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VARIATION IN WEST INDIAN FLICKERS
(AVES, COLAPTES)

Lester L. SHORT, JR.!

Synopsis:  An analysis of the characters of thirée West Indian flickers (Colaptes
auratus chrysocaulosus of Cuba, C. a. guadlachi of Grand Cayman and C. fernan-
dinae of Guba) is presented. Variation in about 30 characters is discussed, and
results indicate that the two races of C. quratus eomprise a distinctivé subspecies
group, ‘the populations of which have undergone considerable divergence in long
isolation. from their conspecific relatives in continental North America. The .chry-
socaulosus subspecies group is derived from ancestral North American C. auratus,
and exhibits certain traits thought to be primitive in. this species. The race
gundlachi' is well-differentiated and originated from pre-chrysocaulosus stock from
Cuba:

Fernandina’s flicker (C. fernandinae) is sympatric with C. a. chrysocaulosus
on Cuba, and is highly distinctive. However, it does tiot differ sifficiently from
other species of Colaptes to warrant status as a monotypic ‘genus as currently:
recognized (genus Nesoceleus Sclater and Salvin).. This species is apparently de-
rived from very early North American flicker stock, for the history of flicker-like
woodpeckers dates back to the early Pliccene in North Anierica, while 1o evidefice
indicates that flickers have ever occupied West Indian islands other than Cuba
and Grand Cayman.

Incipient geographic variation in. C. a. chrysocaulosus- makes it desirable to
name a neotype of this forin. Also a lectotype is designated from syntypical
material of C. a. gundlachi.

*The’ author is Chief of the Bird Section, Bird and Mammal Laboratories,
Bureau of Sport Fisheries and Wildlife of the U S. Fish and Wildlife Service, and
Honorary Curator of North American Birds, Smithsonian Institution, U.S. National
Museun, Washington 25, D.C. Manuscﬁpt réceived 3 April 1964.—Ep.

Short, Lester L., Jr. 1965. Variation in West Indian flickers (Aves, Colaptes).
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INTRODUCTION

A numbei of distinctive, grouna-feeding woodpeckers, the flickers,
occur in North America from. the tundra south to northern Nicaragua.
These distinctive flicker populations are all allopatric except in Cuba
where two resident species occur. One of these Cuban species is the
monotypie, endemic Colaptes (Nesoceleus) fernandinae. The other is
presently considered (A.O.U. Check-list, 1957; Bond, 1960) a repre-
sentative of the eastern, continental North American Colaptes auratus.
It is perhaps best considered (Short, 1965) a well-differentiated repre-
sentative of a single, widespread species Colaptes auratus, comprised
of five allopatric differentiates called subspecies groups that. inter-
breed wherever they are in contact: These groups are: 1) the chry-
socaulosus group of Cuba and Grand Cayman; 2) the auratus group
of the eastern United States and easterii and northern Canada; 3) the
cafer group of the Mexican highlands, the western United States and
western Canada; 4) the chiysoides group of the desert regions of

southwestern United. States and northwestern Mexico; and, 5) the

mexicanoides group of the Central American highlands.

Detailed information on varidtion in population systems at the
borderline stage of speciation is essential to our knowledge. of evolu-
tion. The flicker groups mentioned above are at this borderline stage;
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although the five groups are generally .considered to comprise three
species, students have recognized as many as five and as few as one
species among them. The chrysocaulosus group, the variation of
which is discussed in the present report, is a well-differentiated geo-
graphical isolate. Information on variation within it is important for
several reasons. Geographical isolates, cut off from gene flow from
related populations (Mayr, 1963: 366), are thus truly incipient species.
Widespread hybridization on the continent among three of the groups
of C. auratus (Short, 1965) makes essential a consideration of variation
patterns in populations effectively separated from introgressive effects.
Also, the unique sympatry of the chrysocaulosus group with. another
flicker ‘increases the desirability of considering the variation within
the sympatric forms.

This papér deals with patterns of variation in Colaptes auratus
'chrysocaulosus, C. a.-gundlachi-and C. (Nesoceleus) fernandinae. For
comparative purposes Florida populations of C. a. auratus are also
considered.
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MATERIAL AND METHODS

This investigation is based primarily on examination of 289 speci-
ments of adult flickers from various museums. To facilitate compari-
son with breeding North American flickers, emphasis is placed on
birds collected from February through July. Fall and winter speci-
mens wete also exaniined to provide additional data for those charac-
ters not especially subject to seasonal variation. A breakdown of the
total number of adults considered (variation in juvenile flickers is
dealt ‘with elsewhere) is as follows: C.. a. chrysocaulosus-73, C. a.
gundlachi - 44, C. a. auratus (southern Florida)- 109, and C. (Neso-
celeus) fernandinae - 63.

Standard taxonomiic procediires were used in the investigation.
Measurements taken included wing length (chord), tail length, bill
length (from front of nostril), and tarsal length. Data, both quanti-
tative and qualitative, were gathered on approximately 30 characters.
Information gained from examination of some 5,000 specimens of
all other forms of flickers and their relatives, including birds of both
sexes and various ages for each form, provided a broad basis for con-
siderdtion of the West Indian flickers. Color comparisons were car-
ried out under natural light wherever possible.

The following abbreviations are used ‘in referring to specimens:
AMNH — American Museum of Natural History in New York, CNHM
= Chicago Natural History Museum, MCZ = Museum of Compara-
tive Zoology in. Cambridge, Massachusetts, and USNM = United
States National Museum in Washington, D. C. :

TyrE spECIMENSs: OF C. a. chrysocaulosus ano C. a. gundlachi

Gundlach described the Cuban form of North American flicker
(C. a. chrysocaulosus) in 1858. As his detailed description contains
no mention of a malar stripe, he probably made it from a female
specimen. Gundlach did not designate a type specimen. He sent
sevéral specimeris of the bird and ‘the paper describing the form for
publication to George Lawrence at the American Museum of Natural
History. Lawrence (1858) commented on Gundlach’s form and com:
pared chrysocaulosus’ with Colaptes auratus (= auratus subspecies
group) in a paper published with Gundlach’s (1858) original descrip-
tion. Because considerable variation exists in the Cuban chrysocau-
losus population, it seems advisable to designate a type specimen of
this form. Attempts to ascertain whether Gundlach specimens of
chrysocaulosus exist in Cuba were -unsuccessful; none has been dis-
covered there. in the century since Gundlach described it. A Gund-
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lach specimen (female) without othet data in the British Muséum
(examined for me by L. C. J. Galbraith) came there from the Salvin
and Godman collection. No information is available on its history,
or when Salvin and. Godman acquired it.

The American Museum of Natural History acquired with the:
Lawrence collection a male and a female chrysocaulosus (nos. 44215
and 44214) taken by Gundlach, but nothing shows when they were
collected or when Lawrence received therm. Probably ‘these are the
specimens Gundlach sent Lawrence with his manuscript describing
chrysocaulosus. Thé female is comparable in measurements to those
Gundlach gave for the bird he described, insofar as Gundlach’s man-
ner of measuring can be determined. Furthermore, this female shows
rump markings that have been noted only in eastern Cuban birds.
Its rump is whiter than most chrysocaulosus, and its markings are more
spot-like and less barred than those of central and western Cuban
birds.

As no existing material can be traced definitely to Gundlach at
the time he. described this form, I consider Gundlach’s syntypical
material lost, and. therefore designate as a neotype the female speci-
meii numbered 44214 in the American Museum of Natural History
collection. Characters differentiating chrysocaulosus from. other flick-
ers are presented later in this paper. Data froi the neotype’s labels
are: sex—female, Colaptes chrysocaulosus, Cuba, J. G. [= ]J. Gund-
lach], AMNH 44214, 5.44-412:1.38. I also restrict the type locality to
Guantanamo, Oriente Province, Cuba, for several reasons. As noted
above, the specimen has a rump pattern found only in eastern Cuban
birds. In the paper describing chrysocaulosus Gundlach also deéseribed
Culicivora (= Polioptila) lembeyei and Teretistris fornsi, which occur
only in eastern Cuba. Cory (1919: 411) states “It is probable that the
type [of chrysocaulosus] came from somewhere in eastern Cuba. Dr.
Gundlach informed me that he had secured many species of birds in
eastern Cuba (especially in the vicinity of Santiago de Cuba and.
Guantaname) . . ...~

In describing the Grand Cayman flicker, C. a. gundlachi, in 1886,
Cory designated no type. He based his description on ‘specimens
W. B. Richardson collected in the summer of 1886, and which were
taken to the Chicago Natural History Museum in the 1890’s. Ceory
(1919) listed 21 specimens of gundlachi in the CNHM collection, of
which 15 specimens still remain there. These include 1 male and 4
females Richardson took in August, 1886, and which were among those
Cory had on hand in describing “Colaptes gundlachi” From these
syntypes I designate as a lectotype the single male, CNHM no. 39443.
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Data for this specimen, supplied by Emmet R. Blake, are: collected
by W. B. Richardson on Grand Cayman Island; August 17, 1886;
original no. 6815; eye red, bill black, feet dirty gray.

HaBrrs aNp PRESENT STATUS OF THE FLICKERS

The Grand Cayman flicker (C. a. gundlachi) occuts throughout
Grand Cayman Island in hammock woods, about pastures and wher-
ever trees, other than mangroves, are found (A. Schwartz, in litt.).
According to Schwartz this bird is abundant, especially in the west-
ern part of the island, and appears to be in no danger of extinction.
Its habits are largely unknown. Molting follows thie breeding period;
available specimens in molt were taken from July through September.

‘The Cuban yellow-shafted flicker (C. a. chrysocaulosus) is not un-
common in woodlands @nd open country throughout Citba (Bond,
1960). It is particularly abundant about the Zapata. Swamp (A.
Schwartz, in litt.). Although found in open country and savannas as
well as woodlands, this flicker is more arboreal than continental yel-
low-shafted flickers (Barbour, 1923; Bond, 1947). This is also sug-
gested by the heavier structure and scutellation of the feet of chryso-
caulosus when compared with continental auratus, to which Lawrence
(1858) first called attention. The distribution of chrysocaulosus in-
cludes all of Cuba (specimens : available from all provinces), but not
the Isle of Pines (Todd, 1916). Interactions between Colaptes auratus
and C. fernandinae have not been reported.

