yellow gape 
(see Ortiz-Crespo 1972). In 2014, however, we recorded no immatures, 
possibly because our banding took place before any young fledged. 

We could not ascertain whether the Rufous Hummingbirds we encoun-
tered in northeastern British Columbia were local breeders, wanderers, 
or early migrants. No juveniles were documented and breeding was not 
confirmed.

Ruby-throated Hummingbirds dropped out as we moved to the west. In 
Progress, Hudson’s Hope, and Chetwynd, we encountered only Calliope and 
Rufous hummingbirds. Of the 14 hummingbirds banded at our westernmost 
location, along Highway 97 between Chetwynd and Prince George (55° 
36’ N, 121° 56’ W), 12 were Rufous and 2 were Calliope. Elevation and 
habitat likely play roles in the western limit of range of the Ruby-throated 
and also in the distribution of the Rufous and Calliope.

More research is needed to determine if Ruby-throated Hummingbirds re-
main and nest in northeastern British Columbia. Also, this species, as well as 
the Calliope Hummingbird, might range as far north as Fort Nelson, British 
Columbia, where the habitat is similar. In northern Alberta, Ruby-throated 
Hummingbirds might also occur well north of 56° N, although probably in 
very low numbers. The challenge in these remote areas is finding locations 
with sugar-water feeders, which concentrate the hummingbirds and make 
banding possible, thereby documenting not only occurrence but also an 
approximation of the number of birds.
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BOOK REVIEW
Waterfowl of North America, Europe & Asia: An Identification Guide, by 
Sébastien Reeber. 2015. Princeton university Press. 656 pages, 72 color plates, 
over 650 color photographs, 85 color distribution maps. Hardback, $45.00. ISBN 
978-0-691-16266-9.

Waterfowl have captured the hearts and minds of birders for generations. Their 
approachability and preference for open habitats lend themselves to careful study. While 
drakes in breeding plumage are among the most colorful, distinctive birds out there, 
waterfowl otherwise account for some of the more vexing identification problems facing 
birders. It has been 29 years since a major, up-to-date treatment of waterfowl identifica-
tion has been published. We’ve come a long way from Peter Scott’s A Coloured Key to 
the Wildfowl of the World (Wildfowl Trust), first published in 1957. Steve Madge and 
Hilary Burn’s Waterfowl: An Identification Guide to the Ducks, Geese and Swans of 
the World (Houghton Mifflin), published in 1988, is the last comprehensive treatment 
of holarctic waterfowl. Since then, much has been learned about the complexities of 
waterfowl molt, species limits, and the identification of hybrids. Most of this information 
has been published in various journal articles, regional guides, or texts dealing specifi-
cally with the topic of molt. So along has come Sébastien Reeber’s Waterfowl of North 
America, Europe & Asia. Originally published in 2015 as Canards, Cygnes et Oies 
d’Europe, d’Asie et d’Amerique du Nord in the author’s native French, the book has 
been translated and repurposed for a North American audience. While there is some 
Eurocentric feel to the text, this book is a tour de force and an essential reference for 
any serious student of waterfowl identification. It is not light reading, and might not 
be the best resource for someone just beginning to identify waterfowl. Making use of 
nearly 1400 references, it is dense and extremely well researched. The introductory 
material includes sections on taxonomy and systematics, avian topography, molts and 
plumages, aging and sexing, and hybridization. These are followed by 72 color plates 
featuring some 920 illustrations, along with 85 small color maps. The main section 
contains detailed species accounts, along with over 650 color photographs. 

