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Abstracr.—The unigue hummingbird specimen collected by J. W. Sehon,
Jr..in 1932 in the Rincon Mountains, southeastern Arizona, is confinned 1o
be a hybrid, Calvpie costue X Selasphorus platycercus. The hybrid exhibits
# blended mosaic of plumage characters of the parental species. Other
purentil hypolheses were ruled oul on the basis of plumage color and on

measurements of the oulermost recirix (R3).

On 21 June 1932, ). W. Sefton. Jr.,
collected an unusual hummingbird in the
Rincon Mountains, Pima Countly, Ari-
zona, that was cataloged as Culypre
costue  (Costa’s  hummingbird} in  the
collections of the San Diego Society of
Natural History (Huey 1944). More than
a decade later, Huey noted that the aduht
male specimen differed [rom 1ypical C
eostue and sent 1t o A, ), van Rossem
(University of Califormu, Los Angeles)
and Alexander Wetmore (Smithsonian
Insutution) for identification. Vap Ros-
sem (Huey 1944:636) replied. ! cannot
imagine it as anything other than a good
hybrid between Calypie costae and Selas-
phorus  platyeereus  [broad-tailed  houm-
mingbird], both of which species are
presumably common in the Rincons and
are the only two which could produce the
combinations shown—'spotty’ crown,
coior of throat intermediate, tail charac-
ters also intermediate incleding length,”
Wetmore {Hucy 1944:636) concurred with
van Rossem’s identification and ob-
served, “the form of the (ail and gorget
are like Calype, except that in the latter
the produced end has the feathers more
rounded, somewhat as they are found in
the C. anna [Anna’s hummingbird], The

larger sive agrees with Selusphorus. The
color of the crown and the gorget are
intermediale between the lwo, and the
reduction of the brilliant color of the
crown is suggestive of the lurger bird. The
slight emarginition of the tip of the outer
primary is mntermediate also, being sug-
gestive of Selasphorus.”

Huey (1944) presented several wing and
tail measurements of Sefton’s specimen
and the putative parentad species, as well
as a brief summary of the ecological
distributions of Calvpre costae and Selas-
phorus plarycerens in Arizona, However,
his brief note failed to address alternative
hypotheses. particularly the possibility
that Calvpte anma was one of the parental
species, as suggested by Wetmore's ob-
servation ol tail shape of the specimen.
Buanks & Johnson {1961) could not locate
Sefton’s specimen for their monographic
review of North American hummingbird
hybrids. Nonetheless, subsequent compi-
lations accepted Huey's treatment with-
out additional comment {(Gray 1958,
Panov 1989, Stiles 1999). A recent inguiry
revealed that Sefton’s specimen was still
in the collections of the San Diego
Museum of Natural History (P. Unitt,
in litt,). Here | provide & more compre-
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hensive assessinent of the specimen em-
ploying the methods and  assumplions
outlined in Graves (1990) as modilied by
subsequent papers (Graves & Zusi 1990,
Graves 1998, 19994).

Materials and Methods

Sexed as © on the San Dicgo Society of
Natural History label, Sefton’s specimen
(now San Dicgo Natural History Muse-
um No. 15883) appears 1o be adult as
judged by the absence of striations on the
maxillary ramphotheca, the absence of
distinctive bufty feather tips on the dorsal
plumage. and the presence of a Tlully
developed. brilhantly iridescent gorget.
Description and discussion in this paper
refer to definitive male plumage. Given
the migratory behavior o hummingbirds
in western North America, Sefton’s spec-
imen could have been hatched at some
distant location (e.g., California or So-
nora. Mexico). Thus, | compared the
specimen  with series of all trochiline
specics (National Museum of Natural
History, Smithsonian Institution) which
regularly breed in California, Arizona,
northern Chiliushua, and Sonora: Ca-
Ivpte anna, C. costae, Selasphorus platy-
cercus, 8. rufus [rufous hummingbird], S
sasin [Allen’s huwmmingbird), Srellula col-
liope [calliope hummingbird), Arclilochus
alexandri [black-chinned huwmmingbird],
Calothorax lucifer [Lucifer hummingbird],
Heliomaster constantii [plain-capped star-
throat], Eugenes fulgens imagnificent lwam-
mingbird], Lampornis clemenciae |blue-
throated hummingbird], Amacilic beryl-
fina [beryline huwmmingbird], A. violiceps
[violet-crowned hummingbird)], #viecha-
ris lewcotis [white-cared hummingbird].
and  Cynanthus  latirostris [broad-billed
hummingbird] {Friedmann et al. 1950,
Howell & Webb 1993). 1 subjected the
specimeen 1o an  analytical  procedure
lermed  the hybrid diagnosts (Graves
1990), which focuses on the identilication
ol apomorphic character states in puta-
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tive hybrids. Complete dominance and
polygenic inhentance of plumage charac-
ters may prevent or obscure the expres-
sion of parental apomorphics in hybrids.
When parental apomorphies are not iden-
tiltable, the parentuge ol a hybrid may be
indicated. although less conclusively, by
the presence or absence ol a suite of
plesiomorphic characters (Graves 1990
Graves & Zusi 1990 Graves 1998, 1999a)