Colaptes (Nesoceleus) fernandinae, F ernandina’s flicker, originally
described from near Havana by Vigors (1827), is rare in much of Cuba
(Barbour, 1923; Bond, 1947); speciméns are available from through-
out Cuba, except Havana Province and the Isle of Pines. A Schwartz
(in litt.) reports this flicker to be far less common than chrysocauldsus.
Bond (1947, 1960, in litt.) contrasts the habits of the two flickers, and
states that fernandinae is more terrestrial than chrysocaulosus or even
continental auratus. Barbour (1923: 94) considefs Fernandina’s flicker
similar in habits to auratus. Habitats fernandinae favors include dry,
open areas such as savannas and pastures where only scattered trees;
usually palms, occur (Bond, 1947, 1950). Information concerning the
abundance, life history, and behavior of this distinctive species is lack-
ing and certainly to be desired.
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ANALYSIS OF CHARACTERS
Colaptes auratus chrysocaulosus Gundlach 1858

GENERAL pracNosts: Resembles flickers of the auratus subspecies
group of northern and eastern continental North America in its yel-
lowish under-wing and tail color, face pattern, the presence of a red
nuchal patch, amount of back bairing, yellowish cast below, and the
reduced black area at the tip of the tail. Differs from the auratus
group in the following features:

a) tail more barred

b) breast spots more bar-like

c) breast patch deeper, less; créscentic in shape
-d) underparts with a deeper yellow cast

e) throat and ear coverts deeper vinaceous in color

f) upperparts more greenish or bronze (occasionally reddish)
g) rump patch lacking; rump heavily barred and/or spotted
h) color of under-wing and under-tail surfaces usually

golden yellow rather than lemon yellow

i) wings shorter and more rounded

j) tail proportionally longer

k) legs stronger, more heavily scuted

WinG tENcTH: The wings of chrysocaulosus average significantly
shorter (table 1) than resident flickers of the auratus subspecies group
from southern Florida (hereafter “Florida flickers” and “Florida
auratus” refer to breeding flickers of southern peninsular Florida).
The measurements overlap a great deal; those of chrysocaulosus males
completely overlap those of Florida males. The wings of females aver-
age 2% shorter than those of males. Birds from Oriente Province tend
to have longer wings than flickers from central and western Cuba.
Both male and female samples from Oriente show a mean wing length
2 mm greater than samples from central and western Cuba {sample
sizes—6 to 12 individuals), but the: dlﬁerence is not statistically signifi-
cant.

Tamw rLeNcTH: The tails of Cuban flickers average 6 to 7 mm
longer than those of Florida auratus (table 1). Females have tails 3%
shorter than males. Tails of eastern Cuban flickers average 1 to 4
mm longer than in birds from western Cuba, but the difference is not
significant. Tail/wing ratios reflect the relatively longer tails of Cuban
chrysocaulosus over Florida auratus. ' Fifty chrysocaulosus individuals
(both sexes) show ratios ranging from 70 to .82, with a mean of .754.
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TasLE 1. ANaLYsIs OF MEASUHEMENTS OF THE THREE FORMS OF

WESsT. INDIAN FLICKERS *

fernandinae 23

Form N X = 2 SE SD R Ccv
) Males
WING LENGTH
auratus 33 144.24 =+ 0.90 2.60 138-150 1.80%
chrysocaulosus 24 141.95 + 1.14 2.77 138-149 1.95%
gundlachi 15 126.40 + 1.40 2.78 123-131 2.16%
fernandinae 19 147.63 =+ 2.22 4.83 188-157 327%
TAIL LENGTH
auratus 33 100.06 #+ 1.46 4.21 92-109 . 4.21%
chrysocaulosus 25 107.04 = 1.20 2.98 102-115 2.79%
-gundlachi 13 90.69 =+ '1.38 2.50 8595 2.75%
fernandinae 22 117.95 * 2.08 4.86 110-128 4.12%
BILL LENGTH
auratus’ 36 2726 + 048 ~ . 1.47 22.2-31.4 - 5.39%.
chrysocaulosus 34 _ - 27.52 + 1.28 1.16 25,1-30.2 4.22%
gundlachi 23 2493 + 030  .0.74 23.8-26.2 . 2.96%
fernandinae 27 32.86 & 050 . ' _1.32 305-352 . 4.02%
TARSAL LENGTH - -
auratus 57 26.28 + 0:26 0.97-. . 236279 @ 3.69%
chrysocaulosus 34 25.95 + 1.28 118 24.0:27.9 " 4.54%
gundlachi 24 - 23.67 .+ 028 0.70 - 22:3-24.8 . | 2.96%
fernandinae . 29 29.51 = 0.36 0.97 27.7-31.8 - 3.29%
10th PRIMARY .- o
auratus .20 3425 + 1.36 3.06 26-40 . 8.93%
chrysocaulosus 20 38.40 + 1.00 2.26 - 35-44 -5.89%
gundlachi - = 9 3411 + 1.18 1.76 31-36 5.16%
fernandinae . 18 4572 + 2.32 492 . 8755 -10.76%
9th PRIMARY" - ° o _—
auratus - 20. 85:95 + 1.58 3.53 78-95 4.11%
chrysocaulosus” 22 88.91 + 1.06 2.51 85-93 -2.82%
gundlachi - 9 79.33 = 1.00 . 150 76-81 - 1.89%
fernandinae 17 92.76 + 2.44 5.04 85-104 5:43%
‘ Females
WING LENGTH
auratus 32 14356 + 1.20 3.40 136-150 '2.37%
chrysocaulosus 27 189.11 = 122 315 132-145 2.26%
gundlachi 11 126.82 + 1.30 2.17 122-129 1.71%
145,13 + 1.44 3.44 139-152 2:.37%
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TasreE 1 (Continued)

Form N X =+2SE SD- R. v

TAIL LENGTH.

auratus 28 98.64 + 1.48 3.92 . .93-107 . 3.97%
chrysocaulosus 26 . 104.62 =+ 1.26 3.21 98-112 3.07%
gundlachi 9 8922 + 128 1.86 87-92 ' 2.08%
fernandinae- 24 117.75 & 1.86 4.53 111-130 3.85%
BILL LENGTH -
aurdtus 32 26.58 + 0.50 1.39 92.7-29:3 . 5.23%
chrysocaulosus ‘38 ‘2720 + 1.10 1.08 25:7-30.4 3.97%
gundlachi 19 2391 + 0.40 0.89 22.0-25.9 3.72%
fernandinae 30 31.56 =+ 0.36 1.00 °  30.0-33.6 - 8.17%
TARSAL LENGTH . ) .
auratus Co47 26:00 = 0.30 . . 1.04 24.0:28.6 4.00%
chrysocaulosus 38 2573 =+ 0.34 1.63 23.0-27.8 4.00%
gundlachi 20 2315 £ 024 056 22.2-24.5 2.42%
fernandinae - 33 98.74 = 0.36 120 '27.0-808°  418%
10th PRIMARY ST . .
auratus 17 8347 = 136 279 . 2787 "8:34%
chrysocaulosus 21 ~ . 8657 = 1.12 ° 258 83242 7.00%
gundlachi =~ 5 8240 - — T — . ' 8184 " P
fernandinde . 13 . 4462 =+ 2.32 419 - 38-53 . 9.39%
9th PRIMARY T oL o .
auratus 16 83.88 = 1.79. . 3.42 76-90 4.08%
chrysocaulosus 21 -~ 8529 + 140 321" 79:92 T - 8.76%
gundlachi 4 (79.5) — = 7881 . —.
fernandinae 12 9195 + 1.92 - 3.38. 8498 © - 3.85%

. " Specimens of C. @ auratus from southern peninsular Florida also’ included
for comparison. - Statistics include number of specimens (N), mean.(X), two stand-
ard errors (2SE) about each mean, one standard deviation (SD), sample. range (R)
and coefficient 'of variability (CV). Measurements in millimeters.

These: ratios compare with a mean- tail/wing ratio.of 695 for 41
Florida flickers (range .63 to .74). Examination of specimens shows
chrysocaulosus to be a larger form than Florida auratus: -In tail length
thé Cuban birds approximate flickers breeding in the northern United
States. The absence of weight data for Cuba flickers and the possible
adaptive modification of their bills and tarsometatarsi prevent deter-
mining whether wing or tail modification has been primarily responsi-
ble for its greater tail/wing ratio.” I suspect that the evolution of
shorter, more rounded wings in chrysocaulosus, rather than lengthen-
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ing of its tail, has been the major factor. Evidently wing length is not
a good index to body size in these flickers (see Hamilton, 1961). The
tail of chrysocaulosus shows modifications apparently related to its
more arboreal habits in comparison with continental C. auratus. The
central rectrices of chrysocaulosus have more protracted tips than in
Florida auratus which gives the feathers a more lanceolate effect.
Also the shafts of the central rectrices are more rigid and less flexible
than in guratus, and average slightly thicker (average 2.1-2.2 mm in
diameter at the bases of the central rectrices, compared to 1.9-2.0 mm
in Florida auratus).

Bror rEncTH: The bills in Florida and Cuban flickers are com-
parable in length. As chrysocaulosus is a larger bird, its bill is thus
proportionally shorter. Females' bills average approximately 2%
shorter than those of males. No differences in bill length among east-
ern, central, and western Cuban birds are apparent. The bill of the
Cuban flicker appears slightly straighter and less massive than that
of Florida auratus.

Tarsar, LeNgTH: Cuban chrysocaulosus has slightly shorter tarsi
than Florida auratus (table 1). Again, bécause of the larger relative
size of chrysocaulosus, its tarsi (= tarsometatarsi) are therefore pro-
portionally shorter than in auratus. This is apparently related to the
more arboreal habits of chrysocaulosus, as is the fact that this flicker
‘generally has more thick-set tarsi with heavier, more pronounced
scutes. Females average but 1%% shorter tarsi than do males. East:
ern Cuban flickers tend to have shorter tarsi than do central and west-
ern Cuban birds. The tarsus length/bill length ratio of .50 adult
chrysocaulosus averages .951, with a range of .84 to 1.05 (figures for
southern Florida auratus—mean = 973, range = .84-1.16).

WING SHAPE AND LENGTH OF -10TH PRIMARY: Althdugh chrysocau-
losus’ wings average 2-3 millimeters shorter than Florida auratus, all
the primaries of chrysocaulosus are not shorter than their counterparts
in the Florida birds. The shorter wings of chrysocaulosus are due to
reduction in length of the longer primaries (primaries 5-8), for its outer
primaries (9 and 10) are longer than the same remiges of southern
Florida auratus (table 1). The 9th primary of chrysocaulosus is only
3% longer than in auratus, but the 10th primary of chrysocaulosus is
11% longer than in auratus. Hence the cutermost primary is also pro-
portionally longer in chrysocaulosus. This is also evident from -the
ratios of primary 10/primary 9 in the two forms; chrysocaulosus speci-
mens show mean ratios of 432 (&) and. 429 (?) compared with .398
(8) and .399 (2?) in southern Florida auratus. In the auratus subspe-
cies group primaries 4-8 are longer than in chrysocaulosus, and do not



1965 SHORT: WEST INDIES FLICKERS 11

approach each other closely in length as they do in the latter forin.
The 2nd and 3rd-primaries - are ‘usually longer than primary 9 in chy-
socaulosus, although the 2nd occasionally equals the 9th in length.
While the 3rd primary is longer than the 9th in the auratus group,
primary 2 is shorter than (occasionally equal to) primary 9. The ex-
treme primaries (1,2,9,10) of chrysocaulosus are thus longer than in
Florida auratus, in keeping with the larger size of chrysocaulosus:
The central primaries (3-8) are reduced to a length less than in Flor-
ida auratus, accounting for the more rounded and hence shorter wings
of chrysocaulosus.