Reeber has played it safe with respect to taxonomy. He has taken a conservative 
approach to the topic with respect to the number of species described, yet he points 
out each instance in which various taxonomic authorities are at odds, and makes a 
point of discussing each perspective in the relevant identification sections. As a result, 
regardless of the prevailing taxonomy of the moment, one can find information relevant 
to a particular taxon. The section on avian topography is very brief, touching on 
terminology relevant primarily to waterfowl (lamellae, grinning patch, speculum, neck 
grooves, etc.). That on molt and plumages, clearly laid out, adopts the Humphrey and 
Parkes terminology as modified by Peter Pyle, Steve Howell, and others. Once again, it 
is well referenced to the primary sources. The section on aging and sexing, while only 
six pages long, provides some excellent pointers. For sexing, criteria discussed include 
size and weight, posture and behavior, brood patches, and cloacae; for aging, bill shape 
and size, as well as differences in the remiges and rectrices, scapulars, upperwing 
coverts, flank feathers, and molt contrasts, most of which are illustrated with examples. 
Reeber’s treatment of hybridization, a considerable issue in waterfowl identification, is 
exhaustive to the point where one of the book’s two indexes is specifically for hybrids. 
Most hybrids are illustrated in the plates, and many are featured in photos as well. Many 
are relevant to western birders, such as the Snow × Ross’s Goose, American × Eurasian 
Wigeon, Cinnamon × Blue-winged Teal, and Barrow’s × Common Goldeneye, as well 
as dozens of other examples, with nearly 100 in total. The bulk of the book consists 
of the species accounts, which are detailed and comprehensive. Each begins with a 
section on taxonomy, followed by sections on identification, plumages, geographic 
variation, measurements, voice, molt, hybridization, habitat and life cycle, range and 
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population, captivity, and references. Each account concludes with a selection of color 
photographs illustrating specific identification points.

Though I admit my eyes glaze over at the mention of “white-cheeked geese,” 
Reeber’s treatment of the Cackling and Canada geese is thorough and detailed, in both 
its explanation of the history and uncertainty of the taxonomy, as well as many of the 
challenges facing birders attempting to identify individual birds. He follows the current 
taxonomic treatment comprising two species, the Cackling (with four subspecies) and 
the Canada (with seven subspecies), while mentioning that further studies might shake 
this arrangement up. The nagging dilemma of distinguishing subspecies parvipes of 
the Canada Goose from subspecies taverneri of the Cackling is well covered, with an 
abundance of caution in attempts to identify lone individuals to subspecies. 

Another topic vexing for western birders is that of the Bean Goose complex. Reeber 
provides a thorough historical perspective of the taxonomic treatment (fully cited) as well 
as a nice synopsis of our current understanding, suggesting that there are “undoubtedly 
four valid taxa” in the complex. Yet maintaining his conservatism, he groups all of 
them under one species, Anser fabalis, cautioning that there is some variation and that 
intermediates occur. But each of the four “valid taxa” is treated in detail, information 
useful for birders faced with the identification of a vagrant Bean Goose in western North 
America . Reeber also lays out some specific lines of research that would help to sort 
out the complex. This group is illustrated with three plates, including one concentrating 
on bill structure and coloration (and variation within each taxon) and one comparing 
flight patterns of the various gray to brown geese of the genus Anser. 

I was also quite impressed with Reeber’s treatment of the Brant complex. He lays out 
the taxonomic history in detail and points out the recently discovered nomenclatural 
dilemma with the name nigricans, typically applied to the Black Brant of the Pacific 
coast, but for which the type specimen appears to belong to the “Gray-bellied” Brant 
breeding locally in arctic Canada. Recognition of this situation would necessitate 
referring to the Black Brant as subspecies orientalis. The plates, text, and photos 
are of high quality and should form a solid basis for birders wanting to take Brant 
identification to the next level. The color plates illustrate detail and variation in neck 
patterning among the four subspecies close up. 

