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ABSTRACT 

A systematie study was undertaken to assess'generie and 

subspeeifie limits in taxa previously deseribed as Dendroeopos 

villosus and pubeseens. Dendroeopos is restrieted here to 

Palaearetie taxa. As a result Nearctic and Neotropi~al species are 

reelassified in the Holaretie genus Pieoides. 

A comprehensive analysis of geographieal variation in several 

morphologieal eharaeters provides the basis for subspecifie 

reevaluation of forms in wide-ranging ~. villosus and pubescens. 

Variation is often clinal and agrees with eeogeographical rules exeept 

Allen's Rule. Subspeciation appears t'a have taken place primarily 

during the Pleistocene. 

These non-migra tory woodpeckers have evolved strategies that 

allow them to eoexist sympatrically: tree species selection, foraging 

st-ations, foraging techniques, nesting habitats, and i1nsect preys. 

Allopatric villosus oecupies the niche of pubescens on the Bahamas. 

Morphologieal sexual dimorphism in body dimensions corresponds with 

intersexual ecological differenees in villosus. Intersexual ecological 

differenees exist in pubescens but dimorphism in body dimensions is 

Aeking . 
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RÉSUMÉ 

On a entrepris une étude des limites génériques et sous-

spécifiques des taxa antérieurement désignés co~e Dendrocopos 

villosus et pubescens. On assigne les espèces pkléarctiques~ 

Dendrocopos, tandis qu'on réfère les taxa néarctiques et néo tropicaux 

à Picoides. 

A partir diune analyse détaillée de la variation géographique 

de plusieurs caractères morphologiques on a réévalué les sous-espèces 

de!. villosus et p~bescens. La variation est souvent clinale et en 

accord avec les règles écogéographiques sauf celle d'Allen. La 

formation de~soug-espèces semble s'être manifestée surtout au cours 

du Pléistocène. 
\' 

Ces deux pics sédentaires ont recours à des str~tégies 

écologiques qui leur permettent de vivre sympatriquement: ~élection 

d'essences forestières, postes et modes de recherche de nourriture, 

biotopes de nidification et insectes-proies. Aux Bahamas, villosus 

occupe allopatriquement la niche de pubesèens. Chez villosus, le 

dimorphisme sexuel dans les dimensions corpo~elles correspond à des ----différences écologiques intersexuelles, par contre ces différences , 
1 

ne correspondent pas à un dimorphisme sexuel morphologique chez 

pubescens. 
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GENERAL ABSTRACT 

A systematie study of woodpeekers was undertaken ta assess generie 

and subspeeific limits in taxa previously deseribed as Dendrocopos 

villosus and D. pubescens. Morphalogical, ecological, and behavioral 

information was used. Evidence and arguments are presented for the 

restriction of the generie name Dendrocopos to Palaearctic taxa. D.' 

obsoletus ls referred ta the genus Dendropicos. As a result Nearctic 

and Neotropieal species, including villosus and pubescens, 

reclassified in the Holarctic genus Picoides. 

are, 
.J., •• 

A comprehensive analysis of geographical varfation in several 

morphologieal characters (body weigpt; wing. tail, culmen. and tarsus 

length; color; color pàtterns) provide the basis for the subspeeific 

reevalua~ion of a11 the forms in two wide-ranging N'earetic taxa, Pieoides 

villo5us and P. pubescens. Tables of measurement5 are provided. Variation 
, f 

is often clinal and i5 usually in accordance with ecogeographical rules 

exeept Allen' s Rule. Subspeciation appears ta have taken place primatily 

during the Pleistocene. 

These non-migratory woodpeckers, sympatric over vast areas, have 

evolved strategies <such as tr~e species selection, foraging stations of 

specifie sizes, peeuliar foraging techniques, nesting habitats, and .. 
choice of insect preys that allaw them ta coexist sympatrically. P. 

1 

villosus is al!lopatric ,on the Bahama Islands and Dccupies there the 

niche in which K. pubescens is found in the areas of sympatry. 

Morphologieal sexual d~orphism in body dimensions corresponds with 

intersexual ecological diff erenees in P. villosus. 'n f. pubescens 

intersexual ecological differenees exist, but dimorphism in body 

dimensions is lack1ng. It thus appears that in spite of a laek of 
morphologiesl sexual dimQrphism intersexual ecological differences exist 

in certain avian species. 

.', 

, I_.:!. 
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RÉSUMÉ GÉNÉRAL 

On présente ici les résultats d'une étude systématique dont l'un 

des buts éta~t de déterminer les limites génériques.~ous-spécifiques des 

taxa antér~eurement connus comme Dendrocopos vi110sus et Q. pubescens. 

Cette étude est fondée sur une analyse de données morphologiques, écologiques 

et éthologiques. On en conclut que le genre Dendrocopos doit être restreint 

-aux taxa de la région Paléarctique et on assigne obsoletus de la région 

Ethiopienne au genre Dendrolicos. Conséquemment, les espèces des régions 

Néarctique et Néotropicale, y compris vi1losus et pubescens, sont classifiées { 

dans le genre holarctique Picoides. 

Une analyse poussée de la variation géographique de plusieurs caractères 

morphologiques (poids corporel; longueur de l'aile, de la queue, du culmen 
,. 

et du tarse; couleur; motifs de coloration) permet la réévaluation de toutes 

les sous-espèces.de deux pics de la région Néarctique à vaste répartition, 

Picoides villosus et ~. pubescens. Les mensurations sont groupées sous 

forme de tableaux. La variation est souvent clinale et est habituellement 

en iccord avec les règles écogéographiques, sauf celle d'Allen. Le processus 

de sous-spéciation semble se situer surtout durant le Pléistocène. 
, . 

Ces pics sedentaires, sYmpatriques dans de vastes secteurs de leur 

aire d{:l/épartition, ont adopté des stratégies qui leur permettent de 

coexister sympatriquement comme le choix 4es essences d'arbre, de postes 

d'alimentation, de techniques de recherche dIe la nourriture et d' insectes

proies. P. villosus, en l'absence de f. pubescens dans les îles Bahamas, 

y occupe la niche de ce dernier. Des différences morphologiques sexuelles 

dans les dimensions corporelles correspondent à des différences écolog~que~ 

intersexuelles chez P. villosus. Par contre, de teilles différencé~~istent 

• chez P. pubescens en l'absence de dimorphisme sexuel morphologique. On conclut 

donc qu'une absence de dimorphisme sexuel morphologique peut néanmoins 

correspondre a des différences écologiques intersexuelles chez certains oiseaux. 
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PREFACE 

This thesis is presented as a series of three inter-connected 

pa pers ~n publication format as permitted under the regulations of 

the Facùlty of Graduate Studies and Researeh of~~cGill University. 

Those regulations require statements as to the elements of the thesis 

considered to be "contribtltions to original knowledge". They are 

as follows: 

1. " A proposaI, d1fferent from the most~ecent generie treatment, 

for a new classification of the, species of woodpeckers formerly 

included in the genera Dendrocopos and Pico ides is based on an 

analysis of morphological, ecological, and ethological 

characters. 

2. New data on geographic variation obtained as a result of a 

comprehensive analysis of various morphologieal charaeters 

provide the basis for a taxonomie revisioD of aIl the subspeeies 

of Picoides villosus.and !. pubescens. Hypotheses are presented 
- . 

in an attempt to expla~~ t~e present geograph~c variation 

patterns. considered to have oecurred mainly -as ·a consequence of 

the isolation of populafton~ by the.8~açia~ re~~eats and 

advances during the Pleistocene. 

3. Bill and tatsus lengths are inv,rsely proportiona! to the values 

expected from Allen's Ecogeographie Rule; 

4 •. The data ·available demonstrate. contraryto current assumptions, .- -. ~. - ' 

Ithat Pieoides villosus and!. pubeeèens are not migratory, 

although some wandering,outside the breeding season and nesting 

, 

1 • 
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areas has been recorded particularly in the latter species. 

5. Niche partioning allows both birds to eoexist sympatrieally in 

6. 

, 

... 

the same habitat. Marked differences in habitat selection in 

areas of sympatry, in foraging stations, in foraging ànd nesting 

ecolo~ inseet preys have been recorded and contribute to 

maintain interspeeific competition to loW' levels at aIl times 

of the year. 

Sexual dimorphism varies geographical1y. lt is strong in 
1 

PiCOid~illos s 

ecological 

ecological differences in !. pubescens do not correspond ta 

intersexual morphologieal differenees. Thus, a lack of sexual 

dimorphism in morphologieal characters May correspond to 

intersexua1 ecological d!fferenees. On the Bahama Islands, in 

an area of a~lopatry, in thè alisence of other congeners, 

Pico ides villosus dlsplays strong sexual dlmorphism which 

corresponds to marked intersexual ecological differences. 

These may be the result of 11mited food resources in the insular 

pine forest, thus producing an additional par,tioning of the 

habitat. ~ 

-
7. The- problem of reversed sexual diDIorphism in ta il length 

1 

remains unresolved but the current results indicate that it mai 
\ 

be artiileial due to an excessive'wear of the rectrices. . , 

Bowever A true reversed sexual dimorp~ism in wittg lengt:h e~i8ts 
\ 

in one population of P. pubescens <çurati) but the phenomeno,n 
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cannot be correlated with intersexual écologies! differences. 

b 

It ls believed that interspee~fic competition and pressures 

from qther sympatrie eongen~rs may,have led to su eh a 

situation. 
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GENERAL INTRODUCTION 

Hairy and Downy woodpeckers a~e wide1y distributed and easy to 

M observe in suitab1e habitats oL southeast~rn Canada. Both species 

of birds aré simi1ar in their general col?ration and co1or pattern but 

the Downy has,considerab1y smaller body dimensions than the Hairy in 

most of the areas where they occur sympatrica11y. They are sympatric 
1 

over~rge areas but the range of the Downy is much less extensive, 

thus a1lowing for sizéab1e reg.ions of a11opatry" on' the Queen Charlotte 

Islands (Canada), in Mexico, in Middle America, and in the Bahama 

Islands (A~O.U. 1957; Dickey and Van Rossem 1~38; Godfrey' 1966; Land 

1970; Miller 1957; Slud 1964; Wetmore 1968). 

The prob1em of generic affinity of the North American species of 

the genus Qendrocopos to which the Hairy and Downy woodpeckers have , , 

traditiona11y been referred during the 1ast 25 years has been raised 

aS a resu1t of recent studJes and diverging taxonomie proposaIs 

(De1acour 1951; Goodwin 1968; Mayr an~ Short 1970; Ruge 1975; Short 

1971a, 1974; Voous 1947). Recent classification proposa1s (Mayr and 

Short 1970; Short 1971a,1 1974; Ruge 1975) are not unanimous. In view 

of the controversia1 opinions expressèd heretofore (Peters 1948, Voous 

1947; Short 1971a) it Was fe1t necessary to investigate in this study 

the re1ationship of the species referred to the ,genera Dendrocopos 

\ ' and Picoides in the 1ight of a thorough ana1ysis of the characters of 

each genus (Bib1iography, Part 1). 
1 

The extensive geographi~ variation observed in both specie~ 

throughout'their range has been ,recognized for ~ long tlfe and haS 

led taxonomists to describe variation and recognize a number of forme 

" 1 

• 

" 

;----.. -----------... ---.. ----.... --_________ ...... ~~..Mii 
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(A.D.U. 1957; lenkins 19~; Oberho~er 1896, 1911; Peters 1948; 

Ridgway 1914). The .vai1:b~ty ~f severa1 thousand Museum specimens 

of the Hairy and Downy wOOd~e~~rs offered an excellent opportunity 

to investigate the patterns of geographic variation in size, color, 

a~d co1or pattern and to re-evaluate the numerous subspecies 

described for those two birds (A.D.U. 1957; Burleigh 1960; Jackson 

1970b; J~kins 1906; Miller 1957; Oberho1ser 1896, 1911; Ridgway 

1914) in the light of extensive series of specimens originating from 

parts of ~eir range previous1y unavai1ab1e ta taxonomists, more 

adequate methods of ana1ysis of variation, and different evo1utionary 

concepts (Mayr 1969, 1970; Soka1 1965; SakaI and Roh1f 1973) 

(Blb1iography, Part II). 

The study of interspecific competition between two c1ose1y 

re1ated species of simi1ar co1or and co1or pattern but of differenf ... 
size continues to be cha11enging (Lack 1971). Little was known about 

this prob1em (Bent 1939) with regard to the Hairy and Downy woodpeckers 

wheo l began my field studies in the fa11 of 1964. Other workers have 

since provided new information (Conner 1974; Conner et al. 1975; Grubb~ 

1975; Jackson 1970a, 1971; Ki1ham 1961, 1962, 1965, 1966a, 1969, 1970, 

1973; Kisie1 1972; Lawrence 1967; Se1ander 1966; Short 1970a, Smith 

1973, Williams 1975). In addition to the field data obtained in the 

areas of sympatry of the two birds, l recorded materia1 on the Bah~~a 

Islands where on1y the Hairy Woodpecker occurs in order to compare my 

results from a zone of sympatry with those from an area of a11opatry, 

as weIl as with the information provided by other yorker~ 

(Bib1iography, Part II). 
1 

/ 
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Sexual differences in for~ging behavior are often associated 

with sexual morpho10giea1 differences in severai species of 

woodpeckers (Kilham 1965; Ligon 1968b; Selander 1965, 1966; S~lander 

and Gi11er 1963; Short 1970) and ~y contribute in reducing 

competition for food (Rand 1952) between individuals of a single 

speeies or between individua1s of two or more species (Laek 1971). 
i 
1 

Attempts have been made to corre1ate morphologidai sexuai differences 
1 

with int~rsexua1 differenees in foraging behavior and to ana1yze 

those results upon eomparison of the information obtained in the 

regidus of sympatry against that recorded in the sectors of a110patry 

with regard to earlier findings (Ki1ham 1965; Ligon 1968b, 1973; 

Se1ander 1966; Short 1970) (Bib1iography, Part III). 

Thus the present study comprises: 

- A generie re-eva1uation of the genera Dendrocopos and Picoides 

on the basis of an analysis of morphological, ecologiea1, and 

etho1ogiea1 eharacters (Part 1). 

- A thorough analysis and description of the morphologieal 
, 

variation'of Pieoides vil10sus and pubescens. This provides the 

basis for a revis ion of the subspecies of eaeh species and ~exual 
1 

dimorphism is investigated for aIl body characters (Part II). 

- A review and comparison of the eeology of the two birds on the 
1 

basis of new eco1ogica1 information. Data are provided on the 
~ 

various aspects of th1 ecologica1 differences between the two 
, 

species and on the intersexual differences of ,each bird (pa7 III) . 
o 

'An historica1 statement appears in the introduction of eaeh • 
• 1; , f ' section and provides a topieal survey 0 the 11terature relevant 

--------------------------------------------.............. ,~~. 
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to that part. 

An account of the material and methods used in the study i8 

given following the introduction of each section and an extensive 
1 

bibliography is provided in each parp.1 
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PART ONE 

• 
li 

Relationships of W'oodpecker genera Dendrocopos. 

Koch and Picoides Lacépède,(Aves: Picidae) 
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ABSTRACT 

, " 
- J, 

'J'''' , 

On the basis of a comprehensive analysis of morphological, 
1 

behavioral, and ecologica~ data a new arrangement of che species of 

woodpeckers heretofore grouped in the genus Dendrocopos is proposed. 

The genus Picoides comprises aIl the North and South American species 
1 

previously,referred 'to~~he genus Dendrocopos in addition to the two 

Picoides species. The genus Dendrocopos includes aIl the 

Palaearc~c taxa currently classifie~in it except one, -Dendrocopos 

obsoletus, which is best referred to'the genus Dendropicos. • The 

Oriental Dendrocopos species are provisionally mii~tained in that 

genus. 

RESUME 

• 
A la lumière de nouvelles donnees.morphologiques, ethologiques 

et écologiques, on propose une rtouvelle classification des Pics du 

genre Dendrocopos. L'e genre Picoides, ,tel que défini dans cette 

étud~, comprend toutes les espèces des Amé~ues antérieurement ~ 

attribuées au genre Dendrocopos, en plus des deux taxa du genre 

Picoides. Le genre Dendrocopos est maintenant restreint à toutes les 

espèces Paléarctiques couramment placées d~ns ce genre sauf une. 

Dendrocopos obsoletus, qui est reportée au grnre Dendropicos. Les 

Dendrocopos de la région Orientale sont provisoirement retenus dans 
1 

ce gent;e. 

1 
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INTRODUCTION 

Woodpeckers, notab1y those referred to as the "pied" or , 
\ ' 

"ladd'er-backed" species of the 01d and New wor1ds, have been the 

$tlbject of several studiE!s. These have ~oth/ answered many questions 

,and given rise to mucli speculation about the, history, phylogeny, and 

eva1uation of the group '(Goodwin 1968; B1ume 1971; Short 1970, 1971a 

and b, 1973, 1974; Voous 1947; Peters 1948)", The purpose of this .... 

section is ta provide a generie assessment of the group made necessary 
' .. 

by the lack of agteement on the recent classification proposaIs for 

the genus Dendrocopos Koch (1816). 

Peters (1948) 1isted 33 species in the genus Dendrocopos, 

representatives of which range in the Ho1arctic, Oriental, 

Neotropica1, and Ethiopian regions. More recent1y, Goodwin (1968) 

has suggested-that ~he on1y Ethiopian representative of the group, 

-obso1e~us, is c10ser in plumage pattern to the Dendropicos species 
( .. 

and he proposed that it be treated as such, contrary to Short (1970) 

who considers it a Picoides (: Dendrocopos). Goodwin's treatment 

8eems reasonable in view of the co1or· pattern and genera1 co1or of 

the bird, in spite of the fact that it may superricia11y resemb1e, 
. , 

the diminutive dendrocopine species of south Asia (Voous 1947). 

Notwithstanding Voous's evaluation (1947) and Short's recommendation 

(1970) 1 concur with Goodwin's treatment of the species because that 
, . 

bird is morpho10gical1y different from those assigned to the other 

genera. 

Delacour (1951) proposed that the Ho1arctic genus Picoides 

Lacépède 1199 does'not differ significant1y from the genus Dendrocopos 

'.' .:-:-.,-. 
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TABLE 1. 0 ~ 
w white or whitish 

bf - buffy ,or brown1sh 

" fl- fulvous 

bk - black 

1- on lower back and rump 
," 

, 
2. extends on sides of neck 4' 

3. very faint 

4. gold and dusky brown, forehead smoky 
, 
gray 

5. yellowish green t1nge 

6. dull blond 

7. ,hot joining the mandible 

8. small and very restricted 

9. extends onto posterior part of crown 

lb. in certain populations only 

, 

\ 

.c.. .... , 

',. ,," "'ÎÉ":,1'7~~~~1~,,,~" , 'l'. 
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" 
.... ... ... i ... ... >. il ... ., ., 10 1 .c 10 '" '" ... ... ... ... 
:. A .c ... .c .c .0 .0 .D genera 

Dendroco22a:' 
1. _jor * * * * lit * * bf Dendroc~oa 

2. leucol!teruà * * * * lit • * V " 
3. aI!1acUII * * * * • lit • * w " 
4. _aiailia * * * * * lit • lit V " 
s. biaalaI'enala * ., .... lit • • lit • • V " 
6. darjellena1a • * • • lit • • f1 If 

7. aediue *: * .1 * * • * • • v " 
8. ïëiiCOt'oa '!' * .1 lit • l' 

" lit lit • lit V 
9. eatbEhariue_ .;. * " *2 * lit * * f1 " 

10. b:œeuthrtia * • * • * lit .3 * f1 .. 
Il. auriceEa '- * • * *4 • * • * v " 
12. atratua * • lit • • lit • lit uS " 
13. _cel lit • lit • * * - • * fl " 
14. iuiiriiùm 1s • • .1 -.- • .6 _ . • • .7 • v " -
U. aioor * • • • * • • v " 
16. ëaiiIëal!illua * • * lit .3 lit • v .. 
17. vatterai • • '" * ? • lit • V " 

,. 

18. !dzuU • • • • ? * lit • bf " 
19. .,luccenaia • • .8 '* • * lit V " 
20. _cula tua • • *1 * • • • • v " .1 . 
21. t~c!di * • • • • • • f1 " 
22. obao1etua • .1 • • • • * v Dendr!?l!icoa 
23. dora. * * * lit * * * bl' Dendroco~s 
24. a1~larvatU8 * * • • bk Picoidea 
25. villoaua • • • .IG 

~ • • v 
,. 

26. l!ubeacen!a • * * • * * • v " 
27. borealla * • .8 * * *8 * v " -

28. nuttall1i * • .9 • • * • v " . 
29. sealaris • • • • * • * • v " 
30. arizonae .3 • * • * * v " 
31. strlcklandi • • 1 * * * lit * Vs " 
32. aixtua • • * • • lit lit Il 

33. liparius • * lit .. * ~ .. Vs 
" v 

plcoidea- tridactxlua • • * * * .. .. v " 
fi arctlcus * * lit * lit * V " 

TAlLE 1 
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Figure 1. 

Selected Palaearctic species of 'pied' woodpeckers showing dorsal, 

caud and facial patterns: . 
{ / 

(head only) 1 l. s major, male and female 
1 
l 2. " syriacus " " " . " . , 
1 

f 3. " .medius " n " " 1 
1 

- \ 

4. " leucotos " " " " 
~ 

" " fi " " i 5. minor , , 
i --- .\ 

, 
< 6. " aurice2s " " " " 

1 
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Figure 2. 

~lected Nearctic speciës of 
".~, 

caudil.., and façial patterns: 
) 

1. Pico!des villosus. 

2 . It 

... 
3. H 

4. " 

5. " 

6. " 

7. " 

8. ." 

9 . " w 

..... 
)2ubescens. 

albolarvatus, 

stricklandi. 

nutfallii, 

borealfs. 

scalaris, 

tridactIlus, 

arcticus 

, " .-.>,('; 

12 

'pied' woodpeckers showing dorsal. 

male and female (head only) 

" " " " 
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and that the latter be merged with Picoides for nomenc1atura1 

r~asops. Goodwin (1968) suggested a similar treatment which was 

later adopted by Short (1970, 1971a and b, 1973). l agree part1y 

with these codclusions as to be demonstrated later in this study. 

For comparative purposes l have se1ected 'a series of characters 

~nsidered ta be of significance for a taxonomie evaluation at the 

genus,lev~l. They appear on Table 1, for the thirty-three 

dendrocopine ~nd two picoidine species recognized by Peters (1948). 

The analysis'~f characters is based on specimen examination for the 

majority of the species and on a careful study of the published 

1 

descriptions for those species 1 could not ~xamine. Numerical 

taxonomy methods have not been used in this analysis because 

quantitative data were not available for many speei~s dealt with here • 

Furthermore mosf of the charaeters used in this study cannot be 

quantified. 

RESULTS 

Wing markings 

Barring is pres~nt on the outer primaries in aIl species with 

the exception of Q.. albolarvatus i~ which it becomes a continuous 

white streak near the distal end of the outer primaries (Figures 1, 

2). In the other species wing barring varies eonsiderably in 

quantity and forro but is always present. This pattern, altho~gh not 

unique to the dendrocopine species (e,'g. Sphyrapicus and several 

other genera), appears to 

the dendrocopine species.' 

have attained its greatest development in 
1 

In Picoides aretieus and!. tridactylus. 

the white markings·at the outer edge of the outer primarie~ are very 

,/ 

\, ' , ' 
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1 similar to those of the dendrocopine-species. 
\ ,1'" 

DOI:sal markings 

WitAin the genus Dendrocopos (sensu Peters.1948), the dorsal 

markings are highly variable. In eight species, which range mainly 
, <a , 

in the Palaearcti~ reglon but whieh ocçasioôal1y spill over into 

\ tbe Oriental regton. extensive white scapular patches are present 

. ' 

\ 
\ (Table 1). Thi~ character is unique in the group. In the other 

\. speeies white or whitish dorsal bars, or a continuous white or 
~" 

whitish dorsal stripe are present, except in Q. dorae and B. 

a!bolarvatus. For D. arizonae and D. stricklandi, l fo~low Davis 
l, 

(1965) and consider these two taxa to be conspecific, at least for 
<!> 

the purpoaes of this study. Q. stricklandi shares this character 

with its,other congeners, although white dorsal markipgs are absent 

or very restricted in most of its subspecies notably arizonae. 