‘Breast sportiNGg: The spots on the breast and abdomen of chryso-
caulosus are about as deep but somewhat wider than those of Florida
auratus, which makes them appear more bar-like. Thé depth of the
largest breast spots averaged 4.35 mm in 22 male chrysocaulosus,
about the same as the mean of 4.39 mm for 21 auratus from southern
Florida. The mean spot width of chrysocaulosus (table 2) is signifi-
cantly greater in both male and female samples. The spots of chryso-
caulosus males average 1.34 mm wider than deep, while spots of Flor-
ida auratus males average but 0.62 mm wider than deep; female spots
average 1.75 mm and 0.30 mm broader than deep in the two forms,
respectively. Furthermore, while 41 of 43 adult chrysocaulosus meas-
ured had spots broader than deep (spot depth equaled spot width in
the other two), 13 of 35 Florida auratus (32%) showed spot depth equal
to or greater than spot width. The greater tendency toward barring

TaABLE 2. MEASUREMENTS OF CoLOR CHARACTER FEATURES OF
West INDIaN FLICKERS®

Males Females
Form N X*2SE SD R N X=2SE SD R
BREAST SPOT
WIDTH
auratus 19 5.01+=040 0.8 3.0-64)16 482+044 088 3.7-6.3
chrysocaulosus 22 5.69%0:28 064 4.7-65| 21 591028, 0.64 5.0-7.7
gundldchi 10 571+=050 078 46-73| 6 640 — — 6.1-7.1

fernandinae®® 21  2.33%+0.10 025 2.0-29| 22 2.14+016 0.38 1.5-3.0
BREAST PATCH

DEPTH

auratus 56 17.89+0.28 1.06 12-23 | 48 16.21+0.76 2.64 11-23
chrysocaulosus: 31 2293098 2.71 18-28| 34 21.29+094 274 15-27
gundlac_h'i 93 17.96+1.38 3.32 11-23( 18 1667+120 254 14-21

fernandinae — e — | - — = - —
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TasLE 2! (Contmued)

. - Maleg ) Feinales
Fo;m, N X *= 2 8E;, SD R N. X + 2 SE SD R.
BACK BAR
DEPTH - T :
auratus - 720 270+0.14 030 22-32|95 2.80+020 048 1.9-3. .5
chrysocaulosus 85. 2.84+0.12 0.33 2.2-3.5( 38 :-3.02+0.12"° 0.37 2.3-3. 9
gundlachi 25 277014 038 20-35|21° 296+0.14 034 2.3-3.6
fernandinae 30 4.40+0.22 0.59 3.1-5.6] 34 4.40+0.16 048 3.6-5.6
RUMP. COLOR ' '
SCORE . Co : - L :
auratus 55 0.82+0.16 058 - 0-2 |46 .0.87+022 075 0-3
'chrysocguloéus 34 3.76+0.52 1.58 2-4 37 3.85+048 144 24
gundlachi 23 3.48+028 0.67 2-4 19  3.95+0.10 0.23 34
f’emandinae T 400 '4:.00 ’
TAIL BLACK—
TOTAL EXTENT . ;
auratus 39 36.72x1:14 8.58 28-45 | 36 35.83+1.08 3.21 - 27-42
chrysocaulosus 28 38.29+1.04 276 35-44 29 36.86+1.20 3.24 3244
gundlachi 16 "32.3130.687 1.35 31-35 | 11 30.55+1.46 ‘2427 27-35
fernandinae none—tail barred : none;tgjl barred
TAIL BLACK— -
OUTER RECTRIX
auratus 14 9.00+122 229 413 |14 1071£122 227 614
chrysocaulosus 17  8.29x094 193 6-14 | 25 7.80+0.80 1.98 5-15
gundlachi, 12 8.17+0.60 1.03 6-10 7 857+0.96 1.28 7-11
fernandmae o
NUMBER OF TAIL BARS—-—
CENTRAL RECTRIX
auratus 13 146+098 176 06 |12 142+1.30 223 06
chrysocaulosus 15  4.73+0.36 0.70 4-6 18 4.17+0.40 0.86 2-5
gundlachi 9 310 2-4 5 3.60 2-5
fernandinae
NUMBER OF TAIL BARS—
EDGE OF OQUTER RECTRIX
auratus 13 423+056 1.01 2-5 11 5.09+0.74 1.22 0-7
chrysocaulosus 27  7.15+0.46 1.20 2-8 | 36 7.06+0.28 0.83 5-8
gundlachi 23  7.65+0.30 0.71 8-9 20 8.05+0.18 0.39 7-9
fernandinae 15 11-18 | 14 11-19

. *See table 1. Numbers refer to measurements in millimeters, unless othei-
wise indicated and except for Tail Bar and Rump ‘Score characters

breast bars.

**Depth of
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in. chrysocaulosus is also evident in the markings of the lower abdo-
men. These vary in fickers fiom bars, to chordate (narroweér reduced)
bars, to spots. -Flickers from southérn Florida generally have chordate
bars, though some show normal bars (13 of 41 examined for this fea-
ture) and a few exhibit spots (4 of 41). In contrast, nearly all (38
of 40) chrysocaulosus adults checked for this character were. barred,
with only. two birds showing chordate bars. Females tend to have
larger, more bar-like spots, and more abdominal ‘barring than males.
No geographic variation was evident in this character, -

Breast pATCH: -The black breast patch characteristic of Colaptes
auratus tends to take on a crescentic shape in the auratus and cafer
subspecies groups, and to be more globular in the other groups. Chry-
socaulosus exhibits a broad patch which is slightly, if at all, crescentic.
As the patch is equally extensive laterally in both auratus and chryso-
caulosus, the difference in depth best expresses its more crescentic
shape in auratus; in chrysocaulosus it averages 5 mm deeper than in
southern Florida auratus (both sexes; see table 2). This difference
is. statistically significant. No difference in the size of the patch is
detectable among samples from various parts of Cuba. Females-aver-
age 3% shallower breast patches than males.

Marar patcH: The malar area is almost equally extensive in the
chrysocaulosus and auratus groups. Following the practice used in
dealing with flicker hybridization (Short, 1965: 320-21), malat color
was scored fiom 0 to 4. Briefly, an all black malar is seored 0, an all
red one 4, and intermediate states from 1 to 3 (1—black with 1%
to 25% red, 2—mixture of red and black; from 25-75% red, and 3—
black. present, but patch more than 75% red). Four of 35 Cuban chry-
socaulosus show red malar traces (score—Il, see table 8) Seven of
38 soiithern Florida auratus show such traces (including one female
with red in its malar area). The black (or black and red) color of the
malar area doesnot extend forward to-the bill in most male flickers, but
is interrupted by a small anterior area colored tan or tan and gray.
This area averages 22% smaller in chrysocaulosus than in Florida
auratus (sample sizes 19 and 20 respectively). The Cuban flickers
_ thus have a slightly longer black malar patch than do flickers of the
auratus group. Most chrysocaulosus males (11 of 19) show some gray
traces in the otherwise tan aréa in front of the black malar, while
most males of the auratus group (19 of 20 southern Florida males)
show no gray. While the malar region in females of both subspecies
groups is largely vinaceous tan, most individuals of both groups show
slight to moderate amounts of gray. '

Back BarniNG: The back bars of chrysocaulosus average deeper
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than those of Florida auratus (table 2). Females show deeper bars than
males, their bars averaging 6% deeper in the auratus and chrysocau- .
losus subspecies groups. Western Cuban chrysocaulosus average
deeper bars than eastern Cuban birds, but the difference, which ap-
pears in samples of both sexes, is not significarit. Mean back bar
depth in the eastern Cuban sample is more nearly comparable to that
in Florida birds, as males average bars 2.73 mm deep (N = 14) and
those of females average 2.99 mm (N = 13; compare with values in
table 2). The bar measured is the outer bar of a randomly selected
feather in the interscapular region of the specimen’s back. This outer
bar was measured at its greatest depth, usually along the rhachis of
the feather. A sufficiently large light brown area (bar) exists beyond
the outer dark bar to .allow measurements to be taken on all but ex-
tremely worn birds. In addition to measuring the outer dark bar,
the total number of dark bars (complete and incomplete; the latter,
usually the basal bar, was noted as %, %, or 2 complete) on the feather
was noted, Males average 10% more barring than females, though
the bars of the latter are usually deeper. Mean values for the two
samples are as follows:
Males N  Females N

chrysocaulosus 2.14 20 1.98 21
Florida auratus 1.85 17 1.54. 12

Thus chrysocaulosus tends to have a greater number of complete bars
per back feather, as well as deeper bars than Florida auratus.

Back coLor: The dorsal brown color in flickers shows considerable
variation with wear and exposure to light. Flickers of both the
chrysocaulosus and auratus groups have much darker backs in fall
after the annual molt than in the breeding season. Southern Florida
auratus in the fall have dark olive brown backs with a faint greenish
cast, and a few birds show strongly greenish backs (3 of 74 adults).
‘One individual (MCZ no. 229094) from Tarpon Springs has red, as
well as green, on some of its back feathers. During the fall and win-
ter the yellow-green gradually disappears; this is mainly due to fading,
but is partly from wear of the feather tips, which tend to be more
strongly olive. By Juné-the back feathers are dull, even grayish brown.
Individuals of chrysocaulosus in fresh fall plumage are not nearly so
dark-backed as comparable Florida auratus, but show more yellow-
green. Several specimens have backs so yellow-green they approach
“Chrysoptilus” melanochloros in color. Of 72 adults, 7 are strongly
yellow-green, and 4 birds show considerable red mixed with the yel-
Jow-green. Ripley and Watson (1956) noted this erythristic tendency
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in chrysocaulosus. Much of the yellow-green cast is lost with wear,
so that birds taken in early sunimer are paler and léss yellow-green.
Compared with early summer Florida auratus, the worn, early sum-
mer chrysocaulosus are generally browner and paler, and they retdin
a light yellow cast which distinguishes them from virtually all Florida
birds. No sexual differences or geographic variation in back color
were noted in chrysocaulosus:

Rump:  North American flickers (C. auratus) generally have a white
rump patch. However, occasional individuals of the auratus, cafer,
and chrysoides subspecies groups, and all birds of the chrysocaulosus
and mexicanoides groups exhibit black markings of varying shapes on
their rump feathers, as do some species of the subgenus Chrysoptilus
(C. melanochloros, C. punctigula). The condition of the rump patch
was assigned scores from O to 4, with 0 representing an unmarked
rump condition and 4 the fully marked (spots and/or bars) condition,
in which the rump shows as much or more dark coloririg as it does
white between the marks. A score of 1 represents a rump patch with
6 or fewer spots or bars. Individuals are scored 3 if they exhibit a
well marked rump but with considerable white between spots. The
intermediaté condition (more: than 6 markings present, but visible
éffect that of a definite patch with some markings) is assigned a score
of 2. Mean rump scores for the southern Florida and Cuban samples -
are included in table 2. Of 106 southern Florida birds 15 scored
2 or 3, giving some overlap. - Most chrysocaulosus (58 of 69 specimens)
had completely barred and spotted rumps. All 11 specimens scoring
2 or 3 came from eastern Cuba, so more variation in rump markings
is apparent in the easten population. A sexual difference in amount
of marking seems to hold true for all populations of C. auratus;
females consistently show higher scores in rump markings; fewer fe-
males of chrysocatlosus score 2 and 3 than males, and more aurdtus
group females than males show spotting on the rump:

UPPER TAIL COVERT PATTERN: Chapman (1891) reported the great
variability in markings of the upper tail coverts in the auratus group
and depicted some of the patterns. Though not illustrating the en-
tire variability I encountered, figure 1 shows the major patterns in the
central (largest) upper tail coverts of West Indian and southern
Florida flickers. The major patterns grade into one another, as shown
by their sequence in the figure. The number of individuals (breeding
only) showing each type of pattern is indicated in table 4. If an indi-
vidual has a different pattern on each of the two central feathers,
one-half a specimen is listed for each pattern. Also, where individuals
shew composite patterns with one part of a feather exhibiting one
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Figure 1

VARIATION PATTERNS IN CENTRAL UPPER TAIL COVERTS
OF WEST INDIAN AND SOUTHERN FLORIDA FLICKERS

fernondinae

Pattern types include all black (no. 1), V-striped (nos. 2.6), horseshoe-tipped
(nos: 7-12) and barred (nos. 13-20). ' _
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pattern and another part still another pattern, one-half an individual
is listed for each. ‘The table shows that most flickers of the two forms
have barred central upper tail coverts (patterns 13-18). Large horse-
shoe-tipped patterns (8-11) and very black patterns (19,20,1,2,4) are
uncommon in Cuban chrysocaulosus, and in fact variants from the
barred pattern comprise léss than a quarter of the sample. Southern
Florida flickers exhibit more patterns, and greater numbers (45% com-
pared with 24% in chrysocaulosus) show black, horseshoe-tipped and
V-striped patterns. The sexes do not differ in this feature, and no
geographic variation was detected in Cuban. birds. ‘Chapman (1891)
noted that juvenile C. “auratus™ are more prone to show the simple
barred pattern than adult flickers, and my investigations bear this out.
However, 1 can find no definite evidence that changes from aging
occur following the postjuvenil molt. Subadult males (first year
birds) in small samples so far studied show no difference in fiequency
of various pattéerns from fully adult birds. The pattern progresses
from the central tail coverts anteriorly to the smaller coverts, generally
in a direction away from ‘the barred condition. Finally, strong asym-
metry in pattern is not uncommon in flicker upper tail coverts, as Chap-
man noted (1891), but only 1 Florida bird in 30 and 4 chrysocdulosus
in 35 exhibit strong asymmetry between the two central upper tail
coverts. '

AMOUNT OF BLACK IN TAIL: All forms of Colaptes auratus have a
black-tipped. tail. "Three measurements were taken of the extent of
the black area: 1) the greatest extent of solid black from the tail tip
toward the tail base (table 2); 2) the extent of black on the central
rectrices from-the tips toward their bases; and 3) the extent of black
from the tip toward the base of the outer rectrix (rectrix 5), meastfed
along the feather shaft (table 2). The data show that chrysocaulosus
has less black in its tail than southern Florida auratus. The outer
rectrices of auratus clearly have larger black tips than do those of
chrysocaulosus. :Furthermore, the black tip of the outer rectrix in. the
latter has a large border of yellow-white which restricts the dark area
to an island. The black tips in auratus’ outer rectfices are: themselves
tipped with a narrow white border, but the black area reaches the
sides of the feather below this border. Hence, the black area on the
outer rectrices of auratus is two to- three times greater than that in
the outer rectrices of chr_yéocaulosus.‘ The meéasurement of greatest
extent of black in the tail (measurement 1 above) seems to show that
chrysocaulosus has a larger black area than auratus. However when
the longer tail of chrysocaulosus is taken into account, the measure-
ments become comparable and show the two forms to be nearly alike
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only because chrysocaulosus has elongate central rectrices. The black
lanceolate tips of these protrude, increasing the total extent of the
black area, and making the amount of black appear comparable in
auratus and chrysocaulosus. Means for the extent of black in the
central rectrices are:

Males N Females N
Florida auratus 34.58 mm 12 31.90 mm 10
chrysocaulosus 38.17 mm 18 37.67 mm 18

The elongate tips of these feathers account for the seemingly greater
amount of black in the central rectrices of chrysocaulosus. Compari-
son of rectrices 2-4 in the two forms clearly indicates a reduced amount
of black in the tail of chrysocaulosus, although modification of the cen-
tral rectrices tends to minimize the difference between the two forms.
No geographic variation is apparent for this character in cuban chryso-
caulosus. There is no sexual difference in the extent of black in the
tail. After the annual molt the black tips of the rectrices begin to
wear and the black area of the tail gradually diminishes.

Tamw BarrING: Both C. a. chrysocaulosus and C. fernandinae have
more bars in their rectrices than does continental Notth American
C. aurdtus (table 2). The number of bars visible on the central rec-
trices of chrysocaulosus averages 4-5 compared with 1-2 in Florida
auratus. Likewise, the number of bars reaching the outer edge of the
outer (5th) rectrix averages about 7 in chrysocaulosus and only 4-5 in
Florida aurdtus. One or more bars are usually evident in all rectrices
of chrysocaulosus but number. 2. In auratus rectrices 2-4 usually lack
bars, while bars are absent frequently on rectrix 1. and even occasion-
ally on number 5. No sexual dimorphism was evident in extent of
barring, and no geographical variation was detected in chrysocaulo-
sus. .

NucnaL patcu:  Both the auratus and chrysocaulosus subspecies
groups have red nuchal patches. The only reduction in extent of the
patch noted in the forms being considered was in two southern Florida
auratus. Reduced nuchal patches were assigned. a score of 1, and the
results are indicated in table 3. Very extensive nuchal patches occur
in a few Cuban flickers showing erythrism in back color, and in a
male (USNM 453896) having red -extending from the nuchal patch
toward the back and superciliary stripe, and onto the sides of its neck
(this bird also has red feathers in the subocular region). Fifteen of the
chrysocaulosus specimens examined show a slightly more extensive
nuchal patch than Florida auratus specimens. Feathers in the nuchal
area of Cuban chrysocaulosus show a strong tendency toward melan-
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ism. Test (1940) noted two such melanic individuals. The generally
darker red of ¢hrysocaulosus’ iuchal feathers seems largely attributable

to an increase in melanins.

Most Florida auratus specimens have

orange-red nuchals, though some show darker red as in. chrysocaulo-
sus. No sexual or geographic variation was noted in this character.

TaBre 3. Anavrysis OF COLOR CHARACTERs Emproyep N Hysrip INDEX™

Form N X=2E SD R

N X=x2SE SD R

MALE NUCHAL SCORE

auratus 55 0.00 —_ — 0
chrysocaulosus 33 0.00 —_ — 0
gundlachi 20 0.00 — — 0

3.83 = 0.14 0.38 34

fernandinae 30

MALE THROAT COLOR SCORE

auratus 47 020 = 0.12 040 0-1
chrysocaulosus 33  0.00 —_ — 0
gundlachi 20 0.00 — = 0
fernandinae . see ‘text

MALE EAR COVERT SCORE

auratus 38 0.37 £ 0.14 046 0-1
chrysocaulosus 31 048 = 0.16 0.44 0-1
gundlachi 23 028 = 0.14 033 0-1
féernandinae. ‘see: text

SHAFT COLOR SCORE—3 & and 9 ¢

auratus 70 0.44 =+ 0.12 051 0-1.5
chrysocaulosus 76 1.15 = 0.14 059 0-2
gundlachi 44 026 + 0.12 041 0-1
fernandinae see text

MALE. CROWN COLOR SCORE

auratus. 35 026 = 0.16 0.40 0-1
chrysocdulosus 31 0.03 = 0.06 0.18 0-0.5
gundlachi 16 0.00 — — 0
fernandinae see text

FEMALE NUCHAL SCORE
51 0.04 = 0.06 0.19 0-1

38 0.00 — — 0
15 0.00 —_ — 0
33 4.00 — — 4
FEMALE THROAT COLOR
SCORE
47 0.09 = 0.08 0.21 0-1
37 (_).'00 — — 0
16 0.00 —_— — 0
see text
FEMALE EAR COVERT
SCORE

32 042 = 0.16 046 0-1

28 050 = 0.18 047 0-1

20 023 + 0.16 0.38 0-1
see text

MALE MALAR COLOR
SCORE

38 0.20 = 0.14 043 0-1.5
85 011 & 010 0.32 0-1.
24 025 % 018 044 0-1
30 043 = 0.18 050 0-1
FEMALE CROWN COLOR
SCORE
32 027 + 016 042 0-1
36 0.03 += 006 017 0-0.5

13 007 = 0.08 014 0-05
seé text

% See table 1 for statistical terms and samples used: See text for discussion

of scores:
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THROAT CoLOR: Cuban chrysocaulosus individuals resemble south-
ern Florida birds in their throat color, except that the tan is usually a
richer vinaceous. Some individuals (25 of 70 adults) have the frosted
appearance of certain auratus individuals whose throat feathers have
a ‘whitish-gray cast. No ih’divi_d'ual of chrysocaulosus approached the
pale variants found among Florida auratus specimens. Neither did
any chrysocaulosus exhibit definite gray coloring (scored 1 following
hybr1d index scores used by Short, 1965: 318) found in a few Florida
auratus individuals (table 3). No sexual dlﬂerences or geograph1cal
variation in this character were detected. - - - -

CoLoR OF EAR COVERTS: The ear covert or auncular area, includ-
ing its subocular extension to the mandible, is similarly colored in the
auratus and chrysocaulosus groups. As in the case of throat color,
chrysocaulosus exhibits a richer, déepér vinacéous tan ear covert color.
I have already discussed (1965: 320) the appearance of gray at the pos-
terior auricular edge in flickers of the auratus group and the effects on
this character of hybridization between the cafer and auratus groups.
Individuals of Florida auratus and of chrysocaulosus exhibiting gray
color in feathers at the rear of the ear coverts were scored 1, and those
lacking such gray were scored 0. Table 3 shows that the tendency for
gray to appear in the posterior auricular feathers is as great; if not
greater, in chrysocaulosus as it is in Florida auratus. The sexes show
no _difference in this feature, and no geographic variation is evident.”
As in the case of throat color, seasonal variation involves a slight
paling from fall to the breeding season, presumably from exposure to
light..