Measurcments were taken with digital
calipers and rounded 1o the nearest
0.F mm: wing chord; bill length (from
anterior extension ol leathers): rectrix
length (from point ol insertion of the
central rectrices to the tip of each rectrix),
and width of the outermost rectrix (8 mm
from tip). Rectrices (R1-R35) and prima-
ries (PI-PI0) are numbered Irom ihe
innerntost Lo the outermost. A scatter
plot of measurements of RS wis used to
illustrate size differences among speci-
mens. General color descriptions  pre-
sented in Appendix | were made under
natural light.

Results and Discussion

1 considered three bLiypotheses—Sef-
ton’s specimen represents (1) a color
morph of Calypte costae. (2} an unde-
scribed species, or (3) a hybrid. The first
hypothesis can be rejected because the
external measurements and proportions
of the specimen are substantially difterent
[rom those of all age classes of male
coxtae {Table 1). Although the second
hypothesis seems highly improbable, sev-
eral putative trochiline species are known
from one or two specimens {Graves &
Olson 1987, Graves 1993, 1999b). In any
evend, hybridization must be ruled ouat
before species status is conferred. Ewvi-
dence presenied  below  suggests  that
Sefton’s specimen represents an interge-
neric hybrid between Calvpie costae and
Selaspharuy platveercus. For brevity, 1
refer to the specimen as a hybrd in the
remainder of the paper.
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Table T—Ranges and means (one standard deviation) of measurements {(mm} ol adult male Calypre
vostae, C. ania, Selosphorus platveercus, and the hybeid (Cafvpte costae % Selasphorus platveercus; SDNHM

No. {5883).
Cufyprie constin Calvpre anna Kelasphiowins plotyovecin
Chatructers n = 37} tn = L0 T = 1% Hyhsid
Wing chord 41.3-45.9 4R8.2-50.3 47.7-50.7 48.4
(439 = |.1) {(49.0 = 0.8) (49.4 + (.8)
Bill length 14.3-10,9 15.2-17.7 [5.1-18.40 15.4
(15.6 = 0.6) (6.3 = 0.9y (163 = 0L.7)
Rectrix 1 length i7.7-20.6 23.8-26.7 30.5-32.2 26.4
(193 = 08) 247 = 1.1 {314 = 0.6
Rectrix 2 length [8.6-21.9 23,3255 314334 27.8
{20.5 = 0.9 {245 = 0.7 (323 = 0.0
Rectrix 3 length 20.8-24.7 26.5-249.4 321341 M2
{226 = 0.9) {281 = O.8) (32.9 + 1.5)
Rectrix 4 length 20.8-248 311334 35-3401 281
(228 = 0.9) {321 =2 0.9) (32.6 = 4.9)
Recirix 5 length 20.1-23.6 30.6-33.2 29.8-33.2 28.1
(222 = .Y (319 = 0.9 (31.2x1.1)
Rectrix 3 wadth [.4-1.8 30-3.6 4.3-5.1 2.6
(1.7 = 0.11) (3. 2=0:2 4.7 = 0.2)
Plumage characters of the hybrid

that facilitated 1the identification of its
parental  specites  include: (1) brilliant
frontet and crown; (2) elongated lateral
gorget feathers, (3) emarginated (ip of
RZ: (4) emarginated up of PIO; and
{5) absence of rufous pigmentation on
the capttal and spial  feather 1racts
(Figs. 1-2). Only two of the potential
parental species, Calypie cosiae and C
anna, possess brilliant frontlets that con-
trast with the remainder of the capital
feather tract (the crown but not the
Irontlet of Eugenes fulgens is brilliant),
but neither species of Calypre has emar-
ginated tips of R2 and P10. This indicates
that one of the parental species was either
Calypte costae or C. anna and that the
emarginated tps of R2 and PO were
contributed by the other parental species.
Three of the potential parental species
(Sclasphorus  platveercus, S, rufus, S,
sasin) exhibit an emarginated outermost
primary (P10) and second rectrix (R2).
This trio may be reduced to a singie
species by focusing on the absence of
rufous or butl pigmentation in capital
and spinal feather tracts of the hybrid.