I was curious to read Reeber’s treatment of the Mexican Duck, currently considered 
subspecies diazi of the familiar green-headed Mallard. In keeping with a conservative 
approach, Reeber maintains it as a subspecies of the Mallard, though his taxonomic 
notes include references to other different approaches to classification, including treat-
ing the Mexican Duck as a subspecies of the Mottled Duck or treating both of these 
as subspecies of the American Black Duck. The identification of the Mexican Duck 
and hybrids/intergrades is discussed at length, with weight given to three sources, 
including J. P. Hubbard’s The Biological and Taxonomic Status of the Mexican Duck 
(New Mexico Department of Game and Fish, 1977); N. J. Scott and R. P. Reynold’s 
“Phenotypic variation of the Mexican Duck” (Condor 86:266–274, 1984); and T. 
leukering and S. G. Mlodinow’s “The Mexican Duck in Colorado: Identification and 
occurrence” (Colo. Birds 46:296–307, 2012). Reeber’s account surely must rank 
as the most detailed synthesis yet on this taxon. Plate 29 covers the green-headed 
Mallard, Mexican Duck, and the hybrids/intergrades well and in detail. In addition, 
there are two photos of diazi, one being of the Colorado bird discussed by leukering 
and Mlodinow, the other of a male and female in flight, taken in Tucson, Arizona. 

Another vexing identification problem facing birders in North America is distinguish-
ing female and young Blue-winged and Cinnamon teal. Reeber discusses this topic 
at length in his account of the Blue-winged Teal, though the selection of Cinnamon 
Teal images (6 in total, versus 11 of the Blue-winged Teal) for comparison is rather 
sparse. These photos accentuate the differences rather than focus on the most similar 
individuals. Thankfully, plate 34 effectively illustrates the variability and how similar the 
two species can be. 

BOOK REvIEW
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In summary, it is not very often that such an impressive reference comes along. 
Anyone with an interest in waterfowl identification will find this indispensable. While 
not pioneering novel identification tips, it is the best collection and synthesis of 
identification criteria ever assembled for the northern Anseriformes. It will remain 
my primary reference for all things waterfowl for years to come! 

Chris D. Benesh

BOOK REvIEW

Wing your way to….
WFO 2017 Conference

Pueblo Convention Center, Pueblo, Colorado

16–20 August 2017

Please join us for
•	 Two afternoons of science presentations
•	 Bird sound identification challenge with Nathan Pieplow
•	 Bird photo identification panel with Ed Harper
•	 Annual banquet and keynote presentation by Lauryn Benedict: “He 

Sings, She Sings: Female Songbirds in Your Backyard”

Field triPs to 
•	 Custer County, including De Weese Reservoir
•	 Holbrook Reservoir
•	 Phantom Cayon
•	 Lakes Meredith and Henry
•	 Walsenburg and Lathrop State Park, Huerfano County
•	 Cañon City
•	 Chico Basin
•	 Pueblo Mountain Park
•	 Rye and Colorado City
•	 Fountain Creek
•	 Brush Hollow and Florence
•	 Lake Pueblo State Park
•	 Valco Ponds and Rock Creek
•	 Pueblo Zoo and Nature Center

WorkshoPs:
•	 “Birds from the Inside Out” with Lauryn  Benedict
•	 “How to Make, Analyze, Edit, Share & Publish Recordings of Bird 

Vocalizations” with Ted Floyd
•	 “What do Birds Eat?” with David Leatherman
•	 “Identifying Birds by Their Sounds” with Nathan Pieplow
•	 “The Ins and Outs of eBird: the basics to advanced use and applica-

tion of eBird” with Scott Somershoe
•	 “Identification of Shorebirds” with Jon Dunn

For more details please visit www.westernfieldornithologists.org/conference.
php and click on “Schedule and Full Details.”

See you in Pueblo!
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THANK YOU TO OUR SUPPORTERS
The board of Western Field Ornithologists and the editorial team of Western Birds 
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FEATURED PHOTO

CAROTENISM IN THE PURPLE FINCH
JEFF N. DAvIS, Colibri Ecological Consulting, 11238 N. via Trevisio Way, Fresno, 
California 93730; jdavis@colibri-ecology.com

On 18 January 2016, at the Wildhorse Golf Club in Davis, Yolo County, California, 
Robert Walsh and Samuel lei encountered an adult male Purple Finch (Haemorhous 
purpureus) whose carotenoid-based plumage color was unexpectedly orange-yellow 
(back cover) rather than the typical raspberry red. 