COLOR OF UNDER WINGS AND TAIL (— SHAFT COLOR): As shaft color
varies the same way in both sexes, data from males and females can
be treated together (Short, 1965:321). Shaft color varies more in
chrysocaulosus than in Florida auratus, and is usually a deeper golden
instead of a lemon yellow. Shaft color was graded for table 3 from
0 to 2 as follows:

Score Condition

0 — lemon yellow

0.5 — lemon yellow tending toward golden yellow
1 — yellow ‘with deeper gold or orange tinge
1.5 — golden yellow, orangish traces in shafts

2. — definite orange-gold in shafts and barbs

More than half the Florida birds score 0, and but 3 of 70 birds score
above 1. Only 16 of 76 chrysocaulosus specimens score below 1 (8
score 0), with most individuals (48) scoring 1 and 1.5. This difference.
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is highly significant. (For a discussion of changes in shaft color' from
wear and fading see Short, 1965:321). No geographical variation
in shaft color occurs among Cuban chrysocaulosus populations.
Crown coLor: Generally the gray crown color of chrysocaulosus
is a shade lighter than in Florida guratus. Fresh-plumage fall chry-
socaulosus differ less in crown color from worn spring and summer
birds than do guratus specimens because chrysocaulosus tends to have
less brown in the edges of the crown feathers following the annual
molt. Hence, the crowns of fall chrysocaulosus are quite gray, while
‘those of fall Florida auratus are more or less suffused with brown. As
a result of retention of brown in some spring birds, plus introgressive
effects from hybridization between the gray-crowned auratus and
brown-crowned cafer groups (Short, 1965), spring and summer speci-
mens of Florida auratus show a greater incidence of brown in the
crown than do comparable specimens of chrysocaulosus. In table 3
crown color scores range from 0 (gray crown) through 0.5 (slight brown
traces) to 1 (definite brown coloring in a portion of the crown). Only
2 chrysocaulosus specimens score 0.5 and none score 1, while 3 Florida
auratus score 0.5 and 16 score 1. Occasional specimens of chrysocau-
losus exhibit a faint olive wash on their crowns, not seen, or marked by
brownish in Florida birds, One chrysocaulosus male (MCZ. 80790)
has rusty crown feather edges; this bird also has red on its back.
Another male (USNM 177495) has melanic tips on its crown feathers,
with tiny red areas within the black. Melanic effects were not other-
wise noted in crowns of Cuban birds, though two Florida auratus spec-
imens exhibit blackish-gray coloring of some crown feathers. No
sexual differences in crown color were apparent among these forms, -
and no geographical variation was detected among Cuban samples.
Hysrm moex: In view of the modifications chrysocaulosus shows
in some characters used in the hybrid index devised (Short, 1965) to
analyze effects of interbreeding between the auratus and cafer sub-
species groups on various flicker populations, hybrid index analysis
of the Cuban birds is relatively unimportant. However, this informa-
tion is presented for the sake of treating all forms of C. auratus com-
pletely with one set of standards. The hybrid index characters are:
crown color, throat color, ear covert color, extent .of nuchal patch,
malar color (males) and shaft color. Scores for each character range
from 0 for the auratus (subspecies group) condition to 4 for the cafer
(subspecies group) condition: Possible hybrid index-values thus range
from 0 for an individual registering like auratus in all 6 (or 5 in the
case of females) characters to 24 for a male bird like cafer in all char-
acters, and 20 for such a female. Hybrid index values range in Florida
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auratus (both sexes) from 0 to 3.5, and in chrysocaulosus (also samples ‘
for both sexes) from 0'to 3. Statistical treatment of the data follows:

Males Females.
N X=*=2S8E SD N X+*2S8E SD
Florida auratus 37 135 %= 0.36 1.08 36 1.22 = 0.34 1.02
chrysocaulosus 35 190 = 0.22 066 37 157 = 0.22 0.66

Only presumed breeding Florida auratus and late winter and spring
specimens of chrysocaulosus were used. The sexual difference shown
is due largely to the additional malar color character in the male Ly-
brid index. The higher index shown by chrysocaulosus is chiefly due
to the shaft color difference between the forms. Florida auratus
shows lower scores than chrysocaulosus only in shaft color. The two
forms show similar ear covert scores, but the Flotida birds score
_ higher in nuchal patch (females only), throat color, malar color, and
crown color (table 3). These differences are probably the result of
introgressive effects from interbreeding between the auratus and cafer
subspecies groups on the Florida flicker population. (Short, 1965:
361 ).

BARRING ANTERIOR TO BREAST PATCH: Several uncommon color pat-
tern features, such as reddish back .color, and melanic tendencies in
~ crown and nuchal areas, have been mentioned above. One not previ-
~ ously noted is the tendency, more common in juvenile flickers, for small
bars to develop -anterior to the breast patch. Only 2 Florida specimens
of 41 show a single fine bar anterior to the breast patch; 6 chrysocau-
losus specimens have barring anterior to the breast patch, including
2 with 2 bars.

YELLOW AND TAN caST OF UNDERPARTS: A characteristic feature of
the auratus subspecies group is the presence on the underparts of a tan
or vinaceous tan cast over the feathers, especially those of the sides of
the breast. 'This is especially pronounced in.fresh plumaged fall birds,
which also have pale yellow about the tips of tlie feathiers, espécially
on the lower breast and abdomen. Both the yellow and tan fade and,
as fading occurs during the year, feather wear also diminishes the ex-
tent of yellow and tan color. The chrysocaulosus group exhibits a sim-
ilar though paler and less extensive tan cast below, but shows more
yellow. The yellow ¢olor is sufficiently bright and exténsive to be re-
tained into the spring and is even discernible in worn summer speci-
mens. Specimens from the vicinity of Trinidad, Cuba, are especially
vellow below. No sexual difference was noted in this character.
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Colaptes auratus gundlachi Cory 1886

GENERAL DIAGNosis. Resembles C. a. chrysocaulosus, but differs
from that form as follows:

.« 'a) breast patch relatively shallower
" b) color of undérwing and tail surfaces yellow, about as in au-
' _ ratus subspécies group and not golden as in chrysocaulosus
€) »wmgs shorter (no overlap)
'd) tdil actually and relatively shorter

e) b;ll shorter
f) tarsometatarsus shorter

Wine LENGTH: This race has the shortest wings of any population
of Colaptes auratus; measurements show no overlap with C. a. auratus
or with chrysocaulosus (table 1). The slightly greater mean wing'
length of females is probably an effect of small sample size.

Tam LENeTH: The tails of Cayman flickers average 15% shorter
than those of chrysocaulosus (table 1) with no overlap. A slight over-
lap is apparent between gundlachi males and Florida auratus males;
3 of 13 gundlachi overlap 2 of 33 auratus. The mean. tail/wing ratio
of 22 male and female gundlachi is .715 (range .65 to .74), in between
‘the 695 for Florida auratus and the 754 for ¢hrysocaulosus, though
closer to auratus. Thus although having a tail slightly longer in pro-
portion to its wing than auratus, perhaps because of its shorter wings,
gundlachi is more like auratus than chrysocaulosus. One would expect
that if factors .associated with insularity are responsible for the shorter
wings and lenger tail of chrysocaulosus, the Grand Cayman Island
flicker might -exhibit the effects éven -more markedly than it does.

Bt LENGTH: Grand Cayman flicker bills are 10-12% shorter than
those of Cuban birds (table 1) and the shortest of all forms of Colaptes
auratus. Bills of females average 3.9% shorter than those of males.

TarsaL LENGTH: The tdrsal length of gundlachi is about 9-10%
less than that of chrysocaulosus (table 1). Females average 2% shorter
tarsi than do males. The tarsal length/bill length ratio of gundlachi
averages .961 (range = .87-1.03), with a range and mean closely ap-
proaching that of chrysocauilosus.

WING SHAPE AND LENGTH OF 10TH PRIMARY: As in chrysocdulosus,
the very short wings of gundlachi are due to reduction in size of the
longer primaries. The 6th primary is usually longest in gundlachi, and
P2 and P3 are usually longer than P9. Thus, the inner primaries, P5-8,
are. proportionally longer than the central ones. Despite the very
small size of gundlachz its outer (10th) primary is nearly as long as in
southern Florida birds (table 1). The close similarity in wing shape in
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chrysocaulosus and. gundlachi is shown by expressing the lengths of .
the outer two primaries and wing length of gundlachi as percentages
of the sime measurements in both southern Florida auratus and Cuban
chrysocaulosus:
Wing length = P9 P10
Florida aeuratus 88% 94% 98%
chrysocaulosus 90% 91% 89%

These percentages are the averages for both sexes combined. Thus
the outer primaries, as well as total wing length of gundlachi, are
9-11% shorter than those of chrysocaulosus. Though gundlachi has
12% shorter wings than auratus, its P10 is but 2% and its P9 6% short-
er. Both gundlachi and chrysocaulosus differ from Florida auratus in
having relatively longer inner and outer primaries, but shorter céntral
primaries.

BreasT SPOTTING: The breast spots of gundlachi are similar in
shape to those of chrysocaulosus, but tend to be larger; they average
.35 mm deeper and .26 mm wider despite gundlachi’s much smaller size.
The spots are thus bar-like in averaging 1.30 millimeters broader than
deep in the males and 1.60 millimeters broader in females .(see chyso-
caulosus breast spotting section). No individual gundlachi had spots
deeper than broad, as was found in 5% of chrysocaulosus and.32% of
Florida auratus specimens. Half of the gundlachi specimens (6 of 12)
checked for shape of the abdominal markings showed chordate bars,
while the rest had regular bars.

BrEasT PATCH: AS in chrysocaulosus the breast patch of gundlachi
is non-crescentic, but it is relatively narrower than in the Cuban bird
(table 2). In both sexes of gundlachi the breast patch averages. more
than 20% narrower than in chrysocaulosus, while the size differences
between them would appear to warrant: only about a 15% difference.
The breast patch of the Grand Cayman birds is slightly deeper, and
hence is relatively deeper; than that of the larger Florida auratus,
though not nearly so deep as in chrysocaulosus. Females average 7%
narrower patches than males.

MaLar patci: 6 of 24 gundlachi males showed some red in their
otherwise black malar patches, though no individual showed enough
red to 'score higher than 1. .The miean. score (table 3) does not differ
significantly from that of chrysocaulosus and Florida auratus. None
of the females examined had black malar traces. Male Grand Cayman
flickers have a small tan or tan and gray area anterior to the black ma-
lar, which is larger than in chrysocaulosus and about as in auratus.
Of 13 females 5 had gray and tan malar regions.
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Back BarriNG: The back bars of gundlachi average between those
of chrysocaulosus and auratus in depth (table 2). ~ Considéring the
smaller size of gundlachi, the bars are hence relatively deeper than in
auratus, thus being similar to those of chrysocaulosus. Females show
broader bars than males. )

Back coLor: The backs of Grand Cayman flickers are similar in
color to those of chrysocaulosus, but tend to be a trifle darker. Sea-
sonal changes are similar in the two forms, The yellow-green cast
of the back feathers resembles that in chrysocaulosus; 3 of 40 adults
show definite green color on their backs, and one (MCZ 68281) has
some reddish feathers.

Rump: The rump markings of gundlachi are more often in the
form of spots than those of chrysocaulosus. Males have whiter, less
marked rumps than males of chrijsocaulosus (table 2). Although fe-
males score about as in chrysocaulosus, the tendency for the markings
to be less bar-like and more spot-like makes their rumps look whiter
than those of chrysocaulosus females. Of the 11 out of 41 adults that
score 2 or 3, only 1 was a female.

UPPER TAIL COVERT PATTERN: Only 1 of 27 gundlachi specimens
exhibits an entire pattern not of the barred type; 4 others either have
one of the central covert feathers barred and one horseshoe-tipped
(patterns 15 and 7, respectively—1 specimen),.or show partial barred
and horseshoe-tipped or v=striped patterns (combinations of patterns
18 and 7, 16 and 1, 18 and 1, in 3 individuals). Thus all but one of
the Grand Cayman flickers show a barred or partlally barred pattern
(see fig. 1 and table 4). This form shows less variation from the
barred condition than ¢hrysocaulosus or races of the auratus and cafer
subspecies groups. Three specimens of gundlachi exhibit strong asym-
metry in tail covert pattern, showing composite patterns of numbers
15 and 7 (noted above), and 15 and 18 (2 specimens). No sexual
differences were noted.