There is a mid-dorsal white str'ipe in D. leucotos but ~t is 
, 1 

restricted to the rump region and varie& geographically in width and 

length. The mid-dorsal stripe in D. viilosus and D. _pubescens is 

also éompletely white, or any variation from whit~~h to smoky gray 

or fumeus brown. This stripe varies geographieally in size, pattern, 

and color as will be shown la:tef' in this study. C In the other two 

denqrocopine species, there are no dorsal markings: D. dorae and 

dbolarvatus bave a plain back (Table 1). "" 

In the'picoidiné speeies this character ia conspicuous ooly in 

P. tridactylus where dorssl wh~te markings generally form. a stripe 

which can be very fsint and/or broken in the North American form. 

{' 

\~ 
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In certain Palaearctic subspecies a solid white dorsal stripe has 

been described and varies geographica1ly (Vaurie 1959). In P. 

aretieus, although the back ia genera11y uniformly black, traces of 

white feathers are found in the mid-dorsal region, especially near 

the rump. but they never form any definite dorsal pattern (Figures 

l, 2). These white feathers are probab1y the manifestation of an 

ancestral relictual character which can be interpreted 8S an o 
t 

indication of its close relationship with its congener P. tridactylus. 

Coloration of the under parts 

The coloration of the under parts of this assemblage of 

'woodPeckers is predominant1y whit~ in 24 of the 33 species listed 

here (Table 1). This coloration is higQly variable geographical1y 

and may range from beige and smoky gray to fu1vous brown in various 
\ 

populations of the same species 8uch as in D. villosu8. In seven 

of the eight remaining species,'most of which oceur in the 

Palaearctic and Oriental regions, fulvous, browni~h or buffy 

coloration i8 domfnant, white being unknown on the under parts of 

those apecies. T~e remain~ng taxon, Q. albolarvatus, is aberrant in 

having black under par~s and under tail coverts. 

A varying amount of crimson or reddish coloration occurs in 

fourteen speeies (Table 1), aIl found in the Pa1aearctie and Oriental 

regions. This bright coloration is distributed mainly on the ûnder 

tail coverts but often extends onto the lower abdomen and flanks. 

In a few speeies it ia found on the lower breast. This peeu1iarity 

18 unknown in any of the New World species of the taxon. With the 
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exception of Q. auriceps which has yellowish under tail coverts, 

the coloration of this region is similar to that of the 10wer abdomen 

in aIl the other ~peciest~a1though it tends to be more heavily 

~pigmented and often marked wifh blackish dots, blotchés or stripes. 

The under parts, i~cluding the under tail coverts of P. tridacty1us 

and P. araticus, are white or whitish, without conspicuous markings 

except in immature Lndividuals. 

Coloration of the upper parts .. 
~ . 

The main color of the upper parts is black in the majority of 

the,species (Table·l). It varies from a dull to a shiny black, 

which has often a meta~~c sheen (Q. major). On the other hand, this 

general black coloration is replaced by a dark ta medium brown co1or 

in six spec~es, of which only one occurs in North America (Q." 

arizonae. ~ Peters 1948). The dorsal coloration is a1most black 

in Q. stricklandi y a~ least in the species that l have examined. 

The coloration of the upper parts of the two picoidine speeies is 

predominantly blacK. The fresh plumage of P. aretieuB is very glossy 

and often has a metallic sheen. 

Crown and occipital markings 

Age and sexual dimorphism occur to various degrees in aIl 

species of the genus, and is particularly strong in the erown region 

and/or occipital markings (Figures l, 2). The red, reddish or orange 

markings'of the crown and/or occiput of 'sdult males are not 

reprodueed in adult females of any ,species of the genus except 
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D. mediu~. Goodwin (1968) has summarized the results of his analysis 

of this character which ia found in the juveniles of both sexes. l 

be1ieve that it has more value here as an ontogenie character in 

determining the ancestry of the group than as a taxondmic criterion 

on the re1ationsh{ps of its members. Red pigment is found in the 

head markings of males of aIl species of the genus and occurs either 

on the crOWfror in· the occipital region, or both (Table 1) •. This 

head marking may be extènsiveoin the males such as in D. medius, 

D. leucotos, and D. scalaris or much reduced as in D. borealis and 

D. moluccensis. In the Juveniles of both sexes the crown marking 

often oecupies a more extensive area than in the adult males or may , 
show in an area where no such marking 1s found in the adult male. 

In those birds, the quality of the pigmentation is very Qifferent and 
, 

it seldom attains as bright a coloration as in-the adult. In some 

juveniles~ irrespective of their sex, there is occasionally no 

trace of red, reddish or orange. However, the general distribution 

pattern of colors in the -crown and occipital regions, whether red 

is pr~ent or not, varies to some extent within the genus (Table 1). 
v 

In two species, Q. auriceps and D. mahrattensis, yellow or !ellowiah 

feathera are present in various amounts ~n the crown region in 

i addition to the red of the occipital and/or crown regions. 

The two picoidine speciea display no~red in 'the head ~egion, 

but yel10w markings are present in èertain plumages,of both species. 

In the adult males, a b~~ght yellow p,~ch, more extensive in P. 

~ridactylus, covera the anterior part of the crown. On the otber hand, 

in tbe females of both species the forehead 18 occasio~ally ligbtly 



t , . 
" 

) .', 

i. 

19 

marked with white speckles! l have recorded several combinations of 

charac~ers on the crown of immatures, irrespective of their sex: no . ' 

yellow patch; ~rown entirely black; medium to small yellow crown 
, " 

~patch; faint to bold white crown markings; white and y~11ow markings. 

fo~ing a rudimentary crown patch. The texture of the yellow 

feathers is somewhat diff~rent and coarser than that of the red or 

reddish areas of the dendrocopine species. However, the yellows and 

reds of the crown markings are carotenoids which belong to a èlass 

of closely related lipochromes. 

Facial markings 

Within the genuB aIl the species with the exception of D. 

albolafvatus have a malar stripe (Figures l, 2). lt varies much in 

intensity, shape, color, and prominence. For example, in Q. 

hyperythru~ and~. canicapillus it ls very faint but stands out weIl 

on a much paler background. In D. dorae it ia present but barely 

distinctive betause it blends w1th the surr6und1ng plumage which 

ls almos~ as dark as the malar strlpes themselves. lt 1s only 

partial and do es not reach the base of the mandible in D. mahrattensis. 

In both Picoldes species, the malar ~tr1pe ls weIl marked being 

broad and continuous from the base of 'the mandible to the upper 
\ 

parts of the neck. 

In 18 of the 33 dendrocopine species there is an ocular stripe, 

generaUy black or blackish, "which confers ~nto those species a very 

different facial ~attern when compared with the remaining 15 species 
p 

in which the ocular ~egion 18 immaculate (Table 1; Figures l, 2). 

The species which have an ocular stripe (through the eye) range 

Il' 1i1l1 ••• I_.2 p"_·---~·_·--:--~------IIIIIIiI---------

\ 



" . 

t' ," , 
-,' 

("tl: 
~ 

" " ." '~", -. 

20 

, 
primari!y in the Nearctlc region, except for ~. macei and Q. 

mahrattensis which are restricted to the Oriental Region and D. 
T' 

dorae which is conf,ined to Saudi Arabia. In the latter, the ocular 

marking Is difficult to see due to the overall dark coloration of 

the head with which it blends. This character is weIl developed 

even-in D. albolarvatus but it iB much reduced in D. borealiB where 

it appears as a faint black line. The absence of an ocular stripe 

gives the sides of, the face a much brigh,ter and different appearance. 

This plain area can be large as in·D. syriacus, D. medius or D. 

major. 

In the two picoidine species the ocular stripe has attained a 

high degree of development. It is very broad and almost joins with 

the crown from which it Is separated by only a thin white 1ine. 

Below, the white area between it and the malar stripe is much reduced 

when compared to the other species which possess this character. 
" 

Their facial pattern is nevertheless very similar to that of the 

Dendrocopos species of the Nearctic and Neotropical fegions, except 
1 

D. albolarvatus. 

TaU markings 

Dark coloration, varying from black or blackish brown to dark 

duil brown, is dominant on the central rectrices throughout the 

genue Dendrocopos (Figures 1, 2). These feathers are nearly always 
, 

uniformly colored. The outermost rectrices of most species often 

have a varying amount of white or other light colo~ation on the 

distal part. These (5th and rudimentary 6th ~ectrice8) are totally 
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white or have much lighter coloration than the central ones in a few 

speéies~ Often the lightness of these feathers has a definite 

pattern that increases from center to edge. Barring of the external. 

rectrices is found in nearly aIl the species, except in most 

populations of D. villosus where the y are totally white or whitish 
1 -

and except in D. albolarvatus where they are completely black. 
1 

This character was not checked in D. wattersi and D. kizuki because 

l was unable to examine specimens of these species and because the 

descriptions consulted did not provide this information. 

In the two picoidine species, the central rectrices are black 
l, 

and th~~thers have an increasing amount of white near the end from 

center to edge. The outermost rectrices IFe almost entirely white 

except .. basally, although black bars or dots oc CUl' in certain 

populations of P. tridac tylus and exceptionally in certain 

individuals of P. arcticus. 

Flanks and under parts markings 

Nearly aIl t~e dendrocopine species have some forms of flank 

markings (spots, bars, and stripes) which orten vary geographically 

to a great extent. Similar markings ~re not found on the breast or 

abdominal regions of most specie~, altWough it does occur there in 

a number of species in t~e Oriental region. However, these markings 
1 

1 \ 

are not confined to the species of that region and can be founa in 

a few N,orth American taxa such as ~. borealis~ ~. arizonae, D. 

nuttalii, and D. scalaris as weIl. 

By contrast, the f~anks of the two picoidine species are 

~i1'1îI! _____ "'''4--''-'- --' 
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Table 2. ' 

Measurements of bill length and bill width and ratio of bill length 

over bill width for a selected number of Pico ides (= Dendrocopos + 

Picoides) spec~es, for both sexes. 
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MALES FEMALES - i 

* ~ 

Bill Lengtb (a) Bill.Width (b) Bill Length (a) Bill Width (b) 
-t' 

~ 

Dendrocopo~ 
major 26.95 10.01 11 2.69 25.40 9.40 
h1ma1alensis 29.43 10.18 iA', 2.89 26.80 10.20 1 Z.n.1 .... 
darJellensis 32:75 9.85 2, 3.82 
medius 24.20 8.60 l" 2.81 
1eueotos - 37. S,5 12.45 2 3.02 33.30 12;40 1 2.69 
cathpharius 18.10 7,.70 1 2.35 16.95 6.90 2 2:46 
hYperythru8 25.60 8.00 2 3.25 
aurieeps 23.35 8.40 2 2.78 
atratus - 25.00 9.60 2.60 
macei ' 20.88 8.03 4 2.60 21.13 8.75 4 2.41 --mahrattensis 24.99 8.25 2 3.02 22.08 7.75 -4 2.85 
minor 14.50 6.20 1 2.34 
eaniea2illus 16.10 6.90 1 2.33 16.48 6.75 4 2.44-
molueeensis 13.60 5.20 1 2.60 14.13 6.33 3 2.23 
maculatu8 17.85 7.25 2 2.46 
temminekii 15.75 6.90 2 2.28 15.90 6.80 1 2.34 N 

w 
obsoletus 17.30 6.80 3 2.54 17.10 6.60 1 2.59 / 
a1bo1arvatus 28.55 "'9.35 4 3.05 25.28 8.70 5 2.9l 
villo8us 30.20 10.42 15 2.90 27.72 9.75 '13 2.84 
2ubeseens 16.87 6.73. 12 2.51 16.35 6.60 16 2.48 
borealis 20.78 8.77 5 2.37 19.70 7.96 5 2.47 
nuttallii 20.27 7.37 10 2.75 18.18 6.79 10 2.69 
sealaris 22.99 7.94 10 2.90 19.97 7.3.0 1Q 2.74 
arizonae 28.05 8.63 4 3.25 23.68 8.45 4 2.80 
mutus 18.80 6.60 1 2.85 18.8q 6.70 1 2.81 
lignarius 19.20 8.65 '2 2.22 

Pieoides tridaety1us 
bacatus 27.67-- 10.64 14 2.60 24.83 10.08 9 2.46 
tridactylus 28.90 10.50 1 2.75 24.55 9.95 2 2.4-7 l ' :~ 
crissoleucus 24.10 9.20 1 2.62 

Pieoides aretieus 32.91 12.31 15 2.67 31.15 \ 11.82 13 2.63 

TABLE 2 
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Figure 3. 

/ 
1 

Chord of wing, as an indicator of body size. plotted against bill 

length (exposed culmen) for the North American Dendrocopos species 

and Picoides popul~tions. Squares indicate males and triangles 

,females. The fact that these fall into three discrete body size 

groups is purely coinc~dental. 

l. D. 'nuttallii M 13. D. villosus extimus M 

2. " " F 14. tt tt " F 

3. " s. "scalaris, M 15. " " see tentrionalis M 

4. " " " F 16. " " " F 

5. " stricklandi M 17. tt 
~ubescens medianu8 M 

6. " " F 18. tt " " F 

7. " arizonae M 19. Pico ides tridac tx:1us M 

8. " " F 20. " " F 

9. " albolarvatus M 21. " arcticus" M 

10. " Il F 22. " " F 

11. " borealis M 

12. " " F 

./ 

Linear regréssion of wing length on bill length ia significant as 

follows: 

males:/ r • 0.834, d.f. • 9, F!< 0.0). 
" 

females: r = 0.'832, d.f. = 9, p< 0.01 
1 

/' 

bath sexes: r = 0.824, d.f. =;,20, p< 0.001. 
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heavily barred, a character which varies geographically in P. 

tridactylus." The abdomen and breast of these two birds is~usually 

pure white, although it is not uncommon to find a few black-tipped 

feathets on the lower abdomen of some of these birds. 

Bi1~ 

Bill size is highly variable wlthin the genus. Its length ls 

weIl correlated with the general size of the birds as indicated by wing .. 
length in the North American species of Dendrocopos and Picoides 

(Figure 3). Bill length (exposed culmen) exhiblts also a marked 

sexual dimorphism'ln most of the species examined (Figure 3; Table 2) 
1 

an aspect which will be developed upon more fully with D. villosus and 

D. pubescens. 

Generally speaking, several species appear to have a relatively 

broad bill. However, upon close scrutiny, this is ooly a 

superficlal character, due to the shape of the apex of the mandible. 

The leogth of the exposed culmen and the width of the bill at the base 

of the exposed culmen io relation to bill length exhibit little 

interspecific variation (Table 2). In this context the bill of the 

Picoides species is not markedly wider than that of several 

dendrocopi~e species, as pointed out by Short (1974). Relative bill 
1 

width reflects a variable sexual dimorphism in bill shape for 

several species also, notably ~. villosus and pubescens. 

Tongue 

Dissection of the tongue of a number of specimens of Dendrocopos 
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Figure 4. 
" 

Patterns and gross anatomy of tongue in three 8peci~s of picoidine 

woodpeckers: 

A). Pico ides villosu8 

B) Picoides pubescens 

C) Picoides arcticus 

; 
; 
\. 
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vil1osus, Q. pubescens, Picoides tridactylus, and P. arcticus has 
i.'5 -

shown ~ttle interspecific differences. Marked sexual dimorphism 

was observed in those four species. and ~t was noted (Figure 4) .. 
that the tongues of the picoidine spec1es are considerably more 

brushy at the tip than those of the two dendrocopine species 

examined. However the generai pattern of the picoidine tongue is 

very similar ta those of Q. villosus and Q. pubescens. 1. was unable 

to examine this character in Old World and in other New World 

dendrocopine species owing ta a lack of fresh material. 

Feet and toes 

AlI the dendrocopine species have ectropodactyl feet (Bock and 

Miller 1959), a modified zygodactyl pattern adap,ted to scansorial 

habits. The hal1ux is normally shorter than in other genera. In 

the two Picoides species the ha11ux is absent but the feet retain 

their ectropodactyl condition. Large1y on that basis these two 

species have been placed in a different genus. but such a condition 

occurs in three other woodpecker genera: Sasla, Dinopium, and 

Gecinulus. Delacour (1951) considered the genus Plcoides 

congenerie with Dendrocopos c1aim1rg that the morphologieal 

d1fferences between the two groups are not sufficient to warrant 

recognition of the two genera. 

1 

Within Dendrocopos the size of the ha1lux i8 high1y variable 

from species to apecies, as pointed out earlier by De1acour (1951). 

However. the absence of the first toe do es not n~ce8sarily represent 

an extreme adaptation to arboreal habits (Delacour 1951:50), in spite 

1 

.,. ,"zt 
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of the fact that the two Pico ides species are probab1y among the 
~ 

most arborea1 species of North American woodpeckers. For instance, 

it is possible that s~ch a~anatomical modification has evolved as 

an adaptation for the delivery of stronger and more efficient blows 

(Spring 1965) when the birds are djgging in wood in search of food. 

Spring (1965) has discussed the kinetic aspects of this morpho10gica1 

modification. 

Voca1izations and behaviour 

According to Short (1974) most vocalizations of the Picoides 

woodpeckers are simi1ar to trose 01 the Dendrocopos species. On ~he 

other hand, Ruge (1975) conc1uded that trle voca1izations or the 
. 

European Picoides tridacty1us differed significantly from those of 

the European dendrocopine speeies. l have found some similarity 

between the calls of Picoides and those of the North Ameriean 

Dendrocopos as judged by ear. The voca1izations of those Palearctic 

dendrocopine species with which l am fami1iar sound different from 

both of the two Picoides species and from the North American 

Dendrocopos species. Ana1ytical studiés on the vocalizations of aIl 

1 
these species wou1d probably yield interesting results anq 

demonstrate significant differences between the Nearctie and 

Pa1aearctic species. 

Short (1974) COmpared the general behavior patterns in the two 

groups and found similarities. RU8~t (197~) noted that the displays 

of European populations of Picoides tridactylus are markedly 
... 

different from those of European dendrocopine speeies. A number of 
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specifie disp1ays described forl the picoidine species in particular 

situations appear to resemb1e those of the ~endrocopine species in 

simi1ar situations (Short 1974), but according to my observations the 
t 

general behavior of the two North American Picoides is to a large 

extent different from that of the North American Dendrocopos species 

particu1arly with regard to their mode of foraging and very different 

from that of the European dendrocopine species, nO,tab1y in the 

feeding, foraging, and social behavior as described by Ruge (1975). 

Ecology 

Numerous differences have been observed in the eco1ogy of 

several species of the genus Dendrocopos throughoùt its range in the 

D1d and New Wor1d but the differences are more marked when the 

Pa1aearctic species are compared with the Nearctic species (Ali and 

Rip1ey 1970; Bent 1939; B1ume 1958, 1971; Dement'ev and G1adkov 

1966; Géroudet 1961; Hogstad 1971; Jackson 1970; Ki1ham 1962, 1966a 
1" 

and b, 1969, 1974; Kisie1 1972; Lawrence 1967; Ligon 1968a and b, 

1970, 1973; Loehr1 1973; Ruge 1969a; Short 1971a and b, 1973," 1974; 

Wink1er 1972, 1973). The picoidine species have been less studied) 

particu1ar1y in North America (Ki1ham 1966b; Short 1974), but when 

the information availab1e i8 compared with that of the New Wor1d 

dendrocopine species one finds great simi1arities in their eco1ogy. 

On the other hand Picoides tridact~lua-bas-been weIl studied in the 
------

Pa1aearctic regio~~-Centra1 Europe (BUrkli et al. 1975; 
, --

, 
Hogstad 1970, 1971; Ruge 1968, 1969b, 1971, 1974,11975). lhese 

1 

eco1ogica1 studies have revealed numerous differences between it and 

,,. ....... ::IIIIL---·_· ~-- ----.. - Dt •• -, \ 
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the Old World dendrocopine species. Notably, many populations of P. 
r 

tridactylus have taken the habit of "ringing" the bark trees by 

their excavating activities (Turcek 1954; Gatter 1972; Ruge 1970). 

"Ringing" means here making a series of small holes in the bark 

around a tree. somewhat like Sphyrapicus varius, the exact purpose 

of which is not clearly known. This is unknown for the dendrocopine 

and picoidine species of North America, but this has been noted in a 

number of European Dendrocopos species (Tùrcek 1954; Gatter 1972). 

DISCUSSION 

The species currently comprising the genus Dendrocopos dccur 

primarily in the Holar~tic and Oriental regions of the world; a few 

species range in the Neotropical and Ethiopian regions. The history 

and evolution of the genus have been studied (Voous 1947) and the 

current classificatio~ (Peters i948) ref1ects partly these findings. 

More recent1y Short (1970. 1971a and b) has proposed that the species 

of the genus Picoides are so closely related to those of the genus 

Dendrocopos that only one genus should be recognized: priority 

dictates that it should be Pic9ides •. 1 will now consider this 

proposaI in the-light of the information presented above. 

Comparison of the distribution patterns of the dendrocopine 

species shows that there are two main groups of species: those of, 
" 

the Nearctic and Neotropica1 regions, and those of the Palaearctic 

and Oriental regions. 

Examination of the externa1 morphologiea1 'char~cters of each 
1 

species, as summarized on Table 1. has reveale4·a number ~f featurès 
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that are prevalent in eaeh group. ," 1 
Extensive seapular patches oeeur 

in eight Palaearetic speeies. Crimson or reddish on the lower under 
\ 

parts oecurs in fourteen speeies of, the Palaearctic region and ia 

unknown in the New World species. The Nearctic, Neotropical, and the 

majority of the Palaearctic species, with the exception of D. 

\ 

albolarvatus in the New World, have white (or variants of white) 

under parts. But this character i~ not restricted to any one region. 

For example the species in the Oriental region tend, as a rule, to 

have buffy or fulvous under parts. Cl 

AlI the Dendrocopos species, albolarva,tus excepted, have a 

conspicuous malar stripe which ls particularly weIl developped in 

the genus Picoides. The ptesence of an ocular stripe (stripe 

through the eye) is restricfed to the Nearctic and Neotropieal 

species and glves those birds an entirely different facial pattern 

when compared with the Palaearctic species. This char acter is 
1 

prominent in the picoidine species aS weIl which, on that basis 

aione, resemble very closely the North American dendrocopine. This 

eharacter reflects their affinity to this group in spite of the 

fact that tts presence in that genus may be interpreted as a case of 

convergence because other characters display as weIl its close 

affinities·with other. taxa in the group. 

The structure of the bill cannot be used as a criterion to 

separate the New Worid species from those of the Old World sinee it 
t 

is rather uniform throughout the genus. Short (1974:6) mentions 
1 

that Pieôides areticus has a relatively "mueh larger" bill than 

P. tridactylus. However, my data (Table 2) indicate tbat It 18 only 

l ___________ _ • ~-----------------------------.;.::.;..,-----_-.., ,_.' .... 
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slightly larger in spite of the impression obtained from a visua! 

examination. The impression is caused ~y the upper surface of the 

maxllla which is flatter on top in P. arcticlls than in!. tridactylus. 
4 

!. tridactylus has a compa!~tively longer bill. Since bill 1ength ls 

highly adaptfve and often results "from competition or other types of 

direct interaction between close1y re1ated species" (Bock 1964:59) 

it can har~ly be used as a taxonomie criterion at the generic leve1. 