Lateral views ol adult males: Sefasphoris

Fig. |.
plarveercus {top), Calypte eoxtar {bottom), and
probable hybrid (middle), Calvpre costae X Selas-
phorns plaryveercus (SDNHM No. 15RE3). Distal
portions of bills are cropped in the photograph,
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Emarginate tip of outermost primary

Fig. 2.
(P10) of the probable hybrid, Calvpre costae X
Selusphorus platyeercus (SDNHM No. 15883).

Because brown and reddish-brown pig-
ments appear 1o exhibit consistent pene-
trance in hummingbird hybrids (Banks &
Johnson 1961, Graves & Newlield 1996),
Selasphorus rufus and 8. sasin can be
climinated from further consideration,
Thus, plumage characters suggest that
the hybrid represents the offspring of
Calypte sp. X Selasphorus platycercus.

1 narrowed the pool of parental specics
1o a single pair through an examination
of size and external proportions
(Table 1). External measurements of tro-
chiline hybrids invariably Tall within the
mensural ranges exhibited by their paren-
tal species as a consequence of a polygenic
mode of inheritance (Banks & Johnson
1961, Buckley 1982, Graves 1990, Graves
& Zusi 1990, Graves 1996). Hybrid
luxuriance or dwarfism in avian hybrids
has not been documented. Measurements
of Sefton’s specimen fall within the
cumulative range ol measurements re-
corded lor Culvpie costae X Selasphoris
platyveercus, but not for Calypte anna X
Selasphorus platycercus (Table 1), In par-
ticular, the outer rectrices (R4-R5) ol the
hybrid are too narrow and short to have
been produced by the later cross (Fig. 3).
In summary, analyses of plumage color
and external measurements  provide
strong support for the hypothesis that
Sefton’s specimen represents a hybnd
between Calypte castae and Selasphoris
platyeercus.
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Fig. 3.  Bivariate relationships of measurernents

{(mm) of rectrix 5 of adult male Calypte costae (O),
Calypte anma (5>), Selasphorus platyeerens (A), and
the probable hybrid (%), Calypte costae X Selas-
phorus platyeercns (SDNHM No. 15883).

Sefton collected the hybrid at Manning
Camp, 7900 f1 clevation (~2409 m}, in
the ponderosa pine (Pinus ponderosa)
zone of the Rincon Mountains, a spur
ol the Santa Catalina Mountains, which
flank the eastern boundary ol the So-
noran desert in southeastern Arizona.
Although the elevational distribution of
Calypte costae is poorly known in Ar-
izona. it typically nests in desert scrub
(Baltosser 1989, Baltosser & Scott 1996).
However. breeding birds occur as high as
1200 m in Sonora (Russell & Monson
1998), and nest building has been ob-
served as high as 7500 ft (~2287 m) in the
Sierra San Pedro Martir, Baja California
Norte (Anthony 1893). Selusphorus pla-
tycercus breeds commonly in the conifer
zone at higher elevations in the Rincon
and Santa Catalina mountains (Phillips et
al. 1964). Although the breeding ranges of
C. costae and S, platycercus arc largely
allopatric, individuals probably occasion-
ally encounter one another in the transi-
tion zowne (1800-2100 m) between So-
noran desert scrub and ponderosa pine
forest in several of the isolated mountain
ranges in southeastern Arizona. In any
case, Sefton’s specimen is the only known
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hybrid between these two ecologically
divergenl species.
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Appendix |

Comparative description of male Calipre costae,
Selasphorus platycercus, and a probable hybrid,
Calypre costae X Selasphorus platyeerens (SDNHM
15883), Descriptions ol structural colors are un-
usually subjective, us eolor scen by the obscrver
varies according te the angle of inspection and
dirvetion of light. For this rcason 1 use general color
descriptions.

In costae, the foreerown, loral region, and crown
(cxtending posteriorly ~10 mm behind the eye)
above the superciliary are feathered with brifliant,
iridescent violet-purple dises: plumage from the
hindneck to the rump is dull olive-green. Feather
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tips of darsal contour feathers are fTequently tipped
with pale brown or gravish-brown. A short grayish
supriocnlar siripe is present in many specinmens,

The forecrown, crown, hindneck. back, and rump
of plutveerens are green 1o golden-green  with
turqueise  highlighis, depending on the angle of
inspection. When viewed head-on under direet light,
crown feathers. and to a lesser extent. back Teathers,
exhibit golden-green reflections, The loral streak is
pale grayish-white flecked with green or brownish
teather barbules.

The dorsal plumage of the hybrid combines
features of costae and platyeerens, The Forecrown.
crown, and loral area are rosy-violet. bhut the
coronal iridescence is more subdued (less iniense)
and more distributionally restricted than in cosrere,
Rasy-violel or violet (ealbher tips contrasl with ureen
teather buses to impart a banded appearance to the
central crown and o spotted appearance 1o the
posterior margin «of the coronal area (violet feather
tips extend =3 mm posteriorly rom the eyves). A
short grayish-while supraocular siripe extends pos-
1eriorly [rom the loral region. The hindneck, back.,
aid rump are mediom green. brighter than in costae,
but duller than plarveerons.