AMOUNT OF BLACK IN TalL: Like chrysocaulosus, gundlachi has
somewhat less black in its tail than does Florida auratus (table 2).
This: is due to the more attenuate central rectrices of gundlachi and
chrysocaulosus. These rectrices are lanceolate and the edges of the
'vanes at the feather tips grade in a long gently concave arc into the
vanes toward the feather cases. In auratus the vanes of the pointed
tips of the central rectrices have more sharply concave margins, which
make the tips less attenuate and the shape of the feathers less lanceo-
late. The shafts of the central rectrices are slightly more rigid in
guridlachi than in C. a. auratus.
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TaBLE 4. UpPER Tair, Covert PATTERNS OF WEST INDIAN FLICKERS®

Pattern  auratus chrysocaulosus gundlachi

L 0.5 0.5 1.0

2 2.5 — —

3 1.0 — — | auratus — 7.0 = 22%
4 0.5 . 1.0 — chrysocaulosus — 85 = 7%
5 - 20 1.5 — gundlachi — 00 = 0%
6 1.0 1.0 —_

7 0.5 4.0 1.0

8 1.5 — —

9 —_ — 1.0 auratus — 65 =21%
10 —_ 1.5 — chrysocaulosus — 85 = 16%
11 3.0 — — gundlachi. — 20 = 7%
12 1.5 3.0 —
13 3.5 6:0 —_

14 — 55 1.0

15 — 5.0 .

16 05 55 gg auratus — 17.0 = 55%
17 (fernandinaé pattern) - ' chrysocaulosus — 395 = 76%
18 3.0 165 " 135 gundlachi — 240 = 89%
19 8.5 10 —

20 15 — 0.5

N 31.0 52.0 27.0

* Including breeding sample from southern Florida (C.. a. auratus). See fig. 1
for patterns. Adults of both sexes are included in the ‘table.

TamL BarrING: The tail of gundlachi averages even more barred
than that of chrysocaulosus. The number of bars on the central rec-
trices ranges from 2 to 5 in 14 adults, about:as in chrysocaulosus, while
the number of outer tail bars averages more than in chrysocaulosus,
the difference being significant in the case of females (table 2). All
rectrices of gundlachi have at least one bar present, including the 2nd
rectrix which is usually unbarred in chrysocaulosus. No sexual differ-
encé in extent of barring was noted.

NucaaL patcr:  The color and extent of the nuchal patch in. gund-
lachi are similar to those of chrysocaulosus. Very exténsive nuchals,
as seén in a few chrysocaulosus, were not-found in the gundlachi speci-
mens. Effects of increased melanism in the nuchal patch, noted in
chrysocaulosus, are also evident in gundlachi. None of the Grand
Cayman flicker specimens has a reduced nuchal area.

THROAT COLOR: As in chrysocaulosus (table 3).
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CoLoR OF EAR COVERTS: Scoring for this feature (table 3) indi-
cated a slightly lower tendency for gray to appear in the posterior
auricular feathers of gundlachi than in C. a: auratus and C. a. chryso-
caulosus. Caymanian birds, like Cuban chrysocaulosus, exhibit deeper
~ vinaceous ear covert color than Florida birds.

Coror oF unpErR WiINGS AND TAIL: Unlike chrysocaulosus, gund-
lachi has shafts colored éssentially yellow, ds in thé continental popu-
lation of the auratus subspecies group. Shaft color scores attained by
the Grand Cayman birds range from 0 to 1 (table 3). Only 23% of
the chrysocaulosus specimens score below 1, while 79% of the gund-
lachi specimens do so. -

CrownN coror: Fall specimens of gundlachi have the gray crown
feathers tipped with dark gray or blackish melanin which gives them a
dull, barred effect:. These dark edges show traces of red in a few in-
dividuals. Also evident is a strong tendency for black to oceur along
the feather shafts from the basal gray areas up to the centers of the
feathers, where the black often: spreads into the barbs. These melanic
effects are not taken into account in the scoring results (table 3). Dur-
ing the year the crown feather edges wear away, leaving the crown
quite gray. How the brown color effects seen in auratus are related
to the melanic tendencies in gundlachi is not clear. If there is simply
a replacement or a change in frequency of thé kinds of melanins pres-
_ent, then the scoring in table 3 may not represent the correct situation.

Hybrid Index: Its low scores for throat, ear covert and shaft
color, and scores similar to those of chrysocaulosus for nuchal patch,
malar color and crown color, give gundlachi a very low hybrid index.
The values obtained are as follows:

N X =2 SE SD

Males 23 089 = 032 0.78
Females 19 0.50 = 0.28 0.60

Colaptes fernandinae Vigors 1827

Although Vigors put it in the genus Colaptes, this species was
later placed in the monotypic genus Nesoceleus Sclater .and Salvin
(1873) erected for it. The characters of the genus -as Ridgway (1914)
lists them occur in other Colaptes, except for fernandinae’s streaked
crown, lack of black in the tail, completely barred tail, and lack of
feather covering over the nostrils. The genus is largely based on. the
last mentioned feattire, which is also found in the related woodpecker
genera Celeus (including Micropternus) and Meiglyptes. In other
picid genera the prefrontal feathers usually extend anteriorly more
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or less to obscure the nostrils. The genera Picus (species erythro-
pygius only), Dinopium, Chrysocolaptes and Blythipicus have the
nostrils variably exposed with prefrontal feathers reduced in size
and/or number. Considerable interspecific and even intraspecific
variation in this condition is encountered in Chrysocolaptes and Blythi-
picus. It is noteworthy that Picus, Dinopium, Chryosocolaptes and
Blythipicus are directly or indirectly related to Celeus (Bock, 1963:
277), and through that genus to colaptine woodpeckers. As the func-
tion of the feather covering is not clear, the significance of its loss
cannot be evaluated, especially as it is absent in both specialized
(= arboreal, strongly woodpecking) woodpeckers, like Blythipicus
and generalized (= limited or weakly woodpecking, arboreal or ter-
restrial) woodpeckers such as Celeus.

Bond (1950: 92) has noted the close relationship of Nesoceleus to
Colaptes. Fernandina’s flicker has the gereral appearance of a flicker;
it is largely terrestrial, moreso than Colaptes auratus chrysocaulosus,
and does not differ markedly in habits from other flickers. Mayr,
Linsley, and Usinger (1953: 50-51) stress that the size of the gap be-
tween genera ought to be in inverse ratio to the size of the unit being
considered, in order to prevent the recognition of unjustified monotypic
genera. They further state (p. 30) that the: essential property of a
genus is its morphological distinctness, usually correlated with occu-
pation of 4 distinctly different ecological niche. I consider these points
well taken, and find that this species does not merit generic separation
from other flickers: It does differ sufficiently, however, to warrant
maintaining it in a separate subgenus.

The flickers of this subgenus resemble other flickers in having
yellow or red shafts, particularly of the rectrices and remiges, a rel-
atively long, pointed bill not highly modified for woodpecking; legs,
feet, and tail relatively unspec1ahzed for arboreal habits, a strongly
barred dorsal pattern, much barring in the tail, sexual recognition
dependent upon a malar patch, and terrestrial foraging habits. Fea-
tures distinguishing this from other subgenera are:

1) streaked crown
2) lack of black area in the completely barred tail
3) nostrils not covered by prefrontal feathers

GENERAL DracNosis: Diagnostic features of the species are those
of the subgenus Nesoceleis. " Resemblance to the auratus and chryso-
caulosus groups of Colaptés auratus is shown by the generally similar
body shape and bill, and by the similarities of fernandinae to other
flickers noted above. Fernandina’s flicker differs from C. 4. chryso-
caulosus in these features: ‘
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a) tail completely barred
b) underparts barred, not spotted
¢) no breast patch
d) throat streaked, including malar area of female
e) ear coverts cinnamon-white, not vinaceous
f) dorsal dark bars broader, more numerous
g) nuchal patch absent,.or traces only
h) crown streaked cinnamon-buff rather than solid gray
i) rump buff and datk barred as back, with no indication
of white patch
j) longer wings, somewhat more rounded
k) longer tail, no black area present
1) longer bill, base of maxilla flattened (between nostnls)
m) longer tarsus
n) longer outer (10th) primaries

Wine LeENcTH: The wings of fernandinae are relatively short, but
longer than in flickers of the chrysocaulosus group and southern Flor-
ida auratus (table 1). The birds are quite variable, with a range of
variation in males encompassing the entire range of both C. a. chry-
socaulosus and Florida auratus. Females average 2% shorter wings
than males. Central Cuban birds average shorter wings than those
from both eastefn and western Cuba; in the total male wing length
range of 138 to 157 mm, all birds with wings above 148 mm come
from eastern and western Cuba, and all those with wings below 144
mm are central Cuban birds. Comparable values for females are:
range 139 to 152 mm; only eastern and western Cuban females over
147 mm; and ¢6nly central Cuban females below 143 mm: Despite
these apparent differerices, samples from different parts of CGuba are
too small for them to be significant. .

Tam LENcTH: The tails of Fernandina’s flickers average 10 to 13
mm.longer than those of chrysocaulosus (table 1). Since fernandmae
appears only slightly larger than chrysocaulosus in body size, though
its longer bill and tail make it seem considerably larger, its tail is
thus proportionally much longer, as the ‘tail/wing ratios show (in-
cludés males and females): 7

Range Mean
Florida auratus .63-.74 .695
chrysocaulosus 70-82 754
fernandinae 77 - .87 .806

The di&erence betweén chrysocaulosus and fe'r'mmdi’nae is due to
fernandinae’s longer tail and to a lesser extent to its proportionally
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shorter wings. The central rectrices of fernandinae are protracted
as in chrysocaulosus, but the feathers and shafts are.less sturdy. When
viewed from the side the rectrices of fernandinae are nearly straight
and barely curve downward over their entire length; those of chryso-
caulosus curve perceptibly over their length, and curve downward
markedly near their tips. Presumably these differences are correlated
with the more arboreal habits of chrysocaulosus and more terrestrial
habits of fernandinae. Geographic variation in tail length follows that
described for wing length. Central Cuban fernandinae males have
tails ranging in length from 110 to 121 mm, females from 111-121 mm.
Males from. eastern and western Cuba range from 114 to 128 mm.,

females from 116-130 mm. Again, the small sample sizes, 23 adults
from eastern and western Ciiba and 16 from central Cuba render the
difference less than significant, but similar differences in both char-
acters, and in both sexes for each, show the central Cuban birds to be
generally smaller than those, from eastern and western Cuba.