When the 1ength of the exposed culmen is plotted against the ehord 
,[ 

of the wing (indicator of body size) for several dendrocopine and· 
, 1 

the pieoidine species (Figure 3) there 1s a good eorrelatîon and the 

latter fall weIl among the North American dendrocopine species on 

that basis. The differences in tongue structure are weIl marked 

between two dendibcopine species, villosus and pubescens, and the 

two pieoidine speeies. This character is also high11 adaptive and. 

has more value as an indicator of ecologica1 conditions (feeding 

habits) than as an indicator of relationship (Dorst 1952; Moreau 

et al. 1969; Rand 1967). No marked differences were recorded in the 

foot structure of the dendroeoplne species except for a slight 
, ' 

reduction in'-relative toe size on the smaller species such as D. 
1 . 

pubeseens and Q. minore However this reduetion, which is 
, 

incons~stant, does not appear- ,to be eorrelated with body size as 

~ef1ected in wing length and affe~ts mainly the hallux. On the 
\ 

other hand, the ,picoidine foot has undergone important modifications 

(10B8 of the hallux) but as pointed out by Delacour (195l:49)\"it 
.... ' 
t' 

seems unreasonable to base genera entirely on such'an obvioùsly .. , 
.'recent and unlmportant character aB a vanlshlng orga~,tI. 

r 
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The evidence and arguments presented above show that the genus 

Picoides is c1ose1y re1ated to the North American speeies of 

Denprocopos. The behavior, eco1ogy, and vocalizations of severa1 . 
Dendrocopos and of the Pico ides species have been studied by 

various authors (BUrkli et al. 1975; Hogstad(/'1971; Kilham 1966a and 

b, 1969, 1974; Loehr1 1973; Ruge 1968. 1969a and b, 1970, 1971, 

1974, 1975; Short 1971a, 1973, 1974). The data provided fQr the 

dendrocopine species indicate that the North American taxa are 

different from those of the Palaearctie and Oriental regions,and 

that they are c1ose1y re1ated to the Pico ides species. One of the 

striking,eco1ogica1 differences between the 01d W?rld and New Wor1d 

forms is that many of the former have evo1ved the habit of "ringing" , 

treea which fa unknown for the North American dendroeopine and 

pieoidine species. whereas it ha$ been reported in a number of 

Pa1aearctic spedes including l. tridacty1us (Gatter 1972-; Ruge 

1968; Turcek 1954). The tongue of this bird and tts eongener 1~ 

particu1ar1y suitab1e for this mode of feeding,dq~,to 'its slightly 
1 • 

brushy tip (Figure 4) but such a habit has never 'been recorded t~ 

date for any speeies of that genus in North America. Hybridization 

1s unknown between t?e two genera (Gray 1958). 

In his review of "the historiea1 distributiQn of the genus 
1 r ~ 

~' 
Dendracopos Voous (1947) eonsidered Southeast Asia as the probable 

center of origin of the group ... This view is qui te ac'ceptab1e and 
1 • 

remaina valid sinee no new contradictory facts are available to 

-date. Short (1971a) has recent1y commented on the history and 

evo1ution of the New Wor1~ species and tentatively cansidered them 
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as a monophyletic group (Short 1971a:112) which would inc1ude the two 
, 

three-toed species. This evolutionary hypothesis is generally 
~ 1. 

consistent with my conclusions Qn the phy10geny of the North 

~erican Dendrocopos and Picoides species. However, if VOOU~IS 

hypothesis (1947) 18 accèpted witb reference to southeast Asia aS 

the center of origin of the "pied woodp~ekers", the New World 

species should be considéred as having diverged from tqe ancestral 

forms after having reached North America during the Tertiary 
1 

(during the Pliocene or Mioce~e) or possib1y even before, a1though 
\. 

acceptable species of woodpeckers have ~ot been recorded before the 

P1iocene (Brodkorb 1970). Simi1~r1y the D1d World ~pecies may have 
" 

evo1ved different morphologieal, eeo1ogica1, behavioral, ànd 

~istributiona1 patterns during the same period, when compared to 

their New Wor1d counterparts. 

Different hypotheses have been presented to exp1~in the origin 

of the two species of three-toed woodpeckers (Bock and Bock 1974; 
f 

Mengel 1970; Short 1971a). lt Is not unreasonable-to specu1ate that 

the ancestral picoidine has diverged soon after the mid-asiatic 

eo1onizers have invaded North America and that it ev01ved in the 

eoniferous forests of North America. By'the time of thé' Pleistocene 

glaciation it had occupied aIl the northern forest and reached the 

Palaearetic st the time of the Bering land bridge where it was 

successful in tQe coniferous forest. At the height of glaciation, 

~ it may have disappeared from the area f~rmerly occupied by the 

northern coniferous forest except perhaps from Beringia. The 

1 
population that was displaced south of the ice-cap eventually 

;' 
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evo1ved into arctieus. Concurrently, the population occupying 

Eurasia Fo11owing deg1aciation 

tridaetylus 

Beringia or Siiberia and 

forest from either 

-------f the coniferous biome of 

North America where its modern range 18 for the most p,art sympatric 

with that of lareticus. Recent studies do not suggest a_close 

re1dtionshlp between the genu9 Plcoides and the Did Wor1d 

dendrocopine spe9ies. Ruge (1968, 1969b, 1971, 1974, 1975) has 

pointed out many dlfergent aspects of the eco1ogy and behaviour of 

tridacty1us when compared with the European dendrocopine spe~les. 

Furthermore. it ls ha rd to be11eve that tridacty1us has ev01ved 

l " "where spruce was the on1y conifer present" (Bock and Bock 1974:402). 

Certain1y, the foraging actlvities of tridactylus on the breeding 

grounds are not restricted to spruce trees (Picea sp.). This bird 

in most,of Its range in Eastern North America eXploits the Insect 

resources of a large number of other trees in the coniferous forest 

such as fir (Abies sp.). tamarack (Larix sp.), aspen (Populus sp.), 
1 

and rarely birch (Betula sp.)~ as l have often observed. Simi1ar1y 

the European data provided by Gatter (1972) and Ruge (1968, 1970, 

1971) indicate that tridacty1us forages -and rings several tree 

species other than spruce. 

To summarize, the Picoides species are more close1y re1ated to 

the North American Dendrocopo8 than to the ~a1aearctlc and Asiatic 

Dendroc9pos on the basis of their morph010gy, behavior. and ecology. 
1 

"IW t t F 
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PHYLOGENY 

Short (1971a) has discussed the phy10geny of the North American 

species of the genus Dendrocopos in relation to their affinities 

with the two species of Picoides and in relation to each other. My 

1imited. data for the speciés other than D. vi110sus and Q. pubescens 

and the two Picoides species are in accordance w~th his finding~ 

and phy10geny (Short 1971a:108-114) to which the reader is referred 

for more detai1ed information. 
1 

NOMENCLATURAL RECOMMENDATIONS 
/' 

The data avai1ab1e in the literature and compiled in this 

1 1 

study indicate close affinitles between the North American 

Dendrocoposland t~e two Picoides species, and marked differences 

between the latter and the Dendrocopos of the 01d Wor1d. l fol1ow 

De1acour (1951), Mayr and Short (1970), and Short (1971a), and 

recommend that the genuB Dendrocopos be grouped with Picoides insofar 

as the American sp~cies are concerned. In view of the marked 

differences recorded between the 01d and New World taxa Dendrocopos 

should be retained for the Pa1aearctic and Asiatic species 

(tentative1y), whereas the only Ethiopian species, obsoletus, is 9 

referred to the genus Dendroplcos; and Picoides ls restrlcted to the 

~o picoidine spec1es and t~ the New World taxa which were formerly ..-

contained in the genus Dryobates,. prior to Voous's (1947) study and ~ 

Peter's (1948) treatment of the group. The Asiatic species with 

strikingly different under parts coloration from al1 pther species 

are still poor1y known. Additiona1 stud1es may reveal tha~ they 
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are in fact different from the Dendrocopos group, but until su ch 

studies are undertaken it seems best ta treat the Asiatic species 
1 

as congener\c with other Palaearctic species. 

Picoid~s Lacépède, ~799 

aIl North and South American species of genus 

Dendrocopos as listed by Petera (1948) and the 

two species of the genus Picoidles (Peters 1948). 

Dendrocopos Koch, 1816 

aIl the Palaearctic species except Dendrocopos 

obso1etus as listed by Peters (1948). The 

Oriental species ~re provisiona11y inc1uded in 

this genus pending more detailed studies. 

Dendropicos ~alherbe, 1849 

Dendrocopos obso1etus. after Goodwin's recommendation 

(1968:19) and contra Short (1970). 

" 

1 
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PART TWO --- ---

Geographie variation and taxonomy of Picoides 

villosus (Linnaeus) and P. pubescens (Linnaeus). 

'(Aves; P icidae) 

/ 
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ABSTRACT 

This study provides a thorough analysis of variation based on 

several morphological cha~acters in P1coides villosus and P. , -~ 

pubescens aeross their respective geographical· ranges towards a 

reevaluation of the subspecies previously described and/or 

recognized in each species. Extensive series of specimens of both 

species have been examined for geographie and individual variation 

in color and color patterns (under and upper parts, tail, flanks and 
1 

si&es, and head region) and in size (body weight, wing length, tail 

length, bill length, and tàrsus length). Variation i8 clinal in 

several instances and is in general agreement with the well-known 

ecogeographie rules (Bergmânn ,~:' Allen' sand Gloger' s) • Variation 

follows similar generai trends in both speéies. 
'" In spite of the 

difficulties inherent to the current subspecies concept, the numerous 

subspecies r~ognized ~r described for eaeh bird have been critlcally 

examined and new taxonomie proposaIs have been made in the light of 
1 

the r~sults obtained in the analysis of variation. Subspeciation 
~ 

probably took place mainly during the glacial cycles of the 

Pleistocene. Tables of measurements and range maps of the subspecies 

are provided. 

l' 
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RESUME 

Cette étude comporte une analyse de la variation de plusieurs 

caractères morphologiques chez Picoides villosus et ~. puhescens en 
'1 

vue d'une révision taxonomique des sous-espèces décrites et/ou 

recopnues antérieurement chez ces deux taxa. On a examiné de vastes 

séries de spécimens en vue d'évaluer l'ampleur et les modes de 

variation géographique et individuelle aussi bien sur le plan de~la 

co~leu~ et des motifs de coloration (parties supérieures et 
, 

inférieures, flancs et côtés du corps, et secteu~ de la tête) que sur 

le plan des dimensions corporelles (poids du corps, longueur de 

'1 
l'aile, de la queue, du bec et du tarse). La variation est souvent 

cllnale et est généralement conforme ,aux règles.écogéographiques (de 

Bergmann, Allen et Gloger) ~t suit des modes similaires chez les 

deux espèces. On a réexaminé de façon critique les nombreuses • 

sous-espèces, décrites et/ou reconnues et on a proposé un nouvel 

arrangement des taxa à la lumière des résultats obtenus à l'analyse 

des données sur la variation, en dépit des difficultés qui découlent 

du concept actuel de la sous-~spèce. Le proc~ssus de formation des 
é 

sous-espèces s'est probablement manifesté le plus fortement ~urant 

cycles climatiques du Pléistocène. Des tableaux de mensurations et 

des cartes montrant la distribution des sous-espèces complètent 

cette étude. 

\\ 
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INTRODUCTION 

Avian taxonomists have long recognized the 'extensive g~ographic 

variation that exists in Picoides viiiosus and on that pasis have 

described severai new fornrs from various par.ts of the range such as 

Picus audubonii Swainson (1831), Picus harrlsii Audubon (1838), Picus 

jardinii Malherbe (1845), and Dryobates picoideus Osgood (1901), to 

name on1y a few. Those forms and severa1 others, for a total of at 

1east 24, have been recogn~zed as subspecies at one time or another 
, J 

(A.O.U. 1957; Peters 1948) thus expressing the extent of geographic 

variation in that species and the application of the subspecies 

concept at the titp..e. 

Jenkins (1906) has summarized and indicated the main patterns 

and trends of variation in Picoides vil10sus in his pi~neer study 

but was hampered seriously by thé Iimited number of specimens 

available and the intuitive methodo1ogy' that lotas prevai1ing at that 

time. In spi te of the shortcomings he has out1ined thè major areas 

of variation in that species and has shown that variation, either in 

size or to10ration, is ~linal without having formu1ated that concept, 

which is more recent (Huxley 1939) . 

A few years later, Oberho1ser (1911) using 'over 1.000, specimens 

,J' 

from various parts of the range revised the 14 forms recognized then 
1 

and described 4 new one~ in a purely practical taxonomie study. He .. 
propdsed that a total of 20 subspecies be accepted. Ridgway (191,4) 

followed those proposals very closely. Most of the 1 forms have 

withstood the test of Ume but â few have been 1umped with other taxfl' 
- 1 

'Wh~reas additional ç,nes have been described later by other authors 

. \ 
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(Swarth 1911; Huey 1927; Dickey and van Rossem 1929). 

\ Geographie variation tn Picoides villosus has since received 

little attention except in regional worka and in ecological 

adaptation studies (James 1970). Jackson (1970) has recently 

studied the P10blem using numerical taxonomy methods. 

The study of over ~,300 specimms t~ken across the range 

confirms that Picoides villosus is a highly variable species. 

Variabi1ity is particu1arly evident "in the". coloration of the under'. 
1 

parts and in size (general body size~ wing 1ength, and bill length) 

and less perceptible with regard to the coloration pattern of the 

upper part~. the tarsal length~ and the caudal length.~ Variation in 

individual characters has been examined for determining trends and 
1 

their magnitude and for possible general associations with climatic 

and/or other ecologica1 factors. 
Il 

The Downy Woodpecker has not previously been exami~ed for 

variation across ies range and only local studies have provided 

~ information on the variation that occurs in the species (Batchelder 

1889; Oberho~ser 1896; Grinnell 1910; Burleigh 1960; Todd 1963; 

Mengel 1965; James 1970). Ridgway (1914) has h~wevèr offered the 

MOSt complete treatment of variation and has been followed for many 

yeaFs except for minor nomencla~ural 'changes. As new specimens 

became availab1e new subspecies were described and the range of 

recogni~ed ones was modified accordingly. Concurrently a few forms 

Q were rejected by taxonomists. Ridgway pointed out the dif~iculty of 
1 

identifying subspeciés in many areaa thus indicating, before 'the 

concept became wi.dely accepted, that variation is often clinal ~in 

\ 
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\ 
Currently, seven subspecies are accepted (A.D.U. 

This widefY distributed small woodpecker varies mainly along 

geographical gradients in Bize, color, and coloration patterns. lt 

is dimorphic, at least to the extent that females lack the 'red' 

nuchal band found in adult males. 

The study of over 1,200 ~rom aIl 'parts of the rarige confirms in 
" , 
:"1 

several"cases 'the reBults obtained \y some of the previous writers 

and provides the basiEîfor new definitions of variation in this bird 

i~ a continental perspect~ve. 

The following characters were examined: color of under parts, 

color and coloration pattern of upper parts, general body size, 

chord of wing, le~gth of tail, length of exposed cu~~en, tarsue 

length, 'and caudal markings. Each characters was examined , 

individually for variation and the results appear in the followibg 

secttons. 

MATERIALS AND METHOnS 

r collected specimens of both species in various reg ions of 

eastern Canada where field studies were undert~ken, primariIy in 

Quebec, Ontario, and the Maritime Provinces. Additionai specimens 

Ifrom,those regions and from other parts of the species ranges were 

borrowed from 9r examined at severai museums and university , 

collections in Call1Jda and the. United States' (see acknowledgments). 

Over 2,500 specimens of Pico ides v~llosus and 2,400 of !. 

pubescens were thus examined for color and body measur~ents 

; 

, u 
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variation. Worn or soi1ed specimens, juvena1s, and immatures were 
\ . 

,1iminated from the samples. l tried to a~oid samples of 1ess than 

5 specimens but ft was not possible to do sa in a few cases. 

Co10rs were determined visua11y after Smithe (1974) or after the 

Munse11 System (Anonymous 1929-1960, 1954). Co10r measurements were 

taken on a few samp1es of P. villosus by means of a Spectronic 50S 

, spectrophotometer with reflectance sphere (Bausch and Lamb). 

1 

Measurements were taken according to pres:ribe~methods (Baldwin 
l , 

et al. 1931) with dial calipers or dividers, as fo1lows: 

a) Cho~d of wing: from bend of f~lded, unflattened, wing 

ta tip of longest primary. Both,wings were measured 

and the longest measurement was recorded. 

b), Tail: from point between central rectrices to tip of 

longes t "rec trix. 
1 

c) Exposed culmen: from point where feathers start on ridge 

of maxilla, between nasal bristles,' to tip of maxilla. 

d) Tarsus: from center of middle'joint, behind, between 

/ 

tarsometatarsus (tarsus) and tibiotarsus ta end of frontal, 
\ 

compiete, mast distal scute, before joint with central 

toe. 

Standard statistica1 procedure was fo~owed (S~pson et al. 

l . ! .... ~ O. 05 was adopted as 
\. \ 

1960; Mayr 1969; SakaI and Roh1f 1973). 

the level'of significance in Student's t-tests used in comparisons 
o \ . 
of means. _For tests of independance, the G-st~tistic (SakaI and 

Roh1f ~913) was usèd and the 1evel of si~ificance set at!~ 0.01. 

The fact that character variation in both Picoides'vi~losU8 and 

, 
/ 

, 
~, 

, ' ~ 
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~. pubescens is clinal presents difficult problems in specimen and/or 

population identification. ,Since it is the role of the practising 

taxonomist ta provide formaI names to populations of a gi~en species, 

l have attempted to provide material on which,to base future 

identifications. Where clines occur it is often near impossible to 

delimit the range of any subspecies or popul~tion unless the analysis 

of characters provides some indication which may be used to define 

areas of stability or homogeneity for particular characters. Those 

cores of homogeneity may be consider~s the range of a su~species 
and the. areas of character overlap can thus be 'treated as ar,eas of 

intergradation between populations. In su ch cases, historical 

antecedents often provide clues for a definition of ranges and, 

justify them. l have adopted this procedure in my analyses of 

variation, in determining the range, and in reeva1uating the 

• taxonomie status of ,the various subspecies of Picoides vil10sus and 

P. pubescens. 

DISTRIBUTION OF PICOI~ES VILLOSUS AND P. PUBESCENS 
- 1 

Distribution of Hairy Woodpecker 

The distribution of the Hairy Woodpecker (Picoides vi1losus) 

coincides in the north ta a great extent with the range of the 
1 

central and southern boreal forest region of Canada (Rowe 1972) and 

Alaska (Aldrich 1963). To the south it reaches the western part of w ~ . .. 
Panama and the northern third of Bajà California (Mexico). It has 

-1 
colonized several offshore Islands su~h as the Alexander Archipelago 

(Alaska), the Queen Charlotte, Vancouver, Bahama, Cape Breton, Prince 
, ' 

;, 

\ , 
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Edward, Newfound1and, St. Pierre and Miquelon, and Anticosti. 

Its range is continuous where eco1ogica1 conditions are suitab1e. 

but becomes patchy in several areas. Certain populations appear to 

J' 

be isolated notab1y in Central America. lts distribution has been 

cdmpi1ed from numerous sources (A.D.U. 1957; Bond 1956; Dickey and 

Van Rossem 1938; Gabrie1son and Lincoln 1959; Godfrey 1966; Gri~nel1 
\. 

1 

and Miller 1944: Land 1970; Miller 1957; Monroe 1968; Oberho1ser 1974; 

Phi11ips ~ al. 1964; Short and Crossin 1967; Slud 1964; Todd 1963; 

Wetmore 1968) and is summarized on Figure 1. 

Distribution of Downy Woodpecker 

To the north the range of the Downy Woodpecker (Picoides 

• pubescens) is similar to that of Picoides vil10sus for the most part 

but tends to be somewhat more souther1y, especia11y in Alaska, the 

Northwest Territories, OntariQ, and Quebec. lt therefore coincides 

more clos~1y with the distribution of the central apd ~outhern Doreal 

forest region as out1ined by Rowe (1972). To date it has not been 

recorded in Labrador. lt fails to reach the U.S.A.-Mexico bo~der 

to the south and has not been recorded in southeastern California, 

southern Nevada, weatern and southern Arizona, southwe~tern New 

Mexico, and southwestern and southern Texas. lt has colonized a 

number of offshore is1~ds but is absent from the Bahamas and a few 

Islands ·of t~e Alexander Archipe1ago in Alaska (Gabrielson and Lincoln 

-
1959). lt has recent1y been found in the St. Pierre and Miquelon 

Archipelago (Tuck and Borotra 1972). Ita distribution is pat~hy in 
/ 

several parts of' the range whlch has been compiled from sever1al 
p ~ 

'. 

,w.s .... ,# r 



:;"'1f'fS''''''~'·~'''M'''I\I,!lIlb.&_i3QJUi __ !ll6t!.SA.s.alllll.œ.[ III. Iii 1. 1: '.r.71'IPIIi'.'ilr.ss.: .1 lil'II' ._1.'._._31._1 _lL_~I'ILÎ1:_ 

54 

7 ' 

, 
t 

" " 
'1 
" 

r. 

" 

, ; -



" 

54 

) 
! 

• 

Figure 1. 

Map showing the knOwn distribution of Picoides 'villosus (~hadèd 

area) based on published and unpub~ished sou~ces. 

1 

• 

.. 

.. 

t l' .... - ~ 

iiioiii ___ ;.... ___ ·=-.G_· ... ; ~L.::.i;lii:o...k.....:.....::..:!..&.2~!:.1!.....dl!t;.::~l?~""';,;~· t' ,{. ' 

,r 

" 

" ,~; 
(-~'-.J~ ~ j .. 

" '1 

,0 

() 



. 1 

55 

v 

), 

. -

/ 

... '\ 

) .. 

t/ " 0 ~ 

, 
!' .~ 

l '> 

5 7 

. 
.\I~ .' ~ ~~ 

. --~ ____ ~" ____ ~ ........ __ ~ __ ................ .r;,~~,~.,~,~ 



( 

If. 

<il • 

, 
i . ) 
~.llt;'r R 

56 

sources (A.O.U. 1957; Gabrie1son and Lincoln 1959; Godfrey 1966; 

Grinnell and Miller 1944; Linsdale 193ô; Mengel 1965; Miller 1957; 

Oberholser 1974; Phi11ips ~ al. 1964; Todd 1963; person~l records) 

and p10tted on Figure 2. 

The geographical ranges of Picoides vil10sus and P. pubescens 

are the most extensive of the genus in North and Central America. 

f. villosus occurs more widely and it i8 sympa tric with ~. pubescens 

over most of its range (Figures i and 2), except south of/the U.S.A.-

Mexico border, on the Bahama Islands, and' on the Queen Charlotte Islands 

where pubescens is not known to occur. In the vast area of sympatry of 

P. villosus and P. pubescens other members 0\ the genus occur as weIl 

but their geograp~ical ranges are restr1cted to much sma11er areaS .. 

Where ~. pubescens is not found, P. villosus often ranges sympatrical1y 

with other Picoides spe~ies. 
r 

- y 
It 1s howev~r the ooly repr~sentat1ve-of 

the genus on the Queen Charlotte and Bahama islands and in Central 

America, south of Honduras, where P. 8ca1aris ranges also but in , . -

4:fferent jf01og1c~1 sit~at10ns (Monro~ 1968). Short (1971) has 

recent1y discussed the his~ory and evolutlon of the two 'species and 1· 

'" agree for the most part with his conclusions. 

A. VARIATION'AND TAXONOMY OF ,PICarDES VILLOSUS 

1. VARIATION IN caLOR AND caLOR PA~TERN 

1. Variation of under parts 
. l ' 

In Pico ides vi110sus the coloration of the under parts ranges 

from almost pure white to cinna~n brown. The white may be s11ghtly 

tinged with yel10w or greenish ye110w wèereas the other colora vary 

------------~-
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Figure 2 . ... 

Map showing the known distribution of Picoides pubescens (shaded 
. 

area) based on published and unpublished sources. 
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extensively in hua, value, and chroma. In .~ite of the great 

variability recorded in any given color component on the under parts 

it is possible to arrange specimens into two different groups which 
, 

coincide w~th two well-aefined geographiçal areas, using this single, 

criterion as a basis regardless of any other var~able character. 