The violet-purplie gorgel in costae covers the chin,
throat. and subocular region, and extends faterally
to form a tapered point along cach side ol the
throut. Gorget feathers are tricolored: basal portions
of feathers are pale gray, bordered disially with
A very narrow transitional band of huish-green, and
broadly tipped with iridescent violet-purple dises.
Feathers bases of the gready elongaled lateral gorgel
feathers (up to 15 mm long) are darker pray. The
zorget 15 bordered posteriorly by a bund of white
plumage across the lower throat and upper breast
that extends underneaih the lateral tails of the
gorget. The sides. Tanks., and belly are grayish-
green, palest aleng the midline. The undertail
coverts are while or very pale grav with a pale
dilTuse bronzy-green spotl centered over the proxi-
mil section ol the rachis.

[n paryeerens, gorget feathers are pale gray or
pale buffy-gray (particularly along the sides of the
worget), broadly lipped with an iridescent rose-red
disc. A narrow transitional band of iridescent green
oceurs between the gray base and rose-red dise of
most gorgel feathers. Lateral gorget feathers are less
elongated (—~8-9% mm) than in Plumage
immediately posterior (o the gorget is grayish-white,
The tower breast, sides, flanks, and abdomen are
grayish-green (stightly brighter than in costae) with
scaltered gray and bully barb tips. particularly
along the flanks. The undertail coverts are while or
very pale gray with a pale diffuse bronzy-green or
grayish-green  spol cenlered over the proximal
section of the rachis.

Cestelet,

wn
I

The gorget of the hybrid is intermediate between
those af costae and pheiveerens in size. shape. and
color, Gorget festhers are medivm gray, broudly
tipped with a brilliunt rosv-violet dise; a narrow
transitional band of iridescent green or bluish-green
occurs between Lhe gray leuther base and rosy-violet
dise, Violet reflections predominale along the disc
margins. Laleral gorget feathers are more elongated
{~HL7 mm) than in plarycercus. but less so than in
eosfar. The width of the lengest lateral gorset
feather is ~24 mm wide (compared to ~1.7 mm
in costae and ~28 mm in platveercns). A narrow
while postocilar stripe extends down the side ol the
neck 1o the white band below the gorget as in costae
and plarvececus. The lower breast, sides. and Tanks
of the hybrid are very similar to those of costae and
slightly duller. exhibiting fewer green reflections,
thun in glatyeerens. The undertail coverts of the
hybnd are intermediztie in color and Tength between
those of costae and platyeerens.

Viewed from the dorsal aspect, the recirices of
costae and plurveercus are fairly dissimilar in color
and shape. In vosiwe, the innermost reetrix {R1) is
dull bluish-green tipped with bronzy-green, R2 s
bronzy-green, whereas the onter rectrices (R3-R35)
are gray, grading to grayish black along the rachis
and toward the distal tp, Rectrix width decreases
from the broad central pair (R1) to the very narrow
outermost pair (R 3}, All recirices have rounded tips.

tn platyeercws, the innermaost rectnx (R1) s
irndescent  bluish-green. The remaining  recirices
{R2-R5} are dark purphsh-brown, nearly black.
The outer vane of R2 is narrowly margined with
rufaus, with lesser amounts of rufous or bulf zlong
the margins of the ouler vanes of RI1 and R3. The
inner vanes ol all recirices are narrowly margined
with rufous or bull. The tip of BRI, and to a lesser
extent of R2. is emarginated.

The shape znd pigmentation of the hybrid’s
recirices are inlermediate between lhose of costae
and plaryveercis. The innermost rectnix {R1) s
bluish-green broadly tipped with bronzy-green, R2
is bronzy-green. narrowly tipped with purplish-
brown. The three outer rectrices (R3-R35) are
arayish-green, broadly tipped with dark purplish-
brown. The cuter vanes of R2 and R3, and inner
vanes of R2-R4 are Maintly margined with pale bofl.
The up of the mner vane of R2 15 distinctly
emarginated, although less so than in plasyeercus.

Wing color in cosrae and plasveercus is similar but
the scapulars and wing coverls of cosfae are olive-
green rather than green or golden-green. The two
outer primanes in platyeercuy (P9 and P18) have
emarginated inner vanes whereas the primaries of
costae are unmadified. The outermost primary (P13}
of the hybrid has a distincilly emarginated inner
vane, The maxillary und mandibular ramphothecu
of cosrae, platveercus, and the hybrid are black.