Most of the orange, yellow, and red colors in birds derive from carotenoid pigments. 
unlike melanin pigments, which render black and brown colors, carotenoids cannot 
be synthesized. Instead, birds must obtain carotenoid pigments from their foods. The 
pigments may then be deposited in feathers unchanged or may be metabolically altered 
to form different colors. In Haemorhous finches, for example, yellow carotenoids are 
acquired from the diet and oxidized into red keto-carotenoid pigments (Stradi et al. 
1997, Inouye et al. 2001). In most species with carotenoid-based plumage coloration, 
the plumage is normally consistent in color from individual to individual. The crest of 
a Pileated Woodpecker (Dryocopus pileatus) is reliably flame-red, the underparts of a 
Western Kingbird (Tyrannus verticalis) are predictably sulfur-yellow, and the head of 
an adult breeding male Western Tanager (Piranga ludoviciana) is unwaveringly burnt 
orange. The same is true of the male Purple Finch—its carotenoid-based plumage 
color is nearly always raspberry red. The closely related House Finch (Haemorhous 
mexicanus) represents a well-known exception to this pattern of color consistency. 
While most commonly rose-red, the adult male’s carotenoid-based plumage color 
normally ranges from pale yellow to bright red. This color variation results largely 
from the differential expression of varying combinations of 13 carotenoids (Inouye 
et al. 2001, McGraw et al. 2006). Because feathers with carotenoid coloration can 
be tipped brown when fresh, feather wear can also contribute to color variation, 
from rose-red in fresh plumage, for example, to scarlet in worn plumage (Grinnell 
1911). However, the main factor in determining the expression of carotenoid-based 
plumage coloration in the House Finch and other species with carotenoid-based 
plumage coloration is probably the condition of the individual bird (Hill 2011, 2014, 
Hill and Johnson 2012). The concept of condition is complex and has been defined 
as an individual’s “capacity to maintain optimal functionality of vital cellular systems” 
or more simply as an individual’s “capacity to withstand environmental challenges” 
(Hill 2011). This concept means that multiple interrelated genetic and physiological 
processes influence carotenoid coloration. Such processes include gene expression, 
genetic quality, immune function, endocrine function, maternal effects, oxidative 
pathways, and nutrition. Those processes themselves are influenced by many fac-
tors including cancerous cell lines, autoimmune imbalances, toxins, oxidative stress, 
parasitism, physical injury, availability of food resources, and age (reviewed by Hill 
2011). These factors can compromise the condition of an individual bird, which in 
turn can diminish the expression of carotenoid coloration.

Whether genetically or physiologically induced, the disorder that affects the normal 
expression of carotenoid pigments in the integument of birds has been termed caroten-
ism (Davis 2007). Carotenism can arise from (1) a change in the normal distribution 
or extent of carotenoid pigments, (2) an increase or decrease in carotenoid pigment 
concentration, (3) a change in carotenoid pigment types (Hudon et al. 2017), or (4) 
the total absence of carotenoid pigments (Davis 2007). 

In contrast with the relatively common occurrence of orange or yellow adult male 
House Finches, yellow or orange adult male Purple Finches are rare enough to be 
considered abnormal and therefore carotenistic. Such aberrant Purple Finches have 

Western Birds 48:69–71, 2017; doi 10.21199/WB48.1.7
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been reported as all orange, all yellow, a combination of orange and yellow, or a 
combination of orange, yellow, and raspberry red. In some cases only part of the 
plumage normally colored by carotenoid pigmentation (e.g., the underparts; Whittle 
1928a) has been affected, in others all such areas (Whittle 1928b, Isted 1985). 
Carotenism has also been reported rarely in the Cassin’s Finch (Haemorhous cas-
sinii) (Bell 2010). Therefore, among the three species of Haemorhous, intraspecific 
variation in the adult male’s carotenoid coloration is routine only in the House Finch. 