By plotting on a map the distribution of th~ breeding birds 

referred to Group l (drab under parts) or to Group II (white under 

parts), determined by visual methods?and color matching. it was 

possible to outline with a high degree of precision the eastern 

boundary of Group l and the western limit of Group II. In this 

manner serious bias was eliminated and subjeêtivity reduced tO,that 

Inherent to visual determ~nation of colors . 
• 

In the first group, to be referred ~q as Group l, ~hiQh occ~rs 

from the panhandle of Alaska, along the coast of British Columbia, 

including the Queen Charlotte Isla'nds. and west of ,the western 
1 

\ 

foothills of th~ Rocky Morntaihs to western Texas, northern Baj~ 

California, and western Panama (Figure 3), specimens have drab under 
/ 

parts or any variants of d~ab frfm near white to near cinnamon brown. 
1 

The se~ond g7ouP, Group II, comfrise~ aIl t~e ~pecimens with white 

under parts which are often tinged with p~le yel10w or greenish 
<;. 

yellow. 
• 1<' ' 

These ~ccur fro~ the nortbernmost parts of,th~ range-to 

southern Florida, includi~g the Baha~ Islànds, east 0l,çne Coast 

RanSe (Canada) and of' the western foothills of the Rocky Mountains . . 
(U.S.A.) as far south as northern New Mexico and western ~exas 

(Figure 3). 

, . 
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Figure 3. 

,1 

Range of two main groups of Picoides vil10sus based on coloration af 

under parts: Group l (dotted) with "drab" under parts and Group II 

(stippled) with white under parts. 
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Figure 4. 

Distribution of color sub-groups of Pico ides villo6us in color 

Group 1: 

" , . 

A - "grayish drab" Sub-group l-A 

B,- "pale drab" Sub-group lB 

C - "brownish drab" Sub-group lC 
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1. Colour group I. 

Using~the terminology provided by SmLthe (1975), "drab" is used 
. ~ 

here, t~;Qetermine a large family of colors which rang"!:! from "smoke , 

gray" to "fuscous". "Drab" has been selec ted as being neal' the 
'4 

mid-p.oint between the ~1ighteat and the darkest coloration recorded on 

the under parts of the birds referred to the current group. Several 

specimens were examined by'means of a spectrophotometer and the 

values obtained were converted to the Muhsell notation. The following 
, 

colora (Munae11 System) were recorded on specimens,from the Queen . 
Charlotte Islands and coastal British Columbia: 10 YR 6.6/'b.0; 10 YR 

5.8/2.0; 10 YR 4.5/2.8; 9. YR 5.5/12.5; 7 YR 4.0/4.0; 4.4 YR 7.5/4.0; 

4.5 ~R 5.0/5.0; 2.5 YR'4.2/3.9; 2.YR 3.99/!+.8; 7.5 GY 4.l6Ji.o. It 

14 have been desirable to obtl!.in .color ~alues with a 

trophotome~er for speci~ens orlgi~ating fr'om 6tl:r"'~ions <in 

,Group but such an instrument was not available when the greater 

part of the ma terial was studied. 

Upon examination of the specimens in Group l, it stands 'out that 
. l r 

~ 

those birds from the Queen Charlotte Islands are the darkest ones 

and are followed closely by those from Vancouver Island and , 
adjac'ent mainland., 

1 
There th.is dark coloration becomes lighter 

\ 
northward and disappears in the Cordova area :'(Alaska) where 

o , 

indh:iduals classified as belonging to Group II h~ve been recorded. 

" ~ 
L', Eastward, Grou,p l ranges as.. far as the foothills of the C~ast Range 

? 
where Group II replaces it in- the mourt,tains and at the heaa of valleys. 

To the south the, dllrkest individuals are confined to a narrow 

"---
'" coastal belt in the lowlands.. They gradually become ligh~er 

-.J.. 
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southward and are replaced by lighter individuals in Mendocino 
1 

'County, Oalifornia. ALI the darker birds can be referred ta a 

well-defined sub-group, S~b-group lA (Figure 4). 

A second sub-group Sub-group lB, can be recognized and the 

specimens referred to it have lighter und~r parts but nevertheless 

belong to the main group, Group l, on the basis of the dominant 

o 
coloration which is in the "drab" fàffi11y. Although it was not 

. 
possible to determine color values on the spectrophotometer for 

• these birds, the following Munsell values have been obtained by 
j 

viSual matching: 2.5 YR 5.0/4.0; 10 YR"S.0/4.0; 10 YR 6.0/5.0. These 

"" 
birds occur east of the Coast Range at the Canada-U.S.A. border, 

along the Cascades to Mendocino County in California, south to 

northern Baja California and central Mexico (Mex.ican .Plateau, north 

of Mexico City) and east along the foothills of the Rocky Mountains 
. 

to western Oregon, western Nevada, central Utah, southeastern . ' 

Nevada, southeastern Cal~fornia, central Arizona, southwe~tern New 

,Mexico, aug western Texas (Figure 4). 
1 

q 

South of central Mexico, the pigmentation of the under part~ 
\ , 

become~ darker. The eoior vaYues were determined ~isual1y and 
, 

converted to the Munsel1 notation. A+though significantly different 

from the colors of the other two sub-groups, those colors/ 

nevertheless.beloqg ta the same large familj of colors and the 

following values were obtained 2.5 YR 3.4/2.9; 5.& YR 3.5/4.7; • 
7.5 'tR 4.2/3.7. Specimens in Sub-group rq occur from ~entral Mexico 

_. v J 
, " 

to wester~ P:?a~ (~igure 4)~an9 their Pigmentritori inc;ea~e8·in a 

southeasrerly direction fr~m so~th~rn Mexico to western panama~ 

. , 
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Region Pale drab Grayish drab Fuscous drab N ( 

Alaskd 91.3 '(21) 8.7 (2) 23 

Queen Charlotte 
Islands 13.7 (7) 86.3 (44) 51 

Vdncouver Island 
and adjdcent , main land (a) 3.7 (4) 88.0 (95) 8.3 (9) 108 

Coastal .~ 

Washington (b) 3.9 (1) 92.3 (24) 3.8 (1) 26 

Coastal Oregon 

C 
(c) 6.9 (2) 86.2 (25) 6.9 (2) 29 

--~astal u 

/' --C jfOrnid (d) 18.2 (2) 81. 8 (9) 11 
( / 

"--PQO' ed coastaÎ 
satnples 
(a,b,c,d) 5.2 (9) 87.9 (153) 6.9 (12) 174 

Percentage distribution of color classes in Sub-group lA, in Picoides 

villosus. Number of specimens of each class appears in parentheses. 

Table 1 

• 

) 

• 
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Figure 5. 

Distribution of color classes in Picoides villosus for Sub-group lA 

with percentages of each for various samples. 
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al Sub-group lA 

The distribution of the birds classified in this sub-group 

appears on Figure 5 and three main co10ur classes have been 

identified. Their frequency distribution i5 shawn on Table 1. 

Oarker birds (fuscous drab) are significant1y more frequent on the 

Queen Charlotte Islands (86.3%) where the next 1ighter class 

(grayish drab) is uncommon (13.77.). On Vancouver Island and on the 

adjacent mainland the proportions dre reversed (fuscous drab, 8.3%; 

grayish drab, 88.0%) and a few much pa1er birds have been recorded 

(pdle drab, 3.7%). Southward, from Oregon to California, the 

proportions of each color class remain essentially simi1ar (pale 

drab, 5.27.; grayish drab, 87.9%; fuscous drab, 6.9%). When broken 

further the proportions of the color classes in this portion of the 

samp1e remain similar except in California where an increase in the 

percentage of the "pale drab" birds is 'noticeable but this can 

probab1y be accounted for by the small size of the sample studied. 

On the mainland, in coastal Alaska and British Columbia north of 

vancouler Island, the proportion of light-colored birds i9 very 

high -(pale drab, 91.3%) whereas dark birds are rare (grayish drab, 

8.7%). Ex~nation of the total samEle reveals that lighter 

individuals occur at the periphery of the range of this sub-group 

(Figure 5) where it cornes in contact in the north and in the east 

with birds referred to Group II (white under parts), and farther 

soùth with birds of Sub-group lC which are characterized by much 

paler u\der parts. 

In Alaska specimens from Admiralty Island, Juneau, Lor~ng, 

J' 

~ , , 
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Forrester Island, and Stag Bay (Chichagof Island) are among the 

darkest (grayish drab); those from,Sitka, Hoonah Sound, Howkan, 

Ketchikan are ;;mewhat lighter (medium drab) and those from Yakutat 

are much lighter (very pale drab). In the Cordova area the under . 
parts are almost pure white .. From a series of six specimens taken • 

near Chitina River Glacier, only one (N.M.C. No. 20351) has a faint 

wash of "drab" on the upper breast. This may be due to an 

accumulation of dirt on the feathers rather than to pigmentation but 

l was unable to determine the nature of this coloration. If this 

"drab" wash is due to natural pigmentation in the feathers, this' 

bird constitutes the northernmost penetration of Group l into the 

range of Group II. 

The under parts coloration of the Queen Charlotte Islands 

sample is fairly uniform. Fuscous drab is dominant (86.37.) and 

grayish drab was recorded only in a small percentage (13.7%). This 

variation is apparently unrelated to sex, age, time of capture, or 

origin of the specimens examined. It is unlikely that birds from 

the mainland, which resemble the lighter insular birdar~uld fly to 

the archipelago. at least to the extent that such movements are 

currently unknown. 

ln British Columoia, the grayish drab color type i8 the most 

frequent (88.0%) on Vancouver Island and its adjacent mainland, 

whereas fuscous drab i8'uncommon (8.3%) and pale drab rare (3.7%). 

The s~ond color type was recorded only on Vancouver Island and nt 

coastal localitièS in the southernmost part of the prov~nce. 

Lightér birds (pale drab) proved ta come mainly from inland 

-----~======--_._-.-------_ .. -il •• 
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Region Range Mean sn SE N 

Queen "'Cha r la t te 
Islands . 11. 15 - 13.44 12.134 1.615 0.417 15 

Vancouver Island 
and ad1acent 
ma in land 9.44 - 16.77 13.598 2.182-- 0.546 16 

Coasta1 mainland 
.10 B.C. and 

~ 

Alaska, / 
north of Rivers 
In1et 18.06 - 22.02 19. s"23 1. 674 0.447 14 

Percentage brightness of under parts in three samp1es of Picoides 

vi110sus in Sub-group lA. 

Table /2 

.. 
, -

, 

l
~~ r 

. ' 

b ~ ... ~ .... • , , ... , 
" \ 



" , 

\ 

, 
;. 

jl;:,:' t 

" "" 

72 



.... I\.Ir" ... ' ..... 

'" { 

1 

t 

72 

o 

Figure 6 

Reflectance curves of specimens from three samples of Pico ides 

villosus in Sub-group lA: 

triangles: Alaska panhandle 

open squares: Vancouver Island and adjacent 

Canadian mainland 

full squares: Queen Charlotte Islands. 

Curves are based on mean values determined in each sample. Sample 

size appears to the right of each curve. 
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localities such as Chilliwak and Agassiz. Individuals from Lytton 

and Lillooet have a light drab wash on the upper breast but the 

remainder of the under parts is pure white. From Calvert Island and 

Rivers Inlet northward the under parts are pale drab at localities 

~h as Hagensborg, King Island (Port John), aod Kimsquit. On 
• 

Vancouver Island two pale drab individuals taken during the nesting 

season were recorded which indicates that this color type can occur 
• 

also in an insular population which is otherwise ?ighly homogeneous 

and apparently isolated from the mainland populations. Brightness 

of the under parts was determined on a spectrophotometer for 3 

samples taken in Sub-group 1 A and the results appear in Table 2 and 

on Figure 6. Marked differences appear between the sample originating 

from the mainland north of Rivers Inlet and the other two samples. 

The difference between the two other samples is more subtle, 

particularly as shawn by the reflectance curves of Figure 10. However 

the difference in the me an brightness of the two samples is 

significant (~= 2.10; df. c 29; ~< 0.05). The color class percentages 
, 

of the pooled sample from the coastal areas of Washington, Oregon, 

and California states remain virtually similar and exhibit little 

difference when compared to the sample of Vancouver Island and 

adjacent mainland (Table 1). In Washington State, most of the birds 

from the coaatal localitiea belong ta the grayish drab class: Mount 

Vernon, Rockport, Olympie Mountain, Lake Keechèbus, Trout Lake, Neah 

Bay, Pyallup, Ilwaco, Ocosta. Mount Rdinier, Harstine IJland, Lake 

Whatcom, Seattle, Port Angeles, Long Beach, and S~ez. One pale 

drab individua! was recorded from Lapush and a fuscous drab bird 
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from Tenino. It appears therefore, in spite of the relatively small 

size of the sample (26 specimens) that the geographic distribution 

of color classes is purely at random in coastal-Washington State. 

The sample from Oregon indicates simi~ar trends and the 

coloration of the under parts ls distrlbuted _,t random (Table 1). ~ 

Two pale drab specimens were recorded from Reston and Drew, 25 

grayish drab individuals from a number of localities (Portland, 

Tillamook, Summit Prairie, Wedderburn, Mulino, Newport, St. Helen), i. 
" and two fuscous drab specimens from Salem and Gold Beach. A number 

1 
of specimens from inland localities display marked affinities with 

the "pale drab" class of Table 3 but these will be considered under 

• • Sub-group lB. 

Only Il specimens "'rom the northern part of coastal California 

could be examined for color. Two individuals from Humbolt Bay and 

Eureka were referred to the pale drab color class. The others from 

" Hurnbolt Bay, CresceQt City, Sherwood, and Eureka bélong to the 

graylsh drab class. A bird from Forest Glen, an interior locality, 

belongs ta thisl color class also. f Specimens from localities,south 

of Cape Mendocino are significantly paler than the specimens 

'" classified in the pale'drab class and will be treated under Sub-group 

lB, to which they have beeil assigned with a .number of specimens from 

inland localities which are somewhat darker than the dominant forms . . 
in this sub-group. 

In summary, the darkest color classes of Sub-group lA (grhy~sh 

drab and fuscous drab) are predominant in the ~oastal areas and on , 

the coastal islands but a small proportion of lighter birds (pale 

r '"17 sn 1 TI .n'Snl 
' .. \ 
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drab) occurs at random within those regions. The "pale drab"\color 

cldss is more a~dant at the periphery of the range of the sub-group 

and the occurr~ of dark individuals beyond the boundaries of 

Sub-group lA will be treated in the next sub-group. 

bl Sub-group lB 

The range has been detailed on Figures 4 and 7 and under the 

sec tiort' "Color group l'' where i ts general eolor charae teristics have 

been outlined. 

Three main color classes have been reeognized within this 

sub-group'~nd the results expressed in percentage ~alues for each 
. 

color elass for representative localities throughout the range 

including the pooled sampI es are shown on Table 3. When eonsiderin~ 

the pooled samples it appears clear that the "whitish drab" color 

type is dominant whereas the lighter specimens, "creamy white", 
" .la:-

comprise one third of the total sample. The darker individuals, 

designated as "pale drab" amount to less than 5 per cent of the 

pooled samples and have been recorded mainly in areas adjacent to a 

darker ,color group. 
, 0 

In Washington State, this color sub-group occupies a narrow area, 

sandwiehed between the dark eoastal birds to the west and the white 
"- \ 

mountain bfrds to the east. The influence qf the two color groups 

is reflected in the pereentage of Table 3, particularly with regard 
<;. 

to the light-colored birds, "creamy white", recorded from Entiat, 

Leavenworth, and Wenachee Lake. A bird, similarly colored, collected 

at Pya1lup in December, b~ut exciuded from this analysis, definitely 

• Ill. III ... _mt fi 5S ii r ? 
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Figure 7. 

Distribution of color classes of Picoidès villosus in Sub-group 

lB with percentages of each for various samples. 
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Creamy Whitish Pale 
Region White drab drab N 

Washington 12.5 (3) 83.3 (20) 4.2 (1) 24 

Oregon 13.9 (5) 86.1 (31) -------- 36 

Nevada 25.9 (7) 74.1 (20) -------- 27 

California 42.1 (88) 52.2 (109) 5.7 (12) 209 
, 

Arizona 36.9 (24) 63.1 (41) -_ .... _---- 65 

Baja California 37.5 (9) 62.5 (15) ----_\.._- 24 

Northern Mexico 26.6 (25) 61. 7 (58) ~l1.7 (ll) 94. 

Pooled samples 33.6 (161) 61.4 (294) 5.0 (24) 479 

! 

Percentage distribution of color classes of Picoides villosus in 

Sub-group lB. Number of specimens of each color class appears in 

parentheses. 

1) q 'pt 

Table 3 

'" 

r 
l, _ 

L Il 



, 
" . 

, 

:t 
1 

, '. 

/ 

t 

80 

belongs ta this color class. It may have been an inland bird on a 

sedsonal and irregular movement ta the coast. The only dark bird 

"pale drab" of the sample was collected at Mount Adams, an inland 

locdlity, where the next paler color class is dominant. "Whitish 

drdb" individuals which form over 80 per cent of the sample 

examined w~re recorded from Yakima, Tampico, Mount Adams, Mount 

St.Helens, Stehakim, Mabton, Bumping Lake, Wenachee Lake, Leavenworth, 

and Entiat. Although this sub-group is adjacent ta two other 

sub-groups and occupies a restricted area in Washington State, the 

variation recorded in the sample analyzed (24 birds) reflects a high 

homogeneity in the coloration of the under parts. 

The Oregon sample comprises 36 specimens of which 31 were 

referred ta the "whitish drab" co1or class and the other 5 to the 

"creamy white class". The former originated from Fort K1amath, 

Mount Hood, Wiskey Creek, Colestin. ~l, Eagle Point, Prineville, 

Meacham, and Paulina Lake, whereas the latter where collected at 

Warmsprings, Lookinglass, and Camp Harney. As expected the lighter 

individuals were found sorne distance away from the dark coastal 

birds of Sub-group lA and closer to"the white under parts group. It 

i8 unfortunate that specimens from the western and southwestern 

parts of the State were not available as they probably would be 

white or at least much 'wh~er' than those of the current sample. 

They could therefore belong to Group II. 

The proportion of darker birds in the Nevada sample remains 

high (74.1%)1 compared ta the "creamy white ll individuals. ''Whitish 

-drall" specimens were recorded in the lower areas of the western 

; 
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third of the State: Pine Forest Mountain, Duffer Peak, Schurz, 

~ 

Pyramid, Carson City, Glenn Brook, Sweetwa~er, and South Twins River. 

The lighter individuals were identified from Charleston Peak, Mount 

Cdllahan, Toquima, Incline, and Las Vegas. Although it was not 

possible w1th the material on hand ta show any correlation_between 

the Iightness of the under parts and the altitude of the collecting 

stdtions, 1 suspect that such d correlation could be demonstrdted if 

an extensive sample from a Iarger number of stations were available. 

AlI the specimens from the eastern part of the state have white under 

parts and have been assigned to Group II. The California sample is 

extensive dnd cornes from various localities east of the range of 

Sub-group lA (Figure 5) and covers the rest of the state except the 

southeastern corner (Figure 7). The dark individuals form only a 

smaii percentage of this sample (5.7%) and originate from localities 

adjacent ta the range of Sub-group lA (Figure 5), such as Preston, 

NicdSio, Snow Mountain, Lakeport, and the Siskiyou Mountains. Most 

of these collecting stations are located at low altitudes but because 

the representative material from these key areas is not extensive 

enough, it has not been possible ta derive any correlation between 

the darkness of the under parts and the low altitude. The proportions 

of the specimens assigned ta the other two color classes are not 

very different (Table 3) and there is an increasing incidence of -iN 

"creamy white" or paler individuals eastward, towards the Nevada 

border and the Panamint Range, and southward, towards the Mexican 

border. l was unable, however, ta quantify this shift ig the 
"'-

proportions of the two color classes. 
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The Arizona sample is extensive considering the 1imited ran~e 

of t;he birds assigned ta the "drab" under parts group. TJese were 

recorded in the southeastern corner of the State, mainly from the 

Tucson area and in the Chiricahua and Huachuca mountains. The 

"whitish drah," color c1ass is predominant (63.1%) whereas the lighter 
" 

"creamy white" birds account for the remainder' of the specimens 

examined (Table 3). The latter have been recorded mainly near and 

north of Tucson, although they appear at random elsewhere in that 

sector of the State. The high incidence of these lighter birds 

reflects the influence of the white under parts group which cames 

,into contact with the "drab" group in that area. 
1 

The sample from Baja Califor~ia comprises a high propo~tion of 

"whitish drab" birds (62.57.) and the rest of the sample has been 

referred ta the lighter color class (Table 3). Both color classes 

occur at random in the same localities: La Grulla, Vallecitos, La 

Ecantada. Pinon, San Diego, and Santa Ulalia.· This effect is not 

due ta sexual dimorphism as one color class is as frequent as the 

o~her if the specimens are segregated on the basis of their sex. 

In northern Mexico, the sample can he divided into the three 

color cl~sses recognized in this s~b-group (Table 3). The paler 

birds, which comprise over 26 per cent of the individuals examined, 

originate màinly from northern Sonora, northern and central Chihuahua, 

and nô~thwestern Coahuila. The "whitish drab" birds forro the largest .. 
proportion of the sample and range in the southern parts of Sonora 

"' . 
, '\ < 

and Chihuahua, purango, cent~al and northern,Zacatecas, central and 

northern San Luis Potosi, Nuevo Leon, and Tamaulipas. The darker 

,,,, .,. ;. r < q J tui( an _. Mn 

,. 
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" ", Pale Dark • brownish Brownlsh brownish Cinnamon 
Region drab drab drab brown N 

North central .. ' 
",Mexico 32.4 (12) 27.0 (10) 29.7 (11) 10.8 (4) 37 . ~ 

'~ 
Central Mexico --------- 20.8 (20), 29.2 (28) 50.0 (48) 96 

Mexico (Chiapas) , 
. Honduras , 
Nicaragua, , 
Guatemala, El 
Salvador --------- 16.1 (9) 28.6 (16) 55.4 (31) 56 

Costa Rica, 
Panama --------- -------- 14.8 (12) 85.2 (69) 81 

. 
Percentage distribution of color classes of Pico ides villosus in 

Sub-group lC. Number of individua'ls in each color class appears in' 

parentheses. 

Table 4 
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Figure 8. ' 

Distribution of color classes of Pico ides villosus in Sub-group le 

with percentages of each for various samples. 
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individuals, although they have been recorded within the range of 

"whitish drab" group, occur mainly in central San Luis Potosi, 

northern Hidalgo, and central Zacatecas. The largest group, "whttish 

drab" , is very homogeneous whereas the other two groups are highly 

variable which is probably due to their proximity to the pa 1er birds 

in the north and to the more heavily pigmented birds in the south. 

Although ~he range of Sub-group lB is not continuous (Figure 7) 

the similarity between the coloration of the under parts of the whole 

sample ls 50 great that it is preferable not to separa te it into two 

sub-samples. It is no~,unlikely that these populations may have been 

continuous in the past and that a hiatus has developed as a result 

of "recent" ecological changes. 

cl Sub-group IC 

The range of this sub-group which comprises birds whose under 

parts vary from "pale brownish dr,ab" ta "cinnamon brown" is shown 

on Figure 8. The proportions of each of the four color classes in 

relation to the origin of 'the 'sample appears on Table 4. 

In the sample from north central Mexico, the four color classes 

recognized were recorded and their distribution is detailed on Table 

6. The paler and the darker individuals togeth~r form a high 

percentage in the sample (43.2%). Although the geographicai 

distribution of the specimens is uniform, the paler individuals 

come mainly from the northern parts of the sector whereas the darker 
, 

individuals have been recorded from the southern and western 

localitie$. The other two color classes have similar percentage 

/ 
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distributions in the sample and occur randomly throughout the range 

although the y are in ~oncentration in the central district. There 

is no correlation between Bex and any color classa The range of this 

sample comPFises the following regions: southern Hidalgo, Vera Cruz, 

extreme southern San Luis Potosi, southern Zacatecas, Guanajuato, 

Queretaro, and northern Jalisço. 

In central Mexico the paler birds are absent and the proportion 

of the darkest individuals jumps up to 50 per cent. The "brownish 

drab" individuals show a marked decrease whereas the percentage of 

.. 
the "dark brownish drab" remains virtually the same when compared to 

the first sample. The specimens examined in this sample were 

collected in southern Jalisco, Colima, Michoacan, Mexico D.F., 

Morelos, southern Vera Cruz, Guerrero, and Oaxaca. Therefore the 

lighter individuals do not form an important part of the sample 

(20.8%) against the darker individuals (79.2%). In the next sample 

which comprises specimens from Chiapas (Mexico), Honduras, Nicaragua, 

Guatemala, and El Salvador, the percentage of the darkest color 

classes increases again, but the shift in proportions ia not as 

marked aS in the ~ample from central Mexico. There is a slight 

decrease in the lighter birds. The darkest coloul: class "cinnamon 
" 

brown" dominates the samp1e in a very significant manner (Table 4). 