Bor LenetH: The bill is longer in fernandinae (table 1) than in
any populations of Colaptes auratus except those of the cafer subspe-
cies group from northwestern North America. Males in samples of the
two Cuban species show no overlap in bill length, while females
barely do so. Bills of females avérage 4% shorter than those of males.
That central Cuban Fernandina’s flickers tend to have shorter bills
than those of eastern. and western Cuba is suggested by these data:

Males Females
N Mean. N Mean
Eastern Cuba 9 32,76 mm. 14 31.76. mm.
Western Cuba 6 33.40 mm. 4 8215 mm.
Central Cuba 8 32.05 mim. 9  80.77 mm.

The long curved bill of this form is similar in shape to that of Colaptes
auratus. However, the ridge of culmen is reduced, especially posterior
to the nostrils, and the dorsal surface of the bill between the nostrils
and the forehead is thus considerably flattened. This feature is ex-
hibited by another long-billed flicker, Colaptes rupicola of the South
American Andes.

TaRsaL LENGTH: .As might be expected from its larger size, fernan-
dinae has a longer tarsometatarsus than chrysocaulosus and Florida
auratus (table 1). Its tarsal meautements are similar to those of com-
parably sized northern North American Colaptes auratus. Females
average 3% shorter tarsi than males. Tarsal length in fernandinae
individuals is rarely as great as, and never more than bill length. The
range in tarsal length/bill length ratios for 44 adults of this species
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is .80-1.00, with a mean of .904. Means for the three races of Colaptes
auratus considered in ‘this report are .951, 961 and .973 for chryso-
caulosus, gundlachi, and Florida auratus, respectively. This difference
is due to the fact that, although bill length and tarsal length are rela-
tively similar in the two species, the bill of fernandinae tends to be
longér for its size than are its tarsometatarsi. The tarsus/wing leéngth
ratio of adult C. ferndndinae compares with those of chrysocaulosus,
gundlachi and Florida auratus as follows: '

N Mean Range
fernandinae 39 .198 18-.22
chrysocaulosus 52 185 17-.20
gundlachi 29 186 17-.20
Florida auratus 65 182 17-.20

Tarsal length shows some geograph1cal variation, with central Cuban
fernandinae having longer tarsi.in contrast to shorter wings, tails, and
bills than birds from eastern and western Cuba. The following data
suggest this variation, which again is not great enough, considering
the size of the samples, to be statistically significant:

Males ‘Females
N Mean N Mean
Eastern Cuba 11 29.05 mm. 17 28.22 mm.
Western Cuba 6 29.48 mm: 4 28.48 mm.
Central Cuba 8 30.09 mm' 9 29.50 mm.

WING SHAPE AND LENGTH oF 10tH priMaRY: The wings of Fernan-
dina’s flicker are more rounded and about 4% longeér than those of
chrysocaulosus. The longest primary of fernandinae is P5 or P6; pri-
maries 3-8 approach each other in length, with P3 nearly as long as
P8 and P4 longer than P8. In chrysocaulosus, where P6 is longest, P3
and P4 are considérably shorter than P8, the 1st and 2nd primaries are
shorter than P9, and P3 is about as long as P9, while fernandinae has
primaries 2 and 3 longer than P9 and P1 slightly shorter or equal ‘to
P9. The total efféct in fernandinae is that'of an evenly graded, round-
ed wing: Chrysocaulosus’s Wing seems longer and more pointed, and
the longer feathers appear foreshortened. Data on wing length, length
of P9 and length of P10 in table 1 show that Fernandina’s flicker has
‘wings 4% longer than chrysocaulosus and about 2% longer than Florida
auratus, and the 9th primary proportionally (8-9%) longer than in
auratus, and relatively similar in length (about 5% longer compared
with 4% greater wing length) to the elongate 9th primary of chryso-
caulosus. The outermost primary (P10) is proportionally about 20%
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longer than in chrysocaulosus and 33% longer than in Florida auratus.
This is evident also from the P10/P9 ratio, which is .49 in fernandinae,
43 in chrysocaulosus, and .40 in Florida auratus. Hence.the elongate
outer primary of fernandinae which is not only longer, but has a rela-
tively broader vane than in Colaptes auratus, contributes to the more
rounded shape of its wings.

MARKINGS ON UNDERPARTS: Colaptes fernandinae is barred rather
than spotted on its breast and abdomen and has a streaked throat.
This is in contrast to the unmarked throat, breast patch, and spotted
lower breast and abdomen ‘of Colaptes auratus. The relationship be-
tween ventral barring and. spotting can be dem_onstra,ted in several
ways. A tendency toward the barred condition in Colaptes auratus
is shown by: 1) occasional barring above the breast patch in juvenile
North American flickers and even in a few adults; 2) the less spot:like
and more bar-like spots of certain forms of this species, notably the
chrysocaulosus, chrysoides and mexicanoides subspecies groups; and, 3)
the barring all races of this species frequently exhibit on the lower
abdomen. Also, spots are present to a greater or lesser extent where
the throat streakings meet the barring of the breast in C. fernandinae.
The change from streaks to bars involves narrowing of the basal por-
tion of the streak, broadening of the distal portion, separation of the
distal portion so that it appears spot:like, and final broadening of the
original distal portion, which has now become a bar (fig. 2). The area
of changeover is restricted to the middle and lower throat in fernan-
dinae. Colaptes melanochloros also has a streaked throat and barred
belly, but in this species the area of changeover has become much
deeper, so that most of the breast is characterized by spotting (fig. 2).
Thus genetic control of these markings is rather plastic. By restrict-
ing or broadening the areas over which one type or another occurs,
any pattern or combination of bars, spots, and streaks can develop.
Combinations of these are notable features in Colaptes, the related
genus Campethera, and to a lesser extent in Déndrocopos and other
picid genera. The bars on the breast of fernandinae in the same area
where spots are measured in C. auratus are narrow (table 2) compared
with the depth of the spots in chrysocaulosus (mean depth 4.35 mm in
males, 4.16 mm in females) and Florida guratus (4.39 mm in males,
4.52 mm in females). The bars tend to be much narrower on the lower
abdomen, and deeper on the flanks than on the breast. :

Marar paTce:  The malar patch of male fernandinae seems longer
than in C. auratus because the rear edge of the patch grades into the
throat streaking and thus appears to taper off to the rear; actually it
is comparable in extent to that of C. auratus. Thirteen or 43% of fern-
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andinae males show traces of red (score = 1) in the malar region,
compared with 11% of chrysocaulosus males, 25% of gundlachi males
and 18% of auratus males from southern Florida. The larger number
of fernandinae males that show some red in the malar area probably
reflects a retention of the genes responsible for red coloring in the
malar patches of ancestral flickers. Males of species of the subgenera
Soroplex and Chrysoptilus typlcally have predominantly black malars
with considerable red also present. Feathers at the anterior end of
the malar-patch in fernandinde males tend to be streaked like the throat:
feathers. Females of this species have their malar region streaked and
indistinguishable from the throat region. Streaked malar patches are
not restricted to fernandinae, foi females of some races of Colaptes
punctigula and C. melanochloros have fully streaked malars, and males
of C. pitius and C. campestris also tend to exhibit streaks.

Back BarriNG: The back bars of Fernandina’s flicker are nearly
50% deeper than in chrysocaulosus and Florida auratus. The sexual
difference (deeper bars in females) found in C. auratus is not evident in
C. fernandinae, nor is any geographic variation in this feature worthy
of note. The number of bars per feither averages about 3.5 in both
sexes (range 2-2/3 to 4), 50% to 100% greater than in chrysocaulosus;
gundlachi, and Florida auratus. The number and depth of the bars in
Colaptes fernandinae is similar to that found in the Soroplex group of
Colaptes. Within C. auratus the mexicanoides subspecies group shows
an approach toward the deeper, more numerous bars of these flickers.

Back coror: The deep back bars render the back mostly dark
blackish brown, but the narrower interspaces impart a buffy-white
to buffy-yellow background. No geographical variation and no sexual
differences were noted. Some individuals, especially fall birds, show
greenish in their back feathers. These closely approach specimens of
Colaptes melanochloros melanolaimus in extent and color of marking
and in the dull greenish color of the interspaces.

Rume: One of the anomalies in this highly terrestrial species is
the total lack of a rump patch, which all other strongly terrestrial forms
of Colaptes have. The only suggestion of a patch in fernandinae is in
the lighter, often white interspaces between bars on the rump feathers.
The bars themselves are very narrow, but the feathers are much smaller
than those of the upper back, so this is to be expected.

UPPER TAIL COVERT PATTERN: The pattern of the upper tail coverts
of fernandinae is shown in figure 1, pattern 17. Variation from. this
pattern involves the number of complete bars (10-16), the width of the
bars and in 5 specimens the merging or breaking up of bars. These
variations are minor, and even those tail coverts showing breakup or
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merging of some bars are predominantly barred in a normal fashion.
Hence, within Colaptes auratus, even C. a. chrysocaulosus exhibits far
greater variation in tail covert pattern than does C. fernandinae.

-TAIL BARRING: As noted above, the tail of Fernandina’s flicker is
barred and has no black area. The nearest it comes to a black-tipped
tail is the partial merger of the last two or three bars of the central
rectrices in a few specimens (e.g., USNM 453930), in which the bars
are ‘joined slightly along the rhachis. Bars vary slightly in depth, and
the number per feather varies from 11 to 19. A few individuals show
slight. tendencies for several bars to break up near the rhachis, form-
ing a short streak.

NucuAL patcH: No female fernandinae shows traces of a red
nuchal patch, but 5 males exhibit slight indications of red suggesting
that the ancestors of fernandinae had nuchal patches, as do most mem-
bers of the gemis Colaptes and the closely related genus Piculus.

THROAT coLor: The throat region bears featliers with black cen-

tral streaks bordered by white outer margins. The streaks are broad-
est to the sides and rear and narrowest anteriorly. They become con-
stricted in feathers of the lower throat, where they give way to spots
and then bars. As noted above, the malar region of females is streaked
and not distinctly separated from the throat.
- CoLor OF EAR coverTs: The ear coverts vary from cinnamon to
buffy white. They tend to be more cinnamon, approaching rufous
posteriorly, and more buffy white anteriorly, much as in Colaptes
rupicola. The rear edge of the auriculars may be slightly or even mod-
erately streaked like the crown. No sexual difference is manifest.