Carotenism in the Purple Finch could result from physiological factors, genetic 
factors, or both. For example, limited access to typical carotenoid-containing foods or 
intake of atypical carotenoid-containing foods prior to or during molt might produce 
orange or yellow phenotypes (Hill et al. 2002). likewise, poor nutrition (Hill 2000), 
high parasite loads (Thompson et al. 1997), or abnormal levels of testosterone (Stoehr 
and Hill 2001) might also produce such variants. Alternatively or coincidentally, 
genetic effects could alter the normal metabolic regulation or deposition of carotenoid 
pigments, resulting in the abnormal orange or yellow coloration (Roulin and Ducrest 
2013). Whatever the proximate cause, carotenism in the Purple Finch probably 
indicates the affected individual’s condition was compromised in some way.

Because carotenoid coloration is inextricably tied to an individual’s condition, it can 
play an important role in honestly signaling quality to prospective mates or dominance 
to rivals (Walsh et al. 2011, Bulluck et al. 2017). Whether carotenoids function in 
this way in the Purple Finch has evidently not been studied. Therefore, what orange 
or yellow carotenoid-based plumage color in the Purple Finch might signal to rivals 
or prospective mates is unknown. 

Although carotenistic Purple Finches are occasionally reported, the photograph 
featured on this issue’s back cover may be the first one of this aberration published.

Philip unitt and Jocelyn Hudon provided valuable feedback on a draft of this note.
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Western Specialty:
 Sage Thrasher

Photo by © Jeff Cooper of Pleasant Grove, Utah:
Sage Thrasher (Oreoscoptes montanus)  
Along SR 68 near Mosida, Utah County, Utah, 2 April 2013. The Sage Thrasher is  
perhaps the species most closely associated with the sagebrush steppe of the Great Basin  
and Intermountain West, a habitat threatened by the invasion of the exotic cheatgrass  
(Bromus tectorum), a greatly increased frequency of fire, and fragmentation by 
development. In this issue of Western Birds (pp. 35–55), Robert A. Miller, Laura Bond, Patrick 
N. Migas, Jay D. Carlisle, and Gregory S. Kaltenecker explore the habitat 
relationships of birds in the sagebrush steppe of southern Idaho. They found that the 
likelihood of the Sage Thrasher’s occurrence at a site is correlated positively with the 
cover of shrubs at two scales, defined by radii of 1 km and 50 m. In contrast, an increase 
of height and cover of invasive annual grasses at the finer scale disfavors the Sage 
Thrasher. Thus a further decline of this species may be expected if the degradation of 
sagebrush steppe continues.

Photo by © Tom Grey of Stanford, California 
White-breasted Nuthatch (Sitta carolinensis tenuissima)  
Wheeler Sheep Camp Meadow, Sierra County, California, 4 June 2014. In this issue of  
Western Birds (pp. 26–34), Edward R. Pandolfino, Kenneth P. Able, Jon L. Dunn,  
Kimball L. Garrett, and Dawn Lasprugato investigate the ranges in California of  
subspecies Sitta carolinensis aculeata and S. c. tenuissima of the White-breasted 
Nuthatch, applying their criteria of difference in calls previously described  
(E. R. Pandolfino and N. D. Pieplow, Comparison of vocalizations of the four U.S.  
subspecies of the White-breasted Nuthatch, Western Birds 46:278–290, 2015;  
http://www.westernfieldornithologists.org/W-B_Nuthatch/). Subspecies aculeata occurs  
in southern California and at lower elevations from the west slope of the Sierra Nevada  
west toward the coast, whereas tenuissima occurs from high elevations in the Sierra  
Nevada east into the state of Nevada. The two are largely separated by a zone of dense  
fir forest on the west slope of the Sierra Nevada but come into contact in southwestern  
Modoc County and southeastern Tulare County. At two sites in Modoc County birds  
giving calls of both subspecies were recorded.

White - breasted Nuthatch
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“Featured Photo” by Sam lei of Davis, California: carotenistic Purple Finch 
(Haemorhous purpureus), Davis, Yolo County, California, 18 January 2016.