The last sample, from Costa Rica and Panama, con tains the 

largest number of dark individuals (SS.2%) and only a small number 

(14,'8%) have been referred to the next, and only, paler .color class 
\ 

applicable to it. Th~ other two lighter color classes 'are total1y 

absent here. 

, 

.. 
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Considering the whole assemblage of specimens referred ta 

Sub-group lC, darkness of the under parts increases from north to 
... 

south and there is a similar increase in the incidence of specimens 

• 
referable ta the darkast color class. This increase in darkness is sa 

significant that, when comparing the sample from the northernmost 
'-: 

part of the range with those of the southernmost part, two color 

classes have disappeared and the third forms only an insignificant 

portion of the sample. This Shiftttr color is graduaI ~ less so 

in the extreme southern part whe.e the percentage of dark inqjviduals 

increases rapldly and becomes dominant. The results provid~d by the 

pooled ~amples indicate that the darker individuals av~rage more than 

80 per cent of the 'total sampie. The remaining part comprises the 

lighter co10r classes and originates from the northern part of Sub-
, 

group lC. This situation reflects the influence of the paier Sub-

group lB which occurs ta the north,' 

Sexual and age dimorphism in co10r group l 

The examination for variation in the u~der parts coloration of 
, 

over 1,000 specimens bas revealed that sexua1 dimorphism is 

unimportant in this large sample. No significant difference in the 

coloration of the under parts was detected hetween the sexes in any 

group of specimens. Some females (less than 1%), however, tend to 

he slightly darker than the males in certain localities but this 

tendencyois not consistent. this situ~tion accurs mainly in .the 

sampIe from the Queen Charlotte Islands. from Vancouver'Island and 
1. 

ita a~jacent mainland. and from coasta! Washington State. Elsewhere 
" 

1 
1 

l, 
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no difference was recorded. 

'When immature individuals of bath sexes are campared with adults, 

the y tend ta be slightly paler but the small number of immature 

specimens available does not allow me ta draw any conclusions, except 

perhaps that this may be due ta a difference in the texture of the 

under parts fedthers. The plumage of the immatures 15 more fluffy and 

the tips of the feathers are looser which gives the impression that 

the under parts have a lighter coloration. This situation was noted 

primarily in the specimens from coastal British Columbia, Washington, 

Oregon, and California. A few immatures from Vancouver and the Queen 

CharloCte Islands appear slightly darker than the adul,ts from these 

" same areas. I believe that this is due ta the texture of the under 

parts feathers a1s0. If a larger sample of immature specimens had 

been available ft would have been possible ta evaluate in a better 

• 
pe{spective the extent of color variation of the under parts- in this 

age group. 

2. Color group II. 

From aIl the specimens referred ta the 'white under parts' 

group (about 1,700) 1,355 were examined for variation in the 

whiteness of the under parts. The range of this group is outlined 

on Figure 3. Althpugh a 

display sorne pale ~ellow 
, " 

number of specimens in fresh fall plumage 

or greenish yellow>in the white of the 

under ,parts, this rigmentati~n fades and these parts become ~hite 

later in winter. ~ adult male c~Ptured, banded, and color marked 

at Mont St. Hilair~ on 4 November 1964, had a heavy greenish yellow 
1 1 

1 

ft. '·we .. 
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tinge on the 'abdomen and 10wer breast. On 17 December 1964, it was 

recaptured aad the amount of greenish ye110w had decreased 

considerably and showed only as a faint wash. The same bird was 

captured again on 2 March 1965; its under parts were completely 

white on that date. l could not verify this observation on any 

other specim~n but expect that this situation would be similar on 

other individuals as weIl. The presence of a yellowith wash on the 

under parts is a current situation in birds with a fresh fall 'plumage 

in the northern part'of the range (nonnuptial or basic plumage). 

, Whiteness of the underparts is variable and four classes have 

been recognized, based on the purity of the white. AlI the 

determinations were made visually by comparison with standard 

specimens, AlI the soiled or worn individuals and aIl tPose with a 

ye1lowiSh or greenish suffusion in the plumage have been excluded • . 
However. a number of specimens exhibited a "drab" wash in the white 

of the under parts. These have be~n referred to elass IV. 
" 

The 

other three classes are based on t,hree states of "whiteness" which 

are visually recognizable: Class J, the whitest; Class II, average 

white; Class III, dull white. 

No sexual dimorphism was recorded in whiteness, birds of both . • sexes being equally white in given areas. Individuals of both 

sexes in the fitst nonnuptial plumage (Basic 1) are more frequently 

tinged with pale yellow or greenish yellow on the under parts than 
) 

the adults. Sp~cimens. aged as eub-adults. were therefore omitted 

from thie analysis • 
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Although any definition of whiteness by means of visual 

estimates is highly subjective, the present whiteness class represents 

an~assemblage of birds on which the white of the under parts is pure 

and intense. It has a brightness found in none of the other three 

classes recognized in this study and is easily recognizable visually. 

The samples from which these birds were identffied come mainly from 

the northern and the mountainous western parts of the range (T~ble 

5). In the eaat, they have been recorded as far south as Maryland 

and Washington D.C. (2 individuals, 5%). Proceeding northward through 

the coastal states and provinces this percentage increas~s regularly 

though Massachuasetts. Rhode Island, New York, Maine, New Brunswi~, 
~ 

Nova Scotia, and Prince Edward Island. In Newfound1and it comprises 

however only 8 per cent of the specimens studied. Farther to the 

west, the proportion is high in Quebec (16.5%) and rises to over 53 

per cent of the individuals examined in Ontario. In the centrai 

states and provinces.nearly two thirds of the specimens were assigned .. 
to this color class (Table 5, kk). It becomes dominant in Alberta, 

British Columbia, Yukon, the Northwest Territories~ Alaska, Montana, 

Colorado, Wyoming, Idaho, and in the eastern mountainous sectors of 

Oregon and Washington (Table 5, ss to ww). In the southern part of 
, 

1he western sector, that whiteness class is frequent (43%) in New 
1 

Mexico, Utah, California, Arizona, and Nevada (Table 5, xx). 

In summary, whi,teness Class l is dominant in the north,ern and 

western sectors of color group II as outlined on Figures 3 and 9 • 

.. 
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Table 5. 

Percentage distribution of whiteness classes for selected 
samples of Picoides villosus: 

aa: Bahama Islands (Great Abaco and Grand Bahama islands) 
bb: Bahama Islands (Andros and New Providence) 
cc: Florida 
dd: Georgia, Alabama, Mississippi, Louisiana, Arkansas 
ee: Texas 
ff: North and South Garolina 
gg: Tennessee and Kentucky 
hh: Virginia, West Virginia, Washington D.C., Maryland 
ii: Missouri, Kansas 
jj: Pennsylvania, Ohio, Indiana, Illinois 
kk: Michigan, Wisconsin, Minnesota, Iowa, Nebraska, North 

and South Dakota 
Il: Massachussetts, Rhode Island 
mm: New York and Vermont 
nn: Maine, New Brunswick, Nova Scotia, Prince Edward Island 
00: Newfoundland 
pp: Quebec 
qq: Ontario 
rr: Manitoba, Saskatchewan 
ss: Alberta 
tt: British Columbia 
uu: Yukon, Northwest Territories, and Alaska 
vv: Montana, Colorado, Wyoming 
ww: Idaho, Oregon, and Washington 
xx: New Mexico, Utah, California, Arizona, and Nevada 

b 

Class 1 represents the 'whitest' individuals. 

- \ 
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Sample 

aa 
bb 
cc 
dd 
ee 
ff 
gg 
hh' 
11 
jj 
kk 
11 
mm 
nn 
00 

pp 
qq 
rr 
SB 

tt 
uu 
vv 
ww 
xx 

Uf'NJ~",,-1 

'" t 

Class l Class 

17.4 
27.6 

89.7 
05.0 (2) 95.0 

100.0 
87.1 

60.7 (34) 39.3 
20.0 (8) 80.0 
19.4 (6) 80.6 
10.5 (8) 89.5 
08.1 (3) 91.9 
16.5 (18) 83.5 
53.1 (68) 46.9 
90.5 (57) 09.5 

100.0 (38) 
91.4 (128) 08.6 
96.8 (30) 03.2 
94.7 (71) 05.3 
91.7 (66) 08.3 
43.2 (57) 48.5 

93 

II Class III Class IV N 

05.0 (1) 95.0 (19) 20 
(4) 82.6 (19) 23 
(16) 62.1 (36) 10.3 (6) 58 

100.0 (62) ·62 
77.8 (7) .22.2 (2) 9 
88.4 (38) 11.6 (5) 43 

(26) 10.3 (3) 29 
(38) 40 
(20) 20 
(27) 12.9 (4) 31 
(22) 56 
(32) 40 
(25) 31 
(68) 76 
(34) 37 
(91) 109 
(60) 128 
(6) 63 

38 
(12) 140 
(1) 31 
(4) 75 
(6) '<, 72 
(64) 08.3 (11) 132 

Table 5 



94 

/ 

( 

( 

/ 

f 
f , .' 

/ 

/ 
1 

/ 
/ 

, 

\[ 
1 ~\' 

." 



--'--_._-~-~'~----------------_ .... _.--_ ... _---~~-------

( . 
l' 
1 
1 

1 

\ 

\ 

\. 
\ 
\ 

\ 

94 

1 Figure 9. 

Distribution of whiteness classes recognized in white under parts 
Group II, in Picoides villosus: 

a: pure white ('bright l ) 

,b: average w~ite 
c: dull white ('off white') 
d: 'drab' white 
e: pure white (as in a), but reduced amount of .white dorsally. 

Ran$es are based on the highest incidence of each whiteness ~lass. 
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This class comprises aIl the speci,uE'ns with 'average white' 

under parts. Such a 'white' can be def:~I1ed as pure white without 

'brightness' , therefore visibly 'duller' than the 'white' of Class 

1. Its range appears on Figure 9. AlI the birds referred to it 

were recorded in a central belt which s1 retches from eastern 

California and New Mexico across to Maryland and to the northeast to 

Newfoun~land. It is a highly homogen~ous group in most areas, except 

in a vast area where it has proportions just slightly higher than 

Class l (Table 5, xx). It attains important proportions in the central 

states south of the U.S.A.-Canada border (Table 5, kk) where it was 

primarily recorded in the aouthern part of the northernmost states. 

A aimilar situ,ation prevails in Ontario (46%) where those birda occur 

mainly in the southern half of the province. The border between it 
o 

and Class l is not sharply defined as the ?one of overlap la broad 

in Quebec, New Brunswick, Maine, Vermont, and northern New York. 

The situatiow ls similar in New Mexico, Utah, California, Arizona, 

and Nevada. 

cl Whiteness, Class III. 

Specimens referred to the present whLteness class have ~hite 

under parts but not as pure or as 'bright' as in the other two 
1 

preceedlng classes. The range of the cla3s ls shawn ôn Flgure 9 and 

comprises a large sector in the southern part of the 'United States 

fr~ Texas east to North Carolina and_ Florida, and,to the southern 

Bahama Islands (Andros and New Providence). In that sector the 

.. 
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proportions of specimens referred to Class III are high (Table 5) 

and the samples a~e homogepeous except in the northern parts where 

a number of individuals referred to the next 'brighter' class have 

been recorded. The Florida specimens assigned to Ciass II are aIl 

concentrated in the northern part of the state while Class.IV 

specimens originate from the southern part and along the Atlantic 

coast. Similarly the North and South Carolina specimens assigned to 

Class IV come from coastal localities. The situation appears to be 

similar in Georgia. In the Bahama Islands (Andros and New Providence) 

Class III specimens are the most common but it is surprising to note 

that more than 17 per cent of the sample is referrable to Class II. 
,~ 

Those two whiten~ss classes are however distributed randomly Gn both 

Andros and New Providence Islands. Specimens from the lowlands of 

Tennessee, Kentucky, Illinois, and Indiana referred to Class III 

delimit the northern range of this class. Whiteness Class III is 

dominant in Texas (77.8%) but two individuals (22%) were referred to 

Class IV. This situation reflects the influence of Color Group 1 

which ranges a short distance to the 8out~west of the localiti~s 

where those two specimens originated. 

To summarize, th~ plumage of the under parts of the,birds 

referred to this whiteness class is significantly duller than those 

of the preceding two color classes and occurs at the southern edge 

of the range of Color group I~. 

dl Whiteness, CIas8 IV,. 

AlI the specimens referred to this wbiteness clase dieplay a 

l ' 

-----------~---- .------- . .-_---------~--~ 
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faint creamy wash on the under parts. The creamy coloration 

resembles some pale drabs recorded in Color Group l but it is much 

paler than any of the drabs and seldom extends beyond a broad 

central area on the abdomen and lower breast. It is dominant (95%) 
1 

on Grand Bahama and Great Abaco islands in the Bahama Archipelago . 
. 

Similarly-colored bir~s have been recorded in sma~l proportions 

(10.3%) in eastern Florida and in the eastern parts of North and 

South Carolina (11.6%). It was found in the sample from Texas but 

those individuals probably repreèent the influence of Co1or Group '1, 

which is dominant in adjacent areas to the west and to the south. 

2. Variation of upper pa~ts 

In Picoides villosus variation is not as well-marked on the 

upper parts as on the under parts. Sexual dimorphism, both in color 

and QOlor pattern, with the exception of the nuchal patch, is slight. 

On the other hand, geographieal variation is well-marked and follows 

in a general manner the patterns referred. to previously in the study 

of the under parts. A number of dorsal features initially considered 

and examined for an analysis of variation were found when taken 

singly to indicate little about the ~xtent or the magnitude of the 

variation. A combination of ,thes'e features was therefore used. to 

eva1uate each specimen and a 'score' was given to each specimen thus 

permitting an analysis of variation within given populations and 

across the range of the species. 

", 
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a/ Color variation of upper parts 

The upper,parts are mainly black. The black is shiny after the 

postnuptial or postjuvenal (Prebasic or subsequent) molts and becomes 

progressively duller as a result of fading and wear espècially 
, 

toward the end of t1e' Plumage cycl~. QI have 

the plack parts, notably the outer primaries 

recorded 33 cases where 

and secondaries ,and the 

scapu~ar region, had faded to a dull dark brown. Although l could 

not d~termine the age of those specimens with certainty they appear 

to be in their first year. 

The black dorsal color is broken by spots, blotches, bands, and 

a mid-dorsal stripe the size of which vary geographically. The color 

of those markings varies geographically also and ranges from pure 

white to fuscous drab. The markings of the remiges remain white at 

aIl t~es. The markings of the primary and secondary converts, and 

the mid-dorsal stripe has a coloration that is similar to that of the 

under parts. The data on the coloration of the under parts assembled 

on Tables 1, 2, and 4 are applicable to the upper parts as weIl with 

" the exception that lighter tinges such as 'creamy white r , 'pale 

brownish drab' or 'pale drab' are almost always replaced on the 

dorsal regions by pure white. A s1milar situation prevails with 

regard to the supercili~ry lines and the malar stripes. The~e610r 

groups and sub-groups recognized on the basis of the color of the 

under parts can be maintained in dealing with the upper parts as they 

~ appear on (Figures 3 to 'j. 

=-.-_-_ ..... - ... _-_. 
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bl Dorsal color pattern variation 

The mid-dorsal stripe is uniformly wh~te or takes any of the 
, 
other colors recorded on the under parts in aIl the populations 

examined except in spec1:~ens from Newfoundland and the Queen 

Charlotte Islands. In the birds from those two areas~ over 4,000 

kildmetres apart~ the uniform dorsal st~pe i8 broken by a series 

of black bands which gives &:hem a 'ladder"back' effect. lt was not: 

possible to, quantify this type of variation. Numerous feathers from 
-. 

thé' dorsal strip~ were measured but no significant variation could 

be detecte\. The dorsal stripe May be unifo~y white or take any 

variant of drab in the Qu~en Charlotte Islands population. Small 

amounts of black at the tip of the feathet:s of the mid-dorsal stripe 

were noted in a ntiblber of individuals "in fresh plumage. Those black 

tips appear ta wear off by October in any part of tne range. Those 

birds appear ta be immature. 

The width of the mid-dorsal stripe is highly variilble 
• 

geographicaÎly, the broadest being found in the northern par.ts of 

the range and the narrowest in the south. It was not possible to 

measure it effectively with any accuracy due to the mode of 

# 

preparation of the specimens. It was therefore treated as one of the 

parameters used in the visua! estimation of the dorsal pattern 

'score' . 

The size, and quantity of the markings of the primaries and 

secondaries ale also h;~~l~ va~iable but neither could be measured 

with a'ccuracy or consist'ertcy. They were thus treated as an 
- t '. 