COLOR OF UNDER WINGS AND TAIL:  The flight feathers and the body
feathers as well are strongly yellow-shafted. The upper sides of the
~ flight feather shafts are dark, as they are partially in Colaptes pitius.
Although the under wing surface is barred more strongly than in
C. auratus and the tail is heavily barred, the lower surfaces of the wing
and tail have enough yellow in the. feather barbs and shafts to present
a bright yellow surface in displays. Three: of 30 adults show yellow-
orange shaft color (score = .5); the others are light lemon yellow. No
sexual difference in shaft color is apparent. The under wing coverts
below the “wrist”, usually spotted or spot-barred in auratus, are finely
barred in femandmae

Crown coLor: The crown of fernandinae ranges from dark cin-
namon-chestnut through light cinnamon to pale buffy white. This con-
siderable variation is associated with variation in color of the posterior
ear coverts. The crown is streaked with black along the feather
shafts. These streaks vary considerably in width, the broader ones
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generally occurring in individuals with paler crown color. They
occasionally form streak-spots by reduction of the black color in the
central portion of the crown feather shafts. Posteriorly the central
black areas along the feather shafts gradually lessen in extent and the
feathers become tipped with black. Across a few rows of feathers
these black tips become bars, and then the nape feathers give way
to the barred back feathers. No sexual differences in crown color
were noted, nor any apparent geographical variation. Although the
streaked cinfamon crown of fernandinae is unique in Colaptes several
species (loricatus, grammicus, undatus) of the related genus Celeus
exhibit similar crown color and markmgs ‘
DISCUSSION

The West Indian populations of Colaptes auratus exhibit dlStlnC-
tive features typical of geographical isolates. The largely clinal vari-
ation evident i in the continental races auratus and luteus of the auratus
subspemes group does not simply continue into the Cuban and Cay-
manian populations. Members of the chrysocdulosus group exhibit
discordant variation in their proportlonally longer tails, rounder* ‘wings,
bai-like breast spots, less’ crescentic breast patch, yellow or yellow-
green cast dorsally and ventrally, heavxly barred and spotted rumps,
more barred tails and upper tail coverts, and golden shaft color com-
- pared with the auratus subspemes group. This dlscordant variation
and the arboreal specialization of the chrysocaulosus group reflected
by its strong feet and more rigid tail are best indicated by recogmzmg
the races chrysocaulosus and gundlachz as compnsmg "a subspecies
group separate from the auratus, cafer, chrysozdes and mexzcanozdes
groups of C. auratus.

The chrysocaulosus and the mexzcanozdes groups and to a lesser
extent the chrysoides group, share several distinctive features, believed
to be primitive. These features, bar-like breast spots and a deep,
less cresceritic breast patch, may have characterized the continental
flicker populatlon anicestral to the chrysocaulosus group. The rounded
wings;, yellow-green cast above and below, heavily marked rump, more
barred tail and upper tail coverts, gold shaft color, and reduced black
in the tail appear to have developed in the chrysocaulosus group after
it reached Cuba. The whiter ramp and yellower, less golden shafts
in the well-differentiated racé gundlachi suggest that it originatéd
from pre-chrysocaulosus stock at a time when that stock was more
yellow-shafted and white-rumped.

'The major characteristics of C. a. gundlachi are those associated
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with its small size. The differences in meéasurements between gund-
lachi and chrysocaulosus are ¢onsiderable, with no overlap in wing
length: or tail length .and only slight overlap in bill length and tarsal
length. Other differences, the shallower breast patch, less golden
shafts, and whiter rump of gundlachi, are minor, and do not obscure
the close relationship between the two races. Mayr (1963: 320-321)
has commented on the. generalization  often made that insular popula-
tions are of smaller body size than adjacent ‘mainland populations.
If the Cuban chrysocaulosus be considered a mainland population,
gundlachi is irideed much smaller. Mirphy (1938) hoted that insular
races of birds frequently have larger bills than. their closest mainland
relatives. The Grand Cayman flicker is smaller than chrysocaulosus
and has a smaller bill; chrysocaulosus, considered as an insular form,
has a barely longer bill than that of the smaller mainland C. a. auratus.
Excessive sexual dimerphism in bill length noted by Selander and
Giller (1963) for some insular woodpeckers is not evxdent in C. a.
gundlachi (Short, 1964).

As flickers have apparently -enjoyed a long hlstory on Cuba and
Grand Cayman, the problem arises of why they are absent:elsewhere
in the West Indies. It reaching Grand Cayman and Guadalupe Island
off Baja ‘California; Colaptes auratus has exhibited the ability to pio-
neer islands successfully; hence it is surprising that it has not reached
Jamaica or beyond. It.is equally surprising that ancestral Colaptes
fernandinae reached Cuba and apparently underwent a long period
of evolution without successfiilly invading othér islands. - Neither of
these flickers occurs on the nearby Isle of Pines, although Colaptes
auratus has gone beyond it to Grand Cayman. ‘

I have discussed the history of flickers in coritinental North Amenca
elsewhere (1965: ,407&) A fossil pieid ulha from tlie Lower Pliocené
of Nebraska. (Wetmore, 1931),. which I have examined, is- colaptine
and indistinguishable. from those of Colaptes melanochloros and Co-
laptes auratus mexicanoides: Thus large flicker-like woodpeckers ex-
isted in' North America about ten million years ago.. Although specu-
lative, I suggest that: pre-fernandinae flicker stock reached Cuba from
the north in thé middle or late Pliocene. Much later, perhaps in the
early Pleistocene, individuals of Colaptes auratus invaded Cuba from
the Florida region. Probably as a result of competition between the
two ground-foraging flickers, the Cuban auratus popiilation developed
more arboreal habits @nd. attendant morphological specializations,
giving rise to chrysocaulosus: Still later, in the middle to late Pleisto-
cene, ancestral chrysocaulosus stock reached Grand Cayman Island
from Cuba and evolved into gundlachi.



38 BULLETIN FLORIDA STATE MUSEUM Vol. 10

The chrysocaulosus group is thought to have reached Cuba from
the north. for two chief reasons in addition to the lack of fossil evi-
dence of flickers on other Caribbean islands. The first of these is the
relationship of the chrysocaulosus group with continental flickers,
particularly the auratus subspecies group. This relationship is indi-
cated by the general acceptance of chrysocaulosus as a race of Colap-
tes auratus in the strict sense (Bond, 1960). Except for several fea-
tures noted above and best regarded as primitive in the species as a
whole, the chrysocaulosus group shows no close resemblance to the
Central American mexicanoides group. The facial patterns of the
chrysocaulosus and auratus groups ate nearly identical and different
from those of all other subspecies groups of C. auratus. Other fea-
tures especially relating the chrysocaulosus group to the continental
cafer and auratus subspecies groups, as opposed to the .mexicanoides
and chrysoides groups, aie the reduced black areas of its tail, the ex-
tent of back barring and size of its back bars, and its upper tail covert
variational patterns.

Another reason why the chirysocaulosus group is thought to have
invaded the West Indies from the north is the shape of its wings.
The rounded wings of chrysocaulosus and gundlachi were most likely
derived from longer, more pointed wings in an ancestral flicker having
wings very like those of the auratus subspecies group. Fernandina’s
flicker has very rounded wings with primaries in an. evenly. graded
series. The wings of gundlachi and chrysocaulosus, however, appear
rounded only because the longer central primaries have become short-
er. Other primaries are unmodified, and comparable in length to
those of C. a. auratus.

Other continental North American species have apparently reached
Cuba from North America (Bond, 1934, 1948, 1960). These include
the icterids Agelaius phoeniceus and Sturnella magna, both of which
occur in Central America, throughout continental Noirth America (the:
eastern S. magnd replaced in the west by S. neglecta), and in Cuba
and the Isle of Pines. These two cases are highly relevant, for both
species have close relatives in Central and South America, and both
could have reached Cuba from the south or west, as well as from the
north. Their absence elsewhere in the West Indies strongly suggests
that they have reached that region from the north. Two woodpeckers
other than the flickers also appear to have reached Cuba from the
north. These are the Cuban Ivory-billed Woodpecker, which is re-
garded (Bond, 1960) as a race of the continental Campephilus princi-
palis, and the West Indian Red-bellied Woodpecker (Melanerpes su-
perciliaris), the closest relative of which is Melanerpes carolinus. of the



1965 SHORT: WEST INDIES FLICKERS 39

southeastern United States (Bond, 1960; Selander and Giller, 1963).
M elanerpes superciliaris occurs in Cuba, the Bahamas, the Isle of Pines,
and Grand Cayman, and Campephilus principalis in Cuba; neither oc-
curs elsewhere in the West Indies. 7

Among bird species found on Grand Cayman Island are two shared
with Cuba and the Isle of Pines, iamely Amazona leucocephala and
Melanerpes supercilidris. One subspecies, Myiarchus stolidus sagrae
is restricted to Grand Cayman, Cuba, and the Isle of Pines. Another
form, Vireo crassirostris crassirostris, does not occur on Cuba, but i§
found in both the Bahamas and the Cayman Islands. Bond (1950:
118) notes that “evidently more Cayman birds have been derived from
Cuba. than from Jamaica,” and the Grand Cayman flicker is undoubt-
edly one of these. In no way does C. a. gundlachi show a tendency
toward the Central American mexicanoides group and away from
chrysocaulosus, although it does approach C. a. auratus rather ‘than -
chrysocaulosus in several respects noted above.

Until we learn more about fossil flickers in North America and the
life history and habits of Colaptes fernandinae, little can be said of its
history. Tn the absence of fossil evidence suggesting a past history
of flickers elsewhere in the West Indies, it is not unreasonable to.
assume that the ancestors of férnandinae reachied Cuba from North
America. In its terrestrial habits and in certdin color pattein features
Fernandina’s flicker resembles South American flickers of the sub-
genera Soroplex and Chrysoptilus more closely than it does Colaptes
auratus. I suggest fhre'e pos‘sible’ reasons for this resernb‘lance 1)
A.mencan flickers but since lost in C. auratus 9) C auratus may have.
diverged farther from a common ancestor than has C. fernandinae;
and/or, 3) during its long isolation in Cuba, Fernandina’s flicker may
have reacquired, through back-mutation and the effects of selection
and/or genetic drift, ancestral traits like some of those still retained.
by South American flickers. In this connection it would be interesting
16 know whether fernandinae progresses on the ground by hopping,
as does C. auratus, or by walking, as do certain South American fhck-
ers of the subgenus Soroplex (Mitchell, 1957: 121).
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SUMMARY
Analysis of the characters of three West Indian flickers, Colaptes

auratus chrysocaulosus of Cuba, C. a. gundlachi of Grand Cayman and:
C. fernandinae of Cuba, indicates that all are well differentiated from.
related forms. ‘The endemic Colaptes fernandinae is morphologically

distinctive, but its differences from other species of Colaptes are not
of sufficient magnitude to warrant maintaining it in the monotypic
genus Nesoceleus, which is reduced to the status of a subgenus of Co-
laptes. Although probably derived from flickers in continental North
America, Fernandina’s flicker appears most closely allied to species of
South American flickers of the subgenera Soroplex and Chrysoptilus.

Differences between the two species of Cuban flickers suggest how
distinctive flickers must be to coexist. -Sympatry among species of
_ Colaptes ‘is apparently possible only when the species. involved have
differentiated to the level of subgenera.

' The chrysocaulosus group of Colaptes auratus differs in a number
of respects from the continental auratus groups, although the differ-
ences by no means ]ustlfy its recognition as a species. Inc1p1ent ‘geo-
graphic variation was found in both C. a. chrysocaulosus and C. fer-
nandinge. The chrysocaulosus subspecies. group is more arboreal than
continental forms of the species.

The Grand Cayman Island flicker, C. a. gundlachi is the smallest
form of Colaptes auratus, and is related in so many- ways to chrysocau-

losus that it seems obviously derived from flickers ancestral to that form._

Nevertheless it is completely separable from chrysocaulosus in each of
several features, and shows a number of other average differences.

West Indian flickers seem to have originated from the North
American continent rather than from Cenfral Americi or other Car-
ibbean islands.
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