addition~l parameter in the visual estimation of the dorsal pattern 
\ 

~~~"".2.2~L."----_· ~7~--~ .. ~,,~ .. ----" ... œ.r"" •. 'J.J""""""""""""""""""""1I • _-7.1 
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Figure 10 

Flve types of greater and lesse~ primary and secondary coverts 

recorded showlng the dec~~aslng amount of whlt ln Plcoides villosus • . \ 
. . 

o 
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'score'. These markings tend to be greater and more numerous in the 

northern parts of the range and more restrieted and fewer in the 

south, and in~he Cordillera region. 

The Whit: or light-colored markings 
- ') 

on the Igreater and 1esser 

primary and secondary coverts are high1y variable also. Pive basic 
p 

types were originally recognized (Figure 10) but it proved impractical 

to record them aceurately for aIl specimens and to use the data for 

an analysis sinee more than one type of markings, sometimes up to 

three, were noted on the same,individual often in various eombinations. 

This charaeter was therefore used in eombination with the others to 

quantify the dorsal pattern. Those markings are more abundant and 
\ 

more extensive in the northern parts of the range and reduced in 

size and numbers in the Cordi1lera region and'in the southern parts 

of the species range. 

Considering those difficulties it was found to be more practical , 

and less subjective to use a combination of eharacters and to 

attribute a score to each specimen. Six dorsal patterns were thus .. 
recognized. 

\ 
'Pattern' l' displays the largest amount of wHite or 

any type- ef--C>ther ,light coloration (' drab')' on the dorsal stripe, on 
• 1 ,., 

the remi~es, and on the primat y and secondary coverts. At the 

opposite end 'Pattern 6" has the leaat amount of white or any other 

type of light color. A total of 1,687 specimens were examined and 

'scored' using t~ose criteria. Approximately 600 additional 

specimens were omitted from the sample due to their age OT plumage 

condition (immatures, molting, worn, and soi1ed). The data have 

been grouped geographicklly in a nor'th-south direction and the results 

~"l ,~ J .~ 
.~~ " • ",1 

il~,,: . !: :·s. i r~~ • 
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Table 6. 

Pereentage distribution of six dorsal patterns recognized in 
Pieoides villosus. See text for detai1s on dorsal pattern. 
of individuals appears in parentheses. 

aa Interior Alaska. Northwest Territories~ Yukon, and 
northeastern British Columbia 

bb Albèrta, Saskatchewan, and Manitoba 

cc Ontario 

dd Quebec 

ee Maritime Provinces and Maine 

ff Newfound1and 
1 

gg New England States and Pennsylvania 

hh Virginia, West Virginia, District of Columbia, Kentucky, 
Tennessee, and Missouri 

Number 

". 

ii North and South Dakota, Iowa, Nebraska, Michigan, Minnesota, 
and Wisconsin 

. 
jj Ohio, Illinois, and Indiana 

kk Arkansas, North Carolina, Kansas 

11 South Caro1ina, Texas~ Mississippi, Oklahoma, Alabama, Georgia, 
and Louisiana 

mm Florida 

nn Bahama Islands 

00 Queen Charlotte Islands 

pp Pacifie coast from southwestern'A1aska to northern Ca1ifornia 

qq Southern Ca1ifornia and Baja California 

ir Mexie~ and Central America 

ss Interior British Columbia. Washington. Oregon, California. 
Idaho, Colorado, Montana, Wyoming, Utah, New Mexico, Arizona. 
Nevada, and western Texas. 

< ' 

, 

/ 

\. 

~~ 
~ ,"~r 

• ~ ..., 1 
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Sample Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5 Pattern 6 N 

aa 87.9 (29) 12.1 (4) 33 
bb 85.3 (64) - 12.0 (9) 02.7 (2) 75 
cc 51.6 (64) 48.4 (60) 124 
tld 16.5 (18) 83~5 (91) 109 
ee 12.2 (9) &1~ 8 (65) 74 
ff 11. 5 (3) 38.5 (10) 50.0 (13) 26 
gg 20.8 (15) 79.2 (57) 72 
hh 08.5 (6) 88.7 (63) 02.8 (2) 71 
fi 42.4 (14) 57.6 Cl9) 33 

, jj 85.0 (17) 20 
kk 83.3 (35) 16.7,(7) 42 
11 31.8 (27) 68.2 (58) 
mm 26.5 (13) 73.5 (36) 49 
nn 09.3 (4) 90.7 (39) 43 .... , 

00 82.6 (19) 17.4 (4) 23 0 
V1 

pp 08.5 (7) 25.6 (21) 42.7 (35) 23.2 (19) 82 
qq 02.2 (3) 63.8 (88) 34.1 (47) 138 
rr 01.3 (3) ,16.2 (37) 71.2 (163) 11. 3 (26) 229 
ss -05.0 (18) 08.9 (32) 23.4 (84) 55.4 (199) 07.2 (26) 359 

"'. J"->,. 
~ 
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appear in Table 6. 

The examinatio~ of single characters has revealed that the 

'whitest' individua1s occur in the northwestern part of t~e range. 

Samp1e 'aa' (Table 6) comprises the largest number ôf birds referred 
. 

to 'Pattern 1.' The 8ma11 percentage identified as 'Pattern 2' may 
\ J 

be explained by the fact that 4 individuals were taken in 
1 
1 

northeastern British! Columbia in an area adjacent ta a much darker 
, 

/ 

group of birds (Ta~le 6, aa). In Alberta, Saskatche~an, and Manitoba 

'Pattern l' is frequent and the presence of 'Pattern 3' in central 

Alberta. ,patte;L 2' in south ... tern Manitoba can be accounted for 

by the presence/of darker groups in adjacent areas. The proportions 

of 'Patterns l!~nd 2' are similar in -Ontario. Thè 'specimens referred 
/ 

ta 'Pattern 1 ~ were recorded there mainly north of a line extending 

from Kenara ta Kirkland Lake. In Quebec most of the specimens from 

• 
the southern part of the province, south of Lake St. John have been 

referred tb 'Pattern 2' whereas those recorded north of it belong ta 

'Pattern tl'. A n?Jllber of speci,mens mainly from the Gaspé Peninsula, .. ' 

althoug~' referre~ to 'Pattern 2' are intermediate between 'Patterns 

2 and ],:". The sample from the Maritime Provinces and Maine 

comprfses a very high proportion (87.8%) of individuals referred 

1 
fpatlern 2'. whereas only 9 out of 74 individua1s have been 

ref~rred ta 'Pattern l' . Those ariginate from the northeast~n 
1 

region of New Brunswick and resemble closely the individuals from 
/ 

lihe eastern Gaspé Pen;1nsula. Quebec. HàÜ
1

"of the Newfoundland 

sample was designated as 'Pattern 4' on the basis of a great 

to 

reduction in the amount of white and the presence oC black markings 

\ , : 
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on the mid-dorsal stripe. Over 38 per cent of the samplè was 

referred 'to 'Partern 3' on the same basis and on1y 3 birds' in the 

sample (11.5%) were referred to 'Pattern 2'. The New England and 

Pennsylvania samples contain a high proportion (79.2%) of specimens 

referreq to 'Pattern 2' whereas those assigned to 'Pattern l' form 

1ess than 21 per cent of the specimens examined. 
, 

The latter were 

recorded mainly in northern New York and New Hampshire, and in 

Vermont. The next sample (Table 6, hh) comprises only a smqll 

percentage of individuals recorded in 'Pattern l' (8.5%) from th~ 

highlands of Kentu~ky, Tennessee, and West Virginia. The majority of 

those birds belong to 'Pattern 2' and two individuals from Virginia 

are referable to 'Pattern 3'. In the central northern states (Table 

6, ii) only two patterns were identified: 'Pattern 2' i8 slightly 

more frequent than 'Pattern l' which comprises specimens originat~ng 

~inly from the northern parts of Minnesota, Iowa, and Michigan. 

The birds from Indiana, 'Ohio, and northern Illinois are aIl referable 

to 'Pattern 2' except for three individuals from southern Illinois 

referred to 'Pattern 3'. In the next sample (Table 6, kk), the 

percentage of individuals assigned to 'Pattern 3' increases slightly 

mainly in Arkansas. In the southern states, with the exception of 

Florida (Table 6, Il) the percentage of individuais scored in 
\ 

'Pattern 3' increases significantly and the small number of 

individuals assigned to. 'Pattern 2' cames mainly from the highlanas 
, 

of Georgia and South C~rolina, and from northern Oklahonr' "The 

Florida sample (Table 6, mm) comprises the highest proportion of 

'~attern 3' individuals, concentrated mainly in the southern third . 
.. 

. , 

...... $ 

o 
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of the state whereas 'Pattern 2' (26.5%) is scattered in the 
~ 

northe~n parts. In fhe Bahama Islands over 90 per cent of the 
, ' 1 

specimens are referable to 'Pattern 3'. The fohr individuals scored 

in 'Pattern 2' come from New Providence and Andros islands but the 
1 

white is somewhat more reduced than in mainland birds 'referred to 

'Pattern 2'. In the Queen Charlotte Islands 'Pattern 4' is dominant 

(82.6%) but four individpals were placed in 'Pattern 5'. In the 

North Pacific Coast sample (Table 6, pp) the individuals scored in 

'Patterns 4 and 5' were,recorded primarily in the coastal areas of 

southern British Columbia (including Vancouver Island), Washington, 

Oregon, and California. 'Pattern 3' occurs mainly in southwestern 

Alaska and northern California. In southern California and Baja 

California 'Pattern 4' is dominant and 'Pattern 5' is restricted to 

Baja California. The large sample from Mexico and Central America 

indicates a southward increase in darkness (Table 6, rr). The 

darkest pattern, 'Pattern 6', occurs in Panama and Costa Rica to 

which it is restricted whereas 'Pattern 5' is the most frequent and 

ranges from Panama to Central Mexico. It is most frequent in 

southern Mexico and Central America, except Panama and Costa Rica. 

'Pattern 4' replaces 'Pattern 5' in northern Mexico north of 

Zacatecas. The next sample (Table 6, ss) is characterized by a 

large number of individuals referred to 'Patterns 3 and 4'. They 

range in the Cordillera region from central British Columbia ta 

central Arizona and New Mexico. 'Pattern l'and near1y half,of the 

\ 

birds scored as 'Pattern 2' are restricted to north~rn central 
l , 

British Columbi.a. 'Pattern 2.' was noted a1so in the sample from 
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Figure 11. 

aiagrams illustrating various rectrix patterns recognized in 

analysis of data for outer four retrices of Picoides vi110sus 

(Number 2, 3; 4, and 5). The types identified for each rectrix 

are identified in Roman numera1s. 

o 

,. ,"', 



109-1 

RlCtrix 2 

1 

Rlctm 3 

--- -- ---.------- -l 

Il 

alctnx 4 

/ 
Il 

1 

RlClril 5 



/ 
1 

( 

," , 

1 

1 
\. . ~ 

110 

Rectrix 2 Rectrix 3 
Types Types 

Re ion l Il III N l II III IV V 

Newf ound land 2 4 6 6 1 0 2 4 0 
Maritime Provinces 

and Maine 3 4 13 19 0 II 8 0 0 
Quebec 2 10 21 28 0 8 18 2 0 
Ontario 6 l 37 49 5 11 29 5 0 
Manitoba, 

Saskatchewan, 
and Alberta 3 2 29 36 2 11 21 2 0 

Dako.tas and 
Wisconsin 1 2 7 12 2 4 6 0 0 

Illinois 1 1 3 6 1 1 4.- 0 0 
Connecticut 0 3 8 10 0 7 3 0 0 
Carolinas and 
Georgia 0 0 13 16 1 5 9 l 0 

Florida 0 0 13 13 1 3 9 0 0 
Queen Charlotte 
Islands 0 1 17 18 0 0 6 6 6 

Coasta1 British 
Columbia 2 5 23 30 1 5 17 7 0 

Coas tal Oregon 
and Washington 0 0 11 11 0 2 5 4 0 

Costa Rica 0 0 3 3 0 0 1 1 1 

Distribution of rectrix ty~s for Rectrices 2 and 3 in selected 
specimens acr099 the range of Picoides vil1osus. 

Table 7 

N 

6 

20 
28 
50 

36 

12 
6 

10 

16 
13 

18 

30 

11 
3 
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eastern Montdna and northern Wyoming. In southern Arizona and New t 

Mexico the most nurnerous birds belong to 'Pattern 5'. 

In surnmary ~he northern birds display a larger amount of white 

or light coloration on the upper partsèthan the indiv1duals from 

the southern parts of the range. ~~sular populations have significantly 

darker dorsal patterns than mainland ones in general but only slightly 

darker than those adjacent mainland areas. 

, . 
3. Variation of caudal pattern 

Over 300 specimens in fresh plumage from a number of areas 

across the range were examined for variation in the rectrices. Only 

a small percentage of the sample on which no wear was evident waS 

used in this survey. The central rectrices (number 1) are always 

totally black whereas the others are'highly variable. Variation is 

less extensive in Rectrices 2 and 3 and it was found to be 

independant of sex or age. 
~: . 

Five different types of coloration 

~atterns can be recognized in those feathers (Figurè Il) ~nd the 

distribution of the types has been summarized for selected'regions 

on Table 7. As in the dorsal patterns the amount of white or 1ight 

\ colo,ation is reduted in Newfound1and, in the southern states, in ~ 
! 

the Queen Charlotte Islands, ,in,' coas ta 1:' Ore~on ~nd Washingto.n, and 

(J. " • 

in Costa Rica (Rectrix 2). The trends are similar 'as far as 

(Re~trix 3 is concerned and a reduction in the size of the light 

areas is evident with an extreme reduction in the Queen Charlotte 

"Islands and Costa Rica. In spite of these trends and array of types, 
. 

Type III Is the most frequent in Rectrix 2 irrespective of the 

o 

.. 
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Rectrix 4 Rectrix 5 
Types "" Types 

Roe.Bion l II III IV V VI N l II III IV V N 

Newfoundldnd 1 1 3 5 2 2 2 6 
Maritime 

Provinces 
and Maine 13 6 19 11 8 1 20 

Quebec 13 10 2' 3 28 21 7 28 
Ontdrio 11 14 13 9 47 52 5 57 
Manitoba, 

Saskatchewan, 
and Alberta 17 7 8 3 35 27 7 34 

Dakotas and 
Wisconsin 6 4 3 13 6 7 13 

Illinois 5 1 6 3 3 6 
Connecticut 8 2 10 6 4 10 
Carolinas 

and Georgia 6 6 3 15 5 11 16 
Florida 2 6 3 2 13 3 9 1 13 
Queen 
Charlotte 
Islands 1 4 13 18 2 1 1 14 18 

Coasta1 
British 
Columbia 5 13 5 2 2 2 29 8 10 12 

Coasta1 
Oregon and 
Washington 2 3 2 3 10 3 4 1 

Costa Rica 1 2 3 2 

Distribution of rectrix types for Rectrices 4 and 5 in se1ected 
sampl~s across the range of .Picoides v1llosus. 

, , 

Table 8 
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geographical origin of the specimens. The situation is similar for 

Rectrix 3. 

Six basic types of color patterns were identified for Rectrices 

4 and 5 (Figure Il); their distribution has been swmmarized in Tables 

7 and B. No sexual or age dimorphism has been noted in those 

feathers. The trends recorded for Rectrices 2 and 3 are applicable 

here as weIl with the exception of a significant increase in the 

amount of white and freque~cy of lighter feathers in the birds from 

the northern parts of the range. 

4. Variation of flanks and sides 
;,;) 

Thekflanks and sides are usually plain in most populations and 

have the same generai color as that of the under parts although they 

tënd to be slightly duller on the average. In immature birds, ~rior 

to the post-Juvenal malt, the flanks and sides bear dark markings 

which are highly variable in quantity, shape, and size, irrespective 

of their sex or geographical orig~n except in three populations: 

Newfoundland~Queen Charlotte Islands, and Bahama Islands. During 

the first win ter (Basic l plumage) faint black markings are sometimes 

retained for several weeks but wear off later during the plumage 

'<il 
cyc~e until the end of December. 

Black markings were recotded however in various amounts and 

shapes in adults of both sexes in the populations from t~e Bahama 
,.,.~ 

Islands, Newfouhdland', and the Quee~ Charlo~te Islands. In the 
, , 

Newfoundlànd birds, the flanks and aides, from the upper breast 

region to the lower abdominal area, are lightly marked with poorly 
\ 

'. ,. N'iii.' ; Iii il ft 
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defined black spots, bars or b19tches. In immatures those markings 

are bolder. In the Bahamas, the populations from Great Abaco and 
t 

Grand Bahama islands can be separated on the basis of a smaller 

amount of black markings on the sides of the breast when compared to 

the birds from New Providence and Andros islands. In the former the 

adult females and immatures of both sexes have heavier markings than 

the males. The populations of the latter are more heavily marked on 

the sides of the breast and the markings extend onto the flanks. They 

consist mainly of black dots and fine stripes which are more 

pronounced in adult females and immatures/of both ~exes. 

Birds from the Queen Charlotte Islands have the heaviest markings 

on the flanks and sides. Black spots, stripes, and bars have been 
... 

recorded in aIl the specimens examined. Those,markings are bolder on 

adult females and immatures of. both sexes when compared to adult 

males. 

Small black markings at the tip of a few feathers from the 

flanks were noted on birds from Costa Rica and Panama but those. 

markings are sparse and irregular. 

In summary flanks and sides markings are consistently present 

only in insular populations and ·are more prominent in adult females 

and immatures of both sexes than in adult males. 

s. Variation of facial pattern 

----------------The facial pattern of P~QeS-viîlosus comprises (1) a black 
- - -----------

crown in th~ adults, (2) a white supra-orbital stripe which exte~ds 

~rom the crown (replaced by red in males in the nuchal region) onto 
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the lores in certain individuals, (3) a black auricular patch from 

the lores ante the nuchal region, (4) a white infraorbital or malar 

stripe from the nasal tufts onto the neck, (5) a black malar stripe 

from the base of the mandible onto the sides of the upper breast, 

and (6) nasal tufts. 

Much individual variation has been recorded in the width or 

length of these various stripes or patches but nO definite pattern 

can be correlated to ,any geog~aphical groups. The lores display 

indivirlual variation to a great extent but this type of variation i8 

not geographical although Oberholser (1911:596) used that criterion 

ta separate the populations of the, Bahama Islands from those of the 

mainland. The white areas of the facial pattern often have a tinge 

very reminiscent of the coloration of the under parts but usual1y 

much less saturated. 

Variation occurs a180 in the color of the nasal tufts. Birds 

with colored under parts usua11y'have colored nasal tufts but those 

are usua1ly significantly pa1er. 

6. Variation of nuchàl pattern, 

The nuchal patch of males extends onto the occiput in a narrow 

band from the sides of the head, usual1y interrupted medially. lt 

varies in co1or from Scarlet to Geranium (SmÙhe 1974) irrespective 

if, ,t~e age or geographica! origin of the individuals. Variation in 
1 

th;s ',fharacter appears to be at random throughout the range and can 

be attributed to individua! variation except possibly in Panama and 

Costa Rica wherespecimens have a broader nuchal band than those 

~~~$la~tl;3~L!~ ~.':. =.,,~.--~ .. 
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from adjacent populations as pointed out by Oberho1ser (1911) but 

owing to the difficu1ty of measuring this character I am not at aIl 
. 

certain that this possibi1ity ho1ds true in aIl cases. Ridgway (1914) 

has indicated that the nuchal band is not interrupted medially in the 

populations from the Bahama Islands b~t this app1ies ta 1ess than two 

thirds of the specimens examined. A continuous nuehal band has been 

recorded in many individua1s aeross. the range in varibus frequencies 

and occurs at random. As a result of the examination of a few hundred 

specimens it appears that this character is ineonsistent ta the same 
.. o 

extent a~ its coloration and size (width or breadth). It was found 

also ta be extremely variable in individua1s from the same geographical 

area and was conse~uently not used further in this study. 
1 

ln females, the red area is rep1aced by white and the band 

varies also extensively in width. It i8 usually continuous but it ià 

sometimes interrupted'media11y. In populations where the under parts 

are very heavily pigmented it may, but rarely, havé a slight drab 

wash which i8 difficult to measure. 

7. Variation of crown pattern 

The c of adult males and females is black. In immatures of 

both sexes ries in pattern and coloration. Because 

this character dependent of sex or geographicàl\ 

origin and because i~ has been described previously at length by 

several authors it i8 not considered1here:' 

\ 
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2. VARIATION IN SIZE 
, 1 

General size is largest in the northern parts of the range and 
, 

gradua11y deèreases southward reaching a minimum in the Costa Rica-

Panama region. The following characters have been s~cted and 

examined for variation on an individual basis for each sex group: 

body weight, chard of wing, tail 1ength, exposed culmen length, ~nd 

tarsus length. 

A. Variation in body weight 

Body weights display a regular and well-marked increase when 

plotted against latitude from south ta north (Figure 12), 

Correlation between the two parameters is highly significant foJ both 

males (r-O.956; f<O.OOl) and females (r-0.954; f<O.OOl). In spite 

of the small size of the sample, only 136 weight data being available 

from a sample of over 2,000 specimens. Those data indicate that 
, 

variation in this character is.gradual. The difference between the 

largest and the smallest i~dividuals is close ta 50 per ~~~t of the 

weigQt of the largest individuals. The small sample did not permit 

a ~imilar analysts along longitude bands, particularl~in the northern 

parts of the range where an increase in size from east ta west is 

suspected. 

v Where the size of the sample permitted, the differenè~s between 
~ 

the weight of males and those of females were com~ared and tested 

• statistically (Table 9)1 A larger sample would probably not have 
\ 

yielded different results but the current data indicate at least' ç,. 

trends which may hold true- in any case. ft thp~ appears that the 
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Figure 12. 
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Linear regression of body weight (in g) against latitude in P!coides 

villosus. 
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Table 9. 

This table shows the body weights in Pico ides villosus and other 

statistics calculated for each latitude band where specimens were 

available. The percentage difference was obtained from the 

difference between means of males and females expressed as a 

percentage of the male meanS. 
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BODY WEIGHT IN PICOID~S VILLOSUS 
2 .. 

Latitude N Sex Mean SD SE Percentage in 
North sexua1 dimorphism 

48° 9 M 76.59 2.32 0.77 8.34* 
6 F 70.20 2.66 1.09 

45° 9 M 78.80 4.28 1.43 13.43* 
9 F 68.22 3.26 1.09 

41° 8 M 73.73 4.05 1.43 12.15* 
6 F 64.77 4.23 1. 73 

38° 7 M 67.61 2.79 1.05 15.99** 
2 F 56. '80 

31° 8 M 58.75 1 2.66 0'.94 11.97* 
6 F 51. 72 1.51 0,61 

17° 10 M 47.14 3.26 1.03 6.55 
6 F 44.05 1.99 0.79 

09° 1 M 40.00 
2 F 40.00 

'j' 

* Indicates significant difference of values obtained from 
comparison of means using Student's t-test (~<O.05). 

** Probab1y significant. 

Table 9_ 
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degree of sexual dimorphism in weight is greater in the northern 

populations and that this difference i9 less marked and almos~ 

nonexistent in the south although the data are incomplete. This 

aspect will be verified and tested more fully in the analysis of 

size variation of the other characters for which adequate samples are 

available. 

B. General variation in other body characters 

The chard of the wing, the length of tail, exposed culmen, and 

~tarsus aIl dlsplay a graduaI and regular increase in size from south 

to north. AlI samples were grouped into sections which correspond 

to bands of 5 degrees of latitude across the range from south ta 

north and the means of the various parameters were calculated and 

plotted against the mean latitude for each latitude band from 100 to 

60
0 north. A linear regression was obtained for each set of data and 

l' 

p10tted (Figures 13 ta 16). There is a high correlation <f<O.OOl in 

aIl cases, except tail lengths of females where !>O.Ol) between the 

size of the various bo?y'characters selected and their geographical , 

position, the large ones being in the north and the small ones in 
, 

the south, as demonstrat~d previously for body weight. Increase in 

size for these parameters ip graduaI, continuous, and generally 

comparable for bath s~es. 

Those data were tested also for a possible size increase along 

longitude bands from east ta west and no significant changes were 

found in the southern and central patts of the range. However from 

latitude 350 north the data show a Blight increaBe from east ta west 
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Figure 13. 

Linear regression of means of wing lengçh (in mm) against latitude 

in Picoides villosus. 
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Figur~ 14. 

Linear regression of means of tail length (in mm) against latitude 

in Picoides villosus. 
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Figure 15. 

'1 Linear regression of means of exposed culmen length (in mm) against 
1 

latitude in Picoides vi11osus • ... 
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Figure 16. 

Linear regression of means of tarsua length (in mm) againstrtati~ude 
in Picoides vl11osus • 
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in a number of 'populations. 

For the fol1owing analyses of size variation (chard of wing, 
~~ 

tai1 1ength, exposed culmen length, and tarsus length) it seemed 

practica1 to group the samples according to the divisions recognized 

in the analysis of the under parts coloration for Group l (Figure 5) 

and according to the divisions reeognized on the basis of both the 

dorsal ~nd under parts coloration for Group II (Figure 9, Table 6). 

In Group r, the samples were divided further according to the sub-

groups recognized as "per Figures 4, 7. and 8. For both groups the 

insular populations were treate4 separately sinee they are endemic 

and non-migratory. 

l - VARIATION IN WING LENGTH 

1. Wing 1ength: Sub-group lA 

For males. wing length varies in Group l from an average of 
1> 

? 

102.63 mm in the south to 127.93 mm in the north. Females are 

pP significantly (P <0.05; t-tests for ealh sub-samp1es) ~maller 

(Tables 8, 9" 10, and 11). 

The samples assigned to Sub-group lA on the basis of the 
<' 

coloration of the under parts display a slight increase in size from 

south to north for both sexes (Table 8, Figure 17) and the means of 

any given sample do not differ ~gnificant1y from the mean of the 

poo1ed samp1es (f> 0.05). The Queen Chârlotte Islands population 

bas means which are slightly ama11er than those expe~ed at that 

latitude and is very homogeneo~. The differences between the 

means ~f Il the samp1es proved to be statistical1y (P<:O.05) 

--........ -,L_~ __ --~-------_,'_'·----~~'o:"7,-,--:~~,---:--:-f ...... ,-~':-·_~---.j.i ... 5.ia.;f;:' 
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/ .. 
CHORD OF WING MEASUREMENTS (in tmn) IN-- Î'ICOIDES 

I-

Latitude 
north Sex R~ge ." Mean sn SE 

55° - 60° l( 123.0-133.0 127.93 2.915 0.752 
F 124.0-131. 0 125.80 1.398 0.442 

iJ 
Queen M 122.0-132.0 126.87 2.244 0.410 
Charlotte F 120.0-129.0 123.93 2.736 0.583 
Islands 

50
0 _ 550 

M 122.0-132.0 127.00 2.486 0.718 
F 125.0-131.5 127.00 

45° 50° M 120.'0-131. 5 126.27 2.702 0.338 
F 119.0-129.0 123.64 2.453 0.317 

40° _ 'Ùo M 121. 0-129.0 124.63 2.288 0.660 
F 118.0-123.0' 120.08 1. 744 0.712 

Pooled M 120.0-133.0 126.42 2.787 0.277 
samples * F 118.0-131.5 123.87 2.778 O~310 

• 
*Q Excluding the Queen Charlotte Islandsasample. 

Table 10 

o 

,. TIlT' 1 j 

VILLOSUS 

cv 

2.279 
1.111 

1. 768 
2.208 

1.957 

2.140 
1.984 

1.836 
1.452 

2.204 
2.242 

n 

N 

10 
8 

30 
22 

12 
4 

64-
60 

12 
6 

98 
78 

'. 

. , 
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non-significant for each sex, The percentage dtfferenee petween the 

means of males and females is smali but nevertheless significant 

(~<O. 05) and shows littie variation except in one case (550 _60
0 

latitude north) which ls probably due ta the inadequate size of the 

sample (females). 

}c~arlotte Island, 

That percentage is slightly higher' on the Queen 

but ls nevertheless comparable with that of the 

other ~amples. A few larger individuals, intermediate in the under 

parts and upper parts coloratipn, taken at a number of inland 

localitles in the coastal be~t from central Californ{a to southepstern 

Alaska were found ta have measurements intermediate between those of 

the main ,sample and those of the populations that occur in the 
1 

Cordillera to the east'where the under parts~re pure white and the 

. body dimensions signifièantly larger. 

2. Sub-group lB: Wing length 
" 

T~ sampl~s of Sub-group lB~ although highly homogeneous on the 

basis o{ the under parts coloration have been broken into smal1er ,. 
unies 6ased on the color pattern of th~ upper parts. Several such 

.-

units have been recdgnized which in turn were split into smaller 

sub-samples for ana1ysis (Tables Il and 12). 

The coaatal California sample,. from no.r,th,ern Baja California 

,"northward ta Me~docinb Co~nty, when ta ken as a whole· displays a high 

hdmogeneity in wing size for both sexes as indicated by the 

coe~ficient of variation.' When the sample,ts broken further into . .. 
bands of two degrees of latitude a size gradient is present (Table 

, ' 

12) and the correlation between wing 1ength increase and latitude 

" .. 

.. : , 
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CHORD OF WING MEASUREMENTS (in mm) 

Region 

COastal 
California 

Great 
Basin 

SE Arizona, 
SW New 
Mexico (a) 

r 

Northern 
Mexico (b) 

Poo1ed 
samples 
(a and b) 

Eastern 
Central 
Mexico 

Sex 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

\ 

.' 

Range Mean 

116.0-131-.0 123.01 
115.0-125.0 120.76 

123.0-q7.0 128.16 
118.0-129.0 124.74 

119.0-131.0 124.33. 
117.0-128.0 120.69 

<J 

117.0-129.0 123'.95 
116.0-128.0 120.9{. 

117.0-131. 0 114.05 
116.0-128.0 120.83 

112.0-122.0 118.84 
114.0-119.0 11,6.09 

( 

Table 11 

IN PlCOIDES VILLOSUS 

SD SE CV N 

2.847 0.279 2.315 104 
2.755 0.362 2.281 58 

3.059 0.293 2.387 109 
2.764 0.351 2.215 62 

2.186 0.581 2.241 23 
2.422 0.466 2.007 27 

2.878 0.372 2.322 60 
2.566 0.434 2.122 35 

0.'~J11 
\ 

2.837 2.287 83 
2.488 0.316 2.059 62 

2.588 0.594, 2.177 19 
1.514 0.456 1.304 11 

, 

" 
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north is significant (R< 0.05; r.0.756 for males, and 0.755 for 

fema1es). Se~ua1 dimorphism i8 we11-marke~ in the poo1ed samp1es 

for both sexes with a ,significant (~< O. 05) dl,ifference between means. 

The poo1ed samples provide a more accurate estimate of wing le~gch 

in chis population regard1ess of the smaller me an obtained for the 

Baja California samp1e for which the differenc~ proved ta be 
\ 

statistically non-significant (~>0.05) when compared to the rest of 

the sample from coastal California. 'The former population is 

'" therefore considered to be at the extreme 10w of the wing length 

gradient. 

The Great Basin samp1e (Figure 4; Table Il) displays a high 

homogeneity in wing length for both sexes a~though specimens from 
,..<1 \ If 

the northern parts of the range tend to be sli htly larger. Four 

samp1es were tested and the difference in mean proved to he non-

significant (f.> 0.05). A few individuals 0t;ig nating in the extreme 
t 

eastern part bf the range, i~ ~~eas adjacent t , the ~ange of 

populations with larger body dimensions were ncluded in the present 
\ 
\ 

sample in spite of the~r large wt~g measureme Those undoubtedly 
[ 

reflect ,the influence of the long~winged popu ation immediate1y to 

the east. However, those birds ar~ best refetred here on the basis 

of their upper and under parts colo'réftion. 
1 J 

The southeastern Arizona and squthweste~ Mexico sample t is 

highly homogeneous for both sexes The larger measurements 
• 

were recorded on specimens comlng m tbe northeastern Bector of 

this Bub-group in an a~ea adjacent t a population of larger 

individuals'. Otherwise. thos'e spec! (6 birds with a wing length 
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( CHORD OF WING MEASUREMENTS (in mm) l PICOIDES VILLOSUS 
, 

~(.t.w. Region Sex Range Mean sJ SE CV N 
" c...~..-Jl~~ 

1 

Poo1ed M 116.0-131,.0 123.01 . ,2.847 0.279 2.315 104 
samples F 115.0-125.0 120.76 2.755 0.362 2.281 58 
inc1uding r 

Baja Calif. 

" Pooled M 116.0-13].,.0 123.52 2.656 0.283 -2.151 88 
samples F 115.0-125.0 121.32 2..4-94 0.353 2.0560 50 
exc1uding 

~ a fornia , 
9 

1 
400 

- M 122.0-125.0 124.00 3 
F' ----------- ------ . 

38° _ 40° M 121. 0-128.0 122.88 2.603 0.521 2.118 25 
'-::.::---

----
F 118.0-125.0 121.56 2.369 0.749 1.950 10 

36° 38° M 119.0-127.0 ;1.23.65 \ 2.036 0.425 1.647 23 
F 115.0-124.0 120.86 2.852 0.762 2.360 14 

\ 
~ 

34° _ 36° M 121.0-131.0 123.22 2.\746 0.573 2.229 \ 23 
F 118.0-125.0 121.25 -2.049" 0.512 ~.690 \ 16 

, , 
,,1 

32° 34° M 122.0-124.0' 122.60 1'.949 0.8l2 1.590 5 
F 117.0-123.0 120 .. 80 3.033 1.356 2.511 5 

Baja M 116.0-124.0 ' 120.1~ 2.167 0.542 1.803 16 
California F 115.0-119.0 117.25 1.389 0.491 1.184 8 . 

\ 

Table 12 
.' 
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" 
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ranging from 129.5 to 131.0 mm) display coloration characteristics 

similar to those of the other specimens in~ sample .. It ia not 

Isignificantly (P>0.05) different from the adjacent sample to the 

south t in northeàstern Mexico, '_for both sexes. Both samples were 

grouped and the data show that w~ng length increases slightly'along 

a gradient from south to north. This sample, comprising southeastern 

\ Arizona, southwestern New Mexico, and norLhern Mexico (Table Il), i8 

significantly dif~erent Œ.< 0.05) from that of the Great Basin, north 

of it, and from that of central Mexico to the south, although its 

~nder parts color and dorsal color~ion pattern are very similar to 

" that of those two adjacent populations. 

The eastern' central Mexico sample (Table ~) displays a broad 

range of m.easurements particularl,Y 'in the ma:l.es\. Four sma1l 

in~viduals were recorded from the southern p~rt in aress adjacent to 
;-, 

populations with small wing length. They wer~ retained in the 

sampl~ on the basis of th~ color~tion of t under parts. The 

" females are more homogeneous. When compar the nearest.adjacent 

sample (SE Arizona, SW New Mexico, and n \ thern Mexico) the\ present . , 

sample is significantly different" (! < 0:05). 

3. Wing iength: Suh-group le 
~ 

The central Mexico sample is more problematic in that it displays 

a wide range of wing m~asurements ,for both males and fema1es (Table 

13) but the specimen,s used here were aIl 'refer.,.red to the current 

suh-group on the basis of their under parts color and dorsal color 
, 1 

pattern. When the ~ample, ~hich ls lnadequate for a more rlgorous 

. , 

, 

"-, 
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CHaRD OF WING MEASUREMENTS (in mm) 

Region Sex Range Mean 

Central M 109.0-125.0 116.05 
Mexico F 106.0-119.0 114.38 

~ .South M l1S.{)-121. a 114.14 
" 

central F 110.0-Il7.0 113.22 
Mexico 

Southern M 99.0-112.0 106.62 
Mexico, F 101. 0-108.0/ 104. 33 ~ 
Guatemala, 
Honduras, 
Nicaragua 

Costa M 99.0-108.0 103.08 
Rica (a) F 96.0-103.0 100.75 

Panama (b) M 98.0-107.0 102.18 
F 96.0-103.0 99.93 

Pooled M 98.0-108. O. 102.63 
samp1e F 96 . .0-105.0 100.33 
(a and b) 

1 
1 

Tab~e 13 
1 

IN PICO IDES VILLOSUS 

SD 'SE CV 

4.,212 0.666 j 3.629 
3.087 0.545 2~699 

3.536 0.753 3.098 
2.073 0 • .488 1.830 

3.200 0.594 3.001 
2.433 0.468 2.331 

2.374 0.530 2.303 
2.244 0.501 2.227 

\ 

2" 777 0.620 2.717 
1.886 0.411 1.887 -

2.591 0.409 . 2.524 
2.084 0.325 2.077 

" 

N 

40 
32 

22 
18 

29 
27 

20 
20 

20 
21 

46 
41 

il' 

i"ft".. w-;t; :~.lr'" 
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/ 

-
analysts, is broken into smaller units it nevertheless appaars clear 

"" that size variation follows a gra?ient from south to north and from 

west to east. The chord of the wing is slightly longer in the 

central highland areas of Mexico. The smal1er specimens are 

~oncentrated in the southwestern part of th~ sector occupied by this 

~amp1e (Mexico, Mexico D.F., Morelos, Puebla, northern Vera Cruz, 

Hidalgo, and Oaxaca)., lt is in this area a1so and Just south of it 

,that ~ing length decreases abruptly and reaches a size, as indicated 

by the f w specimens examined, s}mi1ar to that of populations 

of measurements found m ch farther south. In,spite of 

recorde, in wing length, restri~ted to per ent of. tpe 
, 

specimens examined (13 males ranging mm and 7 fema1es 

from 106 to 112 mm), the rest of the 
1 

homogeneoùs. 

The m~ans of this samp1e are significant1y dif <r< 0.05) from 

" those of the samples adjacent to it in th nor hern art of the range. 

The wesfern central Mexico sample ble 3) co prise~ specimens 

from southern Jalisco, Colillla, Michoacan;' and 1uerre 0 atates whlch 

averag,e slightly ama11er. wing lengths' that tho1e,~f lh. POPulati~~ns 
j?st to .the east. Those differences are h~~ev~ nO,t stati~IY 

significant (P>O.05). Those samples are homogéneous e~~'{pt for a - / .. , 

few large males (4,) taken' in the northeastern sector 'of the area 
o 

delimited here and on this basis resemb1e close1y the popu~ation tq 

which their range in adjacent. ' \ 

The smal1 samp1e from southe~n Mexièo (e~~r\ e eastern Oaxaca, 

and Chiapas), Guatemala, Honduras, El Salvador, an Ntcaragua is 

fair,ly hom~geneous. lt was broken into smaller unit which ind1cate 

,,// 
//' . 

,1 ~ 
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a slight size gradient from south to north for both sexes and the 

differences between the various means proved to be st~tistically 
J , ~ 

r'" ~ 

nonsignificant. (!:> 0.()5). The means of the whole samp1e proved 

however to be 'diffet'lent at a statistically significant level Œ. <.0.05) 

from those of the adjacent sample to the north (Table 13, Southern 

central Mexico). 

" 
me last samp1e of the sub-group comprises specimens from the 

centra~ highlands of Costa Rjca and western Panama. It la falrly 

1 hÔmogeneous with moderate variation between the extremes (less than 10%). 

The means, for both males and females, when compared to those of 

the sample,adjacent td it to the nort~ (Table 13, southern Mexico, 

~tc.) provTd to be statistically different (f.<O.OS). Wing 1ength 

in the Costa Rica sample is slightly 1atger than ln the Panama 

" specimens but t~e difference is not statistically significant ,(P> o.ds). 

This samp1e comprises the smal1est means ~corded in the'spec~s 
. 

, and' the extreme (smal1est)" in a size gradient from south ta north 
,7 

applicable to aIl the pop~lations of the species. 

4. Wing length: Group II \ 
.,JIll 

i 
! 

For the analysis of variation in wing length in this color group 
o 1 

Crigure 13) it seemed advisable to divide the large sample into fi 

~~/' sub-samp1es Às fd11ows: 1) the Cordillera and Colorado Plateau 

region 2) çontinental North Amer.ica east of the Rocky Mountains 3) 

Newfound~and, and 4) the Bahama Islands. mainly on the hasis of 

natural ecological regions. 
''\ 

The Cordi1lera and Colorad~ Plateau sampl~ wes separated from 

- , 

\ 

" 
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CHORD OF WING MEASUREMENTS (in mm) 

Region ~ Sex 

Mountains M 
F 

Colorado M 
Pla.teàu F 

\ 

1 ., 

! 

Range 

12'4.0-141.0 
123.0-133'.0 

121. 0-131. 0 
117.0-127.0. 

Mean 

131.78 
l28.'46 

126.20 
122.89 

Table 14 

" . 

\ 

. , 

1 1" 

IN PICOIDES VILLOSUS 

SD SE CV II' N 

2.803 0.206 " 2.127 185 
2.315 0.218 . 1.802 112 

2.406 0.327 1.906 54 
2.205 0.312 

/ 
:\,.795 

! 
.s0 

o 

.. 
• 0, 

• .1 

L_~ --~---~ ..... ---_ ... _-------------_'\_---,-~~ 
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< ". , 
its adjacent populations on the basis of its dorsal col~r pattern .. 
wher,eas the large continental·sample was ~ept as one unit irt view of 

the difficulty of separating it into sub-.samples using either the 

, , color pattern of the dorsal region or the whiteness of the under 

parts. The insular populations are considered independant1y because 

of their isola~ion from adJacent populations and because of their 

endemism. 

a 1 The Cordillera and Colorado Plateau sample 

Thi~ sample comprises specimens from central British Columb~a 

tG Arizona, New Mexico, and western California (Figure 9, e). A few 

individuals fr~m western Texas were assigned to it because they 

proved to·be insepara~l~ from the rest of the sample on the basis of } 

their dorsal c610~ pattern. The sample was split further into two 

main groups: th~mountain population and-the Colorado Plateau sample 

for the purpose of comparison'as their wing length appeared to be 
I~ ~ 1 

; 

\ 

t 
e 

~ 

different. Although wlng length proved to vary along a size gradient 
./ 

from south to ~~rth (larger individuals) a linear regression against 

latitude was not revealing, the coefficient of correlation being 

low (r=O.1264) and"statistically non-significant (f>P.05) in spite 

of a large sample. The difference in the means of each sample, for 
i 

each ~ex, -proved to be stàtistically significant (f < 0.(5) (Table 

14). It is in this sample that the longest wing length was recorded 

for males (141 mm, one individua1) a1tho~gh ~he mean of the 

population fa not the largest recorded. 

len~th is ~ell-marked in both samples. 

11 / 
( 
1 

; Il wlIf=-- J • fT 

Sexual dimorphfsm in wing 

In spite of 

r mM 

their, sii1ar" 

* 

\ 
1 
f 

! 
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Figure 17. 

Linear .regression of wing 1ength on latitude for seleèted samples of 

. 
Pico ides villosus in Group II, in eastern North America. 

1 

populations are identified. 

.' 

Insular 

o 

o 
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/ • 

dorsal color pattern and under parts those two populations àre very 

di~tinct on the basis of wing length alone. 
f 

b / The c,Ontinental North America sample 

The rdnge of this sample covers continental North America east 

of the western mountain range from southern Florida and the northern 

COdst of the Gulf of Mexico ta southern central Quebec and sout~ern 

central Alaska (Figu're 9) and comprises 947 specimens (Table 15). 

Th~ sample was split into smarler units which correspond to 5 degrees 

i 

of latitude across the range from east to west. The wing length 

"\ 
mean of aIl the subs~ples was calculated for males and females. A 

simple linear regression was computed (Figure 17) against latitude 

cind the correlation coefficient obtained is highly signiftcant for 

both sexes. When each adjacent pair of means was tested for 

. Q. 0 0 0 ' 
differences~ starting in the south (25 -30 /30 -35 ; etc.) theyall 

proved to be statistically different (!. <0.05) from each other for 

o 
both sexes except for the-s~ples north of 60 latitude north and 

~ \ . Jo 0 0 0 
for the females io samples 55 -60 /50 -55. When those two sets of 

samples where pooled (2 for males .and 3 f.or females) the difference 
t) 

o 
, between. this sample and the next one to the south displays an even' 

greater difference. Considering aIl the sub-samples it stands out 

that size increases regularly from south to north (Table IS). 

Variation was.verified also from east to'west along the 

longitudë bands detribed aboôV~. , ~hose were subdivided into 
'\ 

,. 

smaller unita of,? degreea 01 loqgitùde and the meanp ~e~e compared. 

In the" qands rro~ 30° ta 40
0 

latitude north littl) variatio~ was ~ 
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t CHaRD OF WING MEASUREMENTS (in' mm) IN PICarDES VILLOSUS 

Latitude 
~ 

north Sex Range Mean SD SE CV N 

60° - 65° M 127 . 0-13 7 . 0 132.00 3.082 0.855 2.335 13 
F 127.0-138.0 129.47 2.855 0.714 2.205 16 

55° - 60" M 127.0-138.0 132.61 2.581 0.690 1. 946 14 
F 125.5-132.0 129.25 2.478 0.876 1. 918 8 

50° - 55° M 124.0-137.0 130.48 2.841 0.364 2.177 .61 
F 122.0-133.0 127.05 2.849 0.456 2.242 39 

, ( , 

Newfound- M 120.0-134.0 126.11 3.770 0.865 2.989 19 

, "'"" land F 
(, 

120.0-132.0 124.81 3.763 0.941 3.015 16 

(.:J) 45
0 

50
0 

M 117'.0-135.0 125.90 3.687 0.268 2.928 188 
,/ F 116.0-i33.0 124.09 3.141 0.232 2.531 183 

" 40° 45° M 1~6.0-130.0 122.64 2.927 0.343 2.386 73 
F 115.0-127.5 120.71 2.851 0.343 2.362 69 

35° 40° M 112.0-124.0 118.35 2.942 0.315 2.486 87 
Il 112.0-122.0 115.57 2.211 0.337 1.913 43 

30° - 35° M 110.0-121.0 115.27 2.509 0.316 2.177 63 
F 109.0-118.0 113.53 2.484 0.370 2.187 45 

25° 30° M 108.0-115.0 112.67 1.819 0.379 1.615 23 
F 109.0-115.0 111.50 1.845 0.393 1.655 22 

20° - 25° M 103.0-110.,0 106. 7~ 2.328 0.736 2.180 10 
(Bahama F 101. 0-109.0 103.62 2.368 0.655 2.281 13 
Is. ) 

26° M 102.0-109.0 105.83 2.345 0.781 2.215 9 \ 
(Bahama F 100.0-106.0 103.36 2.157 0.650 2.086 11 
Is. ) 

1 
( 

) 

Table 15 

1 

1 

t 
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recorded fro~ east to west and the d~fference between means proved 

to be non-significant (!~0.05) for both sexes. In the 40o~45° 

latitude north a significant difference (K~ 0.05) between the means 

was r"ecorded in the westernmost blocks (950 _105 0 longitude W) for 

males only and the correlation againet longitude from east to west 

o is non-significant (K>0.05). In the next band (45
0 _500N) a simi1ar 

trend was identified for males west of 95
0 

longitude west and west 

... 

a of 105 longitude west for females. A simi1ar situation prevails in 

the 500_550 latitude north band but a significant increase in wing 

length was detected west of 800 longitude west for males and west 

of 900 for females. In the latter two sets of samp1es there is a 

significant correlation between wing length against longitude 

o (K <0.05) for both sexes." North of 50 latitude north the difference 

between the means is not significant and no appreciable increase in 

wing length could be detected a10ng longitude for bbth sexes 

(non-significant coefficients of correlation; K> O. OS) • 

c 1 The Newfoundland samp1e 

Although displaying a wide spread in wi~g length (Table 15) for 

both males and females the samp1es are acceptably homogeneous. Sexual 

dlmorphism Is not as weIl marked in this samp1e as in most of the 

mainland samples. The difference between the meane of thie Insular 

population and those of the 45
0

_50
0 'latitude north i8 non-significant 

(~> 0.05). 
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d / The Bahama Islands sample 

This sample is separated into two sub-samp1es on the'basis of 

the under parts color and upper parts and flanks color patterns. 

The difference between the means of wing length between the two 

sub-samples is not significant (i> O. 05) for ei ther males or ~emales 

(Table 15). 

fI - Variation in ta;l leng~h 

4' l have followed here the same procedure used in the analysis of 

wing length variatibn in grouping the samp1es inc1uding the insular .. 
populations. Tail length is an extremely variable character since 

the tail is used by those woodpeckers to brace or propel themselves 

against vertical surfaces. Although the rectrices are stiffer than 

the other feathers they undergo a rapid wear as a result of constant 

use. For this reason specimens displaylng 'marked wear' were 

eliminated from the sample and not used in the ana1ysis. 'Marked 

wear' is applicable h~re to specimens in any given population where 

the difference between the shortest and the longest recorded 

measurements i,s' linore than 15 per cent. Although this decision is l 

arbitrary, it helped in eliminating.a serious bias due to wear. 

Wear is more notice~ble in late winter, spring, and summer, although 
'\ 

sorne birds in a relativèly fresh plumage (November and December) 

'had to be excluded from the sample due to e~cessive wear. This , 

parame ter varies in a similar pattern as that obserVed,for wing 

length, along a gradient from south to north. I(t~i~~iâY8'a regular , 
/ 

increase northward (Figure 14). Sexual dimorphisœCis ~ell-marked 
\ 
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l TAIL LENGTH (in mm) IN PICOIDES VILLOSUS 
( t' 
~ li 
f't\ ,., 

, ' Latitude 
" , 

1 
North Range Mean sn SE cv N 

l,. 

t;" 55
0 

- 60
0 

M 77 .0-84.0 ' 79.96 2.434 0.734 3.044 10 

~ 
F 77.0-86.0 81. 71 3.352 1. 267 4.103 7 

Queen M ,76.0-85.0 79.81 2.583 0.527 3.236 24 
Charlotte F 74.0-86.0 78.48 3.050 0.682 3.886 20 
Islands 

III' .. 
50° - 55° M 75.0-85.0 81.19 3.927 1.389 4.837 8 

F 77 .0-81.0 79.25 4 

45° - 50° M 74.0-86.0 79.86 3.241 0.445 4.058 53 
F 74.0-87.0 79.51 3.313 0.455 4.167 53 

40° 45° M 76.0-82.0 77 .89 2.012 0.671 2.583 9 
F 74.0-78.5 76.63 4 

Poo1ed M 74.0-86.0 79.79 3.169 0.354 3.971 80 

~ . samples * F 74.0-86.0 79.40 3.332 0.040 4.196 68 
• < 

* Excluding the Queen, Charlotte Islands. 

" 

Table 16 

, 
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TAIL LENGTH (in mm) IN PICOIDES VILLOSUS 

> 

Region Sex Range Mean SD SE CV N 

Coasta1 M 70.0-82.0 75.76 "2.793 0.293 3.687 -91 
Ca1ifornia F 71. 0-82. 0 76.09 2.925. 0.427 3.845 47 

Great M 74.0-88.0 79.65 3.265 0.348 4.100 88 
Basin F 73.0-86.0 79.74 3.212 0.479 4.027 45 

SE Arizona. M 72.0-81. q 77.25 2.712 0.606 3.511 20 
~W New F 75.0-83.0 77.67 2.180 0.445 2.807 24 
Mexico (a) , 

t' 
Northern M 73~0-81.0 76.50 2.339 0.401 3.057 34 
Mexico (b) F 72.0-80.0 74.32 2.641 0.528 3.554 25 

Poo1ed M 72.0-81. 0 76.87 2.418 0.322 3.146 54 
samp1es F 72.0-83.0 76. tJ5 2.389 0.364 3.117 49 
(li and b) 

~ 
Eastern M 70.0-78.0 70.35 5.267 1.277 7.487 17 
Central F 68.0-74.0 70.50 3.408 1.078 4.833 10 

. Mexico 

Table 17 

\ 

1 .-'! 
.l • 
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in this character and appears to shift from one sex to the 'other io--' 

some populations (reversed sexual dimorphism). 1 r' 
1 

1. Tail length: Sub-group lA 

The géographie range of ~his sample has been derined prev~~sly 

(Figure 4) and most of the remarks made on wing length (previous 

section) are applicable here as weIl. Tail measurement~ ~ppear in .. 
Tables 16, 17, 18, and 19 for this sub-group. The whole sub-gro~p, 

lt 
including the Queen Charlotte Islands specimens, exhibits a high 

homogeneity and the differenee between the means of sample pairs ia 
. 

'not significant (!>0.05). Althoug9 males have a larger mean than 

females in mostÎPopulations, the me an tail length ia greater in 

• 
females in the 550 _600 latitude north samp1e (Tab1e'16). This 

~ 

situation may be accounted for by the sma11 size of the sample 

examined and could be cqnsidered as a case of reversed sexual 
, 

dimorphism. Otherwise, sexual dimorphism ls present and consistent 

in this sample, males having regularly longer ~ai1s than females. 

2. Tail lèngth: Sub-group lB 

In this sub-group, the coastal California sample (Table 17) was 

treated separately (Table 18) as done prevlously for wing length. 

Tail length in this sample displays an irregular increas~ in size' 

from south to north (:r:0.4372; !> 0.05) and the vadoue seples 

ana1yzed are not significantly (P > O. 05) different f,rom each other 
1 

"-

(Table 18). ' ~ere is a size gradi~nt from south (small~r) to "north 

(1arger) in the other sub-samples of this sub-group (Table 17) and 
;:r , , 

2 

.. 

---' -~~- -~ -----------~'-----------L.. _________ __.L ___ _ 
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TAIL LENGTH (in mm) IN PICOIDES VILLOSUS 

Region . Sex Range Mean SD . SE N \ 
'-. 

1 
Poo1ed M 70.0-g2.0 75.76 2.793 0.293 3.687 91 
samples F 71.0-82.0 76.09 2.925 0.A27 3.845 47 

Poo1ed M 72:0-82.0 75.99 2.816 3.705 80 
samples F 71.\0-81.0 '76.49 2.856 3.734 41 
(excluq.ing 
Baja 

\ 
California) 

/ 400 
M 73.0-79.0 75.60 ----t 2 
F -------~-

38
0 

- 400 .M 73.0-82~01 7.6.67 2.387 O.68~ 3.113 12 /\ IF 72 .O-SOI' 0 76.86 2.478 0.93 3.225 10 , .' ,/ 

36
0 

- 3~0 .M " 
/' 

73.0-Sq.O 77 .41 1.698 0.412 2.193 20 

1 
F 74. O-SO.-o 76.90 1.969 0.623 2.561 10 

34° - 36° M . 73. O-S~. 0 75.97 1.420 0.367 1.S69 18 1 
F 72-.0-8*.0 76.80 3.709 1.172 4.825 13 

1 
0.; • 

32° - 34
0 

M 72.0-77.0 73.67 3 
F 71. a-sa. 0 75.75 1 

4 

:Raja M 70.0-77 .0 74.09 2.023 0.610 2.7~à 11 
eaIUornia F 72.0-76.0 73.33 1. 751 0.715 2.388 .6 

\ 
\ v' 1 

Table 18 

'-

.. 
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most of the sub-samples ar~ not separable{[ ftom each other on the 

U basis of tail length, except the coastal 8a1iforn}& sample frgm the 
l' 

adjacent sample from'the Great "Basin (!~~.05) and that from eastern 

Central Mexico (!<O.05). Sexual dimorphism occu~s in al1 the 
1 

samples, at least to sorne extent, and appsars to be reversed in 

certain populations. 

3. Tail length: Sub-group lC 

In this sub-group lail length varies aiong a size gr:dient irou> 

south to north although the El Salvador sample averages smaller than " 
\ 

the pooled Costa Rica-Panama sample (Table 19) but the di!ference 

between means is not significant (f> 0.05). The difference between 

means of the Central Mexico and south c~ntra1 Mexico samples is not 

significarit for bath sexes (f>0.05). On the other hand the south 

central Mexico sample i9 s1gnif1cant1y d1fferent from that of 

southern Mexico and northern Central America (f. <0.05) but the latter 

1s not statistically different (!.>O.05) from the Costa Rica-Panama 

sample. 

Sexuel dimorphism is present 1n aIl the samples although,the 
y 

difference between each set of me ans is not statistical1y significant 
. 

(f> 0.05). Reversed sexual dimorphism was recorded in the Panama 

sample but this situation may be the result of the sma1I sample 

examined which has a wide range of JD,eJsureme'nts but its ~oeffi-cient 

of variation is acceptable. ':J' 
'~ 

! 

) 

L 
1 1 lU . 

\ . 

r 

J 
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Region 

Central 
Mexico 

South 
central 
Mexico 

Sex 

M 
F 

M 
F 

Southern M 
'Mexico, F 
Honduras, 
Nicaragua, 
Guatemala 

Costa 1 M 
Rica (a) F 

Panama 
(b) 

PQo1ed 
samp1es 
(a and .b) 

• Q 

M 
F 

M 
F 

a " 
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TAIL LENGTH (in mm) IN PICOIDES VILLOSUS 

Range 

68.0-77 .0 
67. 0-}7.0 

70.0-77.0 1 

68.0-77.0 ' 

60.0-65.0 
58.0-65.0 

58.0-64.0 
56.0"62.0 

53.0-65.0· 
57.0-66.0 

55.0-65.0 
54.0-66.0 
1 

Mean 
/ 

sn / SE cv N 

~71.25 3.026 0.572 4.247 28 
71.14 2.601 0.483 3.656 29 

, 
72.38 2.264 0.800 '3.128 8 
70.79 2.547 0.681 3.599 14 

62.58 1.953 0.448 3.120 19 
61.39 2.291 0.418 3.732 23 

60.71 1.960 0.475 3.228 17 
59.33 2.496 0.588 4.206 18 

60.21 ~3.326 0.7;63 5.523 '19 
60.58 2.380 0.532 3.929 20 

60.66 
59.93 

Table 19 

2.'461 
2.495 

0~416 4.057 35 
0.410 4.163 37 

.... ', 

,. " 

" 

1 
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Region Sex 

~, Mountains M 
; F 

.. 
Colorado M 
Plateau F 

, 
~: 

" 

1 
:~ 
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TAIL LENGTH (in mm) IN PICO IDES VILLOSUS 

Range Mean 

75.0-91. 0 83.95 
7,4 • 0-89 . '0 82.50 

15.0-88.0 80.33 
74.0-85.0 79.02 

Table 20 

" 

\ 

.~. 

) SD 

3.188 
3.267 

2.442 
3.446 

;", J . ~~ ,. .... - ... 

.". 

SE 

0.248 
0.328 

0.360 
0 .• 532 

t, 

.. . 

CV 

'3. 7~7 
3.960 

3.040 
4.361 

N 

164 
99 

44 
42 

/ 
1 
/ 

• 

J 
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4. Tail iength: the Cordil1era -ând Colorado J'lateau samples~, , 
The two main samples compared here (Tab~e 20) are acceptably 

homogeneous. Upon comparison of the means, the differences for each 

sex proved to be statistica11y significant (!<O.05). When each of 

the main samples was broken into smaller units a, definitè size gradient 

against longitude north became evident for bath sexes '(r.0.8143; 

l<O.05). Sexua1 dimorphism is pr~sent but not as we1l-marked as in· 

some of the other samplef. 

5. Tail length: continental North America 8a~le 

, 1 

,The large samp1e used hêre was broken into smal1er units which 
, 1 

comprise aIl the specimens available from bands of five degrees of 

" 

latitude running from east to west as in the analysis of wing length 

variation. ' lt waS found a190 that tail length varies along a 

gradient from south ta north (Table' 21). éorrelation coefficients 

(r.0.9132 artd 0.9281) were.obtained against 1àtitude north for both 
1 

F • 

sexes and indicate a high degree of correlation (l<0.05). A1though 

this increase in eize'is regular wnen the whole samp1e ia éonaidered, 

it becomes abrupt in certain sectors when the samples are compared 

among'themselves and a number of pairs of mea~a proved,to'be 

sig~ificant1y different CP> O. 05) (Tabl~ 21). For males all the 
0 0 , 

sub-samples north of 45 latitu~e north are ,not significantly 

Cl> 0.05) different from eac'h other:- For females ~ similar 
" 

o situation prevals north of 50 latitude North. The other samples 

to the south are a11 separable statistically (!< 0.05) and indicate 

a progressive l.'stepp'ed" increase in size, except for females south 

1 A 

.. 

~------..7,~:~~".~, ~,.~,~~~::~. ~"~.Ii".i •.• : .. : ............................. ~-
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Latitudé 
nprth Sex 

60° - 65° M 
F 

55° - 60° M 
F 

50° - 55° M 
F 

Wewfound- M 
land F 

t 

45° - 50° M 
F 

40° - 45° M 
F 

~ 
1 35° - 40° M 

F 

, 30° - 35° M 
F 

25° - 30° M 
F 

20° - 2~ M 
(Bahamas) F 

26° M 
(Bahamas) F 

, ) 

, 
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TAIL LENGTH (in nun) IN PICOIDES VILLOSUS 

. 

, 

Range Mean 
" 

83.0-92.0 86ô\IÜO 
79.0-90.0 83.60 

82.0-95.5 85.14 
83.5-9p.5 85.86 

78.0-92.0 84.16 
77.0-90.0 83.15 

80.0-95.0 83.29 
80.0-88.0 84.07 

75.0-95.0 86.77 
75.0-90.0 80.97 

74.0-85.0 77.21 
73.0-83.0 77.30 

69.0 ... 80.0 71.65 
65.0-80.0 70.90' 

62.0-75.0 67.87 
61. 0-72. 0 66.96 

62.0-69.0 66.38 
61. 0-70. G 66,36 

62.0-6~ 64.90 
60.0-70.0 

62~0-72. 9 
62.0-67.0 

65.09 

66.10 
64.45 

/ 
Table 21 

SD -SE 

3.435 1.036 
3.828 1.211 

4.659 1.405 
3.092 1.169 

3.627 0.503 
3.424 0.596 

, 
4.180 1.014 
2.556 Q.683 

3.801 . 0.308 
3.231 

u 
0.254 

2.697 0.354 
2.880 0.425 

3.139 0.375 
2.833 0.526 

2.896 0.368 
2.573 0.407 

1.936 0.422 
2.151 0.469 

1.594 0.504 
2.'647 0.734 

4.023 1 1.341 
2.017 0.608 

/ 

CV N 

3.994 11 
4.579 10 

5.472 11 
3.601 7 

" 
4.309 52 
4.118 33 

5.018 , 17 
3.040 14 

4.705 152 
3.990 161 

3.493 58 
3.725 46 

4.380 70 
3.996 29 

4.266 62 
3.842 40 

2.~16 21 
3.242 21 

2.456 10 
4.066 13 

6.086 9 
3.129 Il 

.. 

( 
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of 35
0 

latitude North where the difference between means is not 

significant (.!:> 0.05) . 

Where the number of specimens grouped within the latitude bands 

, \ " 

was sufficiently large, the samples were split into smaller units 

representing blacks of 5 degrees of longitude and the means of these 

" sub-samples were compared. A correlation coefficient was obtained 

-als~where an increase in size from east to west was recorded. No 

statistically significant differences were found in most of the 

samples but a significant increase in size was recorded westward in 

o \ 
increase in size appears west of 100 longitude west and i9 correlated 

with the longitudinal position of the samples (raO.8732 for males; 
, 

r-0.82l4 for females) and the correlation coefficient is significant 

in boçh cases (P< 0.05) . In the other samples no significant increase . -
in size westward was recorded. 

Sexual dimorphism is present in aIl the samples and is reduced 

to a great extent in most popuTations. Reversed sexual 'dimorphism 

occurs in a number of populations. It is not restricted to a'ny 

given P~Pul.~ion but w.s~ .cross the ,range (Table 21), 

6. ~ail length: Newfoundland 
, 

The Newfoundland sample is somewhat Iess homogeneous than the 

other group examined (Table 21). The means of the samp1e are not 
-.., 

Significan(~y different (~> O. 05)' ~hen compared te those of the 50
0

_ 

o / 
5S latitude North band but statistically different (! <0.05) from 

, Il 

" 0 0 -those of the 45 -50 latitude North band. Reversed sexua1 
.. 

1 
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dimorphism was'tecorded and appears to be sornewhat more important 
If 

, . 
in this sample than in most of the other sarnples. 

7. Tail length: Baharna Islands 

The two Baharna Islands sarnples (Table 21) proved ta be 
" 

Inseparable from each other on the hasis of their tail measurements 

(~> 0.05). The Bahamas 26
0 longitude north sample is not 

significantly different (~> 0.05) from that of the adjacent mainland 

o 0 area at the same latitude (25 -30 ), although fernales of the Bahama 

< 

sample have on the average a slightly shorter tail. 

To summarize, tail length is a highly variable character and 

variation takes place mainly along a south-~orth gradient (smaller ta 

larger). East of the Cordillera, variation also takes place in 

certain areas along an east-west gradient (smaller to larger). 

Sexual dimorphism i5 present in aIl the populations although it 

appears ta be reversed in a few samples. Insular populations display 

tail length characteristics similar to that of the mainland groups. 

III - Variation in bill length 

Bill length is based here on the length of the exposed culmen 

and was measured according to the prescribed methodology. This 

• character varies along a south-north gradient in both sexes (Figure 

15). The difference between the mean of the 10ngest bill length 

for males in the north (35.25 mm) and the smallest in the~outh 
(23.7 mm) Is 11.46 mm ~33%) and 10~?5 mm (34%) for females (31.00 mm 

and 20.45 mm). 

v 91 

' . . 
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Individual measurements were grouped according to the e 
-{.". 

used previou11y in the analysis of wing and tail measurements. It 
~ r 

becomes apparent here that variation in this character exhibit a 

pattern similar to that of wing and tail lengths. Sexual dim1rPhism 

is present and more pronounced here th an for the other t~o, :fnetsura1 

characters studied previously. 1 

1- " 

1. Bill length: Group l r 
In the coastal samples (Baja California to ~outhwester1 Alaska) 

bill length increases regularly and gradually al?ng a south1north 

gradient (Tables 22, 23, and 24) and the difference between:each pair 

of samples is not significant (~>O. 05) except for the males of 

o 0 0 0 
samples 40 -45 and 45 -50. The Baja California sample is 

, . 
Inseparable from the pooled coastal,samples of central and southern 

.' 
California (Table 24) ,and the former, including that of Baja 

California, is not significantly significant (!.> O.OS) from the 

northern pooled samples (Table 22) for both sexes. The same sample 

is significantly different however from that of the Great Basin for 

both sexes (Table 23). Although the southeastern Arizona and 

southwestern Mexico specimens have bill~ significantly longer (~ 

0.05) than those from northern Mexico, a well-marked size gradient 

(south-ndrth) was recorded in several small samples which had to be 

pooled due to their inadequare size. The pooled samples are 

significantly different (!. < 0.05) ~from the Great Basin and the 

eastern central Mexico samples as weIl for both sexes (Table 23). 

The central Mexico and Middle America samples indicate à 

n 1 1 



161 

EXPOSED CULMEN LENGTH (in mm) IN PICOIDES VILLOSUS 

Latitude 
north Sex Range Mean SD SE CV N 

55° - 60° M 28.0-33.5 29.10 1.049 0.332 3.604 10 
F 25.5-31.5 26.13 t· 642 0.581 6.284 8..-

~ 

Queen M 27.0-32.0 28.71 1.098,. 0.204 3.825 29 
Charlotte F 24.5-28.5 25.91 1.269 0.271 4.898 22 
Islands 

50° 55° M 28.0-34.5 31. 71 1.'876 0.542 5.917 12 
F 30.0-32.0 31.00 4 

45° - 50° M 28.5-34.5 31.33 1.360 1.170 4.342 64 
F 25.0-31. 5 27.71 1.394 0.180 5.031 60 

40° - 45° M 29.0-33.0 30.33 1.1354 0.391 4.464 12 
F 26.5-29.0 '27.83 1.169 0.477 4.201 6 

Poo1ed M 28.0-34.5 31.03 1.571 0.158 5.063 98 
samp1es * F 25.0-32.0 27.78 1.695 0.190 6.101 78 

* Excluding the Queen Charlotte Islands 

Table 22 

',' 

o 
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EXPOSED CULMEN LENGTH '(in mm) IN PICOIDES VILLOSUS 

Region Sex Range Mean SD SE CV N 

Coas.t:al M 27.0-32.0 29.90 1.450 0.156 4.851 87 
Ca1ifornia F 23.0-29.5 26.55 1.379 0.193 5.195 51 

Great M 25.5-34.0 30.82 1.652 0.160 5.358 107 
Basir{ F 25.0-32.0 27.14 1.600 0.203 5.895 62\ 

SE Arizona, 27.0-32.0 28.39 1.~46 0.301 5 .• 092 M 23 ' 
SW New F 23.0-27.0 24.96 1.248 0.245 5.001 26 
Mexico (a) '> 
Northern M 24.0-29.5 26.73 1.281 0.167 4.79~ 59 
Mexico (b) F 21. 0-26. 0 23.19 1.249 0.211 5.387 35 

" , 
Pooled M 24.0-32.0 27.20 1.519 0.168 5.586 82 
samples F 21. 0-27.0 23.94 1.522 0.195 6.358 61 
(a and b) 

Eastern M 24.0-28.0 26.42 1.134 0.260 4.291 19 
Central F 20.5-26.0 23.46 1. 781 0.537 7.594 11 
Mexico 

Table 23 



163 

EXPOSED CULMEN LENGTH (in mm) IN PICOIDES VILLOSUS 

Region Sex Range Mean SD SE êv N 

Poo1ed M 26.5-33.0 29.87 1.494 0.148 5.002 102 
samples F 23.0-29.5 26.46 1.358 0.178 5.133 58 

Po01ed M 26.5-33.0 29.90 1.450 0.156 '4.851 87 
samp1es F 23.0-29.5 26.55 1.379 0.193 5.195 51 
(excluding 
Baja 
Ca1ifornia) 

400 
- M 29.0-32.0 30.17 3 

F ---------
30° _ 400 

M 27.5-31.5 29.32 1.376 0.275 4.693 25 
F 24.5-28.5 26.54 1.405 0.423 5.291 11 

36° - 38° M 28.0-33.0 30.28 1.232 0.257 4.070 23 
F 23.0-28.0 26.89 1.236 0.330 4.702 14 

34
0 

- 36° M 25.0-31..0 30.04 , 1.356 0.283 4.514 23 
F 24.0-28.5 26.38 1.455 0.364 5.516 16 

32° - 34° M 27.0-32.0 29.38 4 
F 25.5-28.0 26.80 1.037 0.464 3.869 5 

Baja M '27.0-33.0 29.67 1. 769 0.457 5.963 15 
Ca1ifornia F 25.0-27.0 25.71 0.906 0.343 3.525 7 

• 

Table 24 

( 
t 

.. 
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, EXPOSED 

Region Sex 

Central M 
Mexico F 

,South M 
central F 
Mexico 

S Mexico, M 
,Honduras, F 
Nicaragua, 
Guatemala . 

~~ 

" ,Costa M 
; 

Rica (a) ) F 

Panama, (b) M 
F 

Poo1ed M 
a and b F 

t-
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CULMEN LENGTH (in mm) IN PIcorDES VILLOSUS 

Range Mean 

21.0-27.5 25.00 
19.0-24.0 21.88 

23.,0-27.0 24.80:,; 
19.0-24.0 21.17 

21.0-26.0 23.79 
18.5-23.5 20.94 

~, 

21.0-27.0 24.00 
18.0-22.0 20.45 

21.5-25.5 "23.84 
19.5-23.0 21.33 

21. 0-27.0 23.92 
18.0-23.0 20.89 

~f' 

Table 25 

" 

1 

SD 

1.260 
1:256 

0.983 
1.434 

1.039 
1.310 

1.317 
1.179 

1.167 
0.963 

1.232 
1.151 

. \ 

., 
" 
" 

SE CV 

0.199 5.040 
0.222 5.741 

0.209 3.964 
0.338 6.775 

0.192 4.366 
0.252 6.254 

.. ~{'/ 

0.294 5.487 
0.263 5.765 

0.267 4.894 
0.215 4.515 

0.197 5.149 
0.182 5.510 

~ 

f , 

/ 

" 

N 

40 
32 

2-2 
18 

... 
Il l 

29 
27 

20 
20 

19 
20 

39 
40 

"" 

--~----------------__ .. ","'!àI 
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. 1 
south-north siz,e gradient also (r.0.894 for ma~es, and 0.921 for 

f e~les; R. < O. 01) . The da ta appear on Table· 25. The El 'Salvador 

sample has smaller averages than the other samples. They are 

considerably smaller than those of the Panama individuals but since 

on'ly a few individuals could be measured the results are 'considered 

as inconclusive, although indicative that a small-billed population 

may occur in that area. The males of the south central Mexico 
" , 

sample are separable (P <0.05) from those of southern Mexico and 

northern Middle America. The females from Costa Rica are also 

significantly different CR. <0.05) from those of Panama. Sexual 

dimorphism was recorded in aIl .the samples and is better marked than 
.# 

for the ~ing and tail lengths. Females are considerab1y smaller-
f' 

, J 

billed than the males. ~ /' 
,~ 

2. Bill length: Group II 

The Cordillera and Colorado samples have means that are 
1 

significantly (P<0.05) ... different from each other for both sexi' 
,1 0 , 

(Table 26). Both of thèse samples are acceptably bomogeneousi 
, J 

For t~e large sample covering the rest of continental North 

America, east of the Cordillera, the same procedure was followed as 

that adopted for th~analysis of variation i~ wing ~ength. 
Significant differences (P<O.05) '~etw~en pai~s of means were found ';'. 

r 

in the following samples for males, 55°_600/50°_55°/45°_50°/40°_45°/ 

350 -400/300-35°, 'and for females, 55°_60°/50°_530/45° _500, 35°-400 1 

north 

. 
~ Although a significant increase in size along a south-

1 

gradient (rxO.9239 for males and 0.9074 for females: 1 !<0.01) 

" 
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EXPOSED CULMEN LENGTH (in mm) IN PICO IDES VILLOSUS 

1 ;; Region Sex Range Mean SD SE CV N , 

. ) 

" 'Mountains M 27.0-35.5 31.44 1.724 0.127 5.486 183 
1 

F ,24.5-32.0 } 7,' 67 1.503 0.139 5.431 116 
0 

-Colorado M 26.0-33.0 29.44 1.447 0.199 4.914 53 ; 

'Plateau F 22.5-29.0, . ' 25.71 l' 1.433 0.205 5.571 49 , 
,e'-\ 

Tabie 26 

.. 
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is gradu~1t it is neverthe1ess "stepped" from one latitude band to 
• t 

the next as indicated by the difference recorded between each 

consecutive set of means. Those samples (latitude bands) were 

tèsted a1so for an increase in size a10ng a grad,ient from ~~st to 

west. Such an increase was detected in several latitude bands as 

fo110ws: 

30°':'35° west of 95° longitude west 
35°_40°: " " 95° " " 
40°_45°, " " 100° ." " 
45°"'50° " " 95° " " 
50°_55°: from easternmost part of range 

.55°:':60° " " " " " " 
60° -65Q~, " " " " " 

The longest bills, although their means are significantly (P <.0.05) 

. ° ° different occur north of the 45 -50 latitude North, band. Those 

samples,displaya high homogeneity for both sexes. Sexual dimorphism 

is weIl marked and consistent from samp1e to sample. 
, j;) , 

Thé Newfoundland sample exhibits an acceptable homogeneity 

(Table 27) and its means, are significantly different (f <0.05) from 

h f h i 1 d 1 (50° -55°,· 45°-50°). t ose 0 t e ~wo nearest ma n an samp e~ 
1 

Sexual dimorphism is weIl marked also and consistent with the data 

recorded in the other samples. 
1 

The means of the two Bahama samples are not significantly 

different (P >0.05) from each other flnd Inseparable from tho~e of 

the adjacent mainland 25°-3,0° latitude band.' Sexual d~or/hism is 

consistent with that of the mainland samples. 
l -

In summary bill length increases in size along a s uth-north 

gradient in a1l the samp}es ~nd along an east-west gra ient in 
"', 

several continental samples east of the Cordillera. éxual dimorphism 

'" Î 'r 

1 - 1 1 

1 

., 

,\ • / 1 

~ ;':~~:~~~1~~~~:"~,~~~=~~t·~~~1~c.;:$_~I~î~~-~;'"~~~:&~-:~~E!~_~,;~,,~~~,L~h.~~:~Jl~,,"~'~~~';~',~,,,~,l~,.L~IJ.i.$1.ji'i .. d"I.IIIl:k\~ 
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EXPOSED CULMEN LENGTH (in tmn) 

Latitude . 
'/north Sex ,~nge 

6'0° - 65° ~ 32.0-38.5 
F 28.5-33.0 

55° - 60° M 32.5 ... 38.0 
F 28.5-3{+.5 

50° - 55° M 27.0-38.0 
.' F 26.0-34~d 

~ 

Newfqund- M 24.0-31.5 
land F 24\0-27.5 

45° _ 50° 
~ 

M 24.0-36.0 
F 23.5-32.5 

.. ".,' 

40° - 45° M 27.5-32.0 
F 24.5-31.0 

35° - 40° M 26.5-32.5 
F 24.0-28.5 

30° _ 35° . 
M 25.0-32.0 
F 23.5-29.0 

25° _ 30° M 26.0-29.0 
F 23.0-26.5 

20° - 25° M 25~5-28.5 
(Bahamas) F 22.5-26.0 

26° M 24.0-29.0 
(Bahamas) F 22.5-25,5 

l , 

, 
-._------_._ ... _-,---~-~ 

Mean 
1 

~5.25 
30.72 

34.32 
30.88 

33.88 
29.32 

28.66 
26.23 

30.40 
27.56 

29'.67 
26.81 

29.22 
26.35 

28.12' 
25.33 

27.30 
24.64 

27.04 
23.95 

27.21 
23.68 

Table 27 

.. 
~ 

ILLOSUS 

SD SE CV N 

1.827 0.488 5.182 14 
1.12 0.281 3.662 16 

1 , 
1 

1.576 0.421 4.593 14' 
, 1.996 0.706 6.463 8 

1.892 0.244 5.584 60 
,1.421 0.231' 4.847 38 

.1.724 0.396 6.017 19 
1.033 0.069 3.937 15 

. 
1.805 0.132 ' 5.940 188 
1.574 0.118 5.710 177 . 

1.1.13 . 0.129 3.752 75 
1.325 0 .. 157 4.943 71 

'. 

1.278 0.138 4.373 86 
1.267 0.200 4.80a 40 

1.230 0.155 4.376 63 
1.243 0;192 4.906 42 

1.065 0.227 3.903 22 
1.086 0.237 4.405 21 

0.957 0.302 3.539 10 
1.104 0.306 4.610 13 

1.529 0.509 5.619 9 
0.901 0.271 3.804 Il 



, 1 

is present in aIl the populations and is atronger in the eastern 

po pula tions. . 

IV - Variation in tarsu~ length 
! 

The procedure adopted for the study of variation of the other 

mensuraI characters has been followed here. Tarsus length is the 

least variable mensuraI character and increases in length along a 

south-north gradient,(Flgure 16). The difference between the largest 

and smallest means 19 4.4 mm (18.5%) for males and 4.2 mm (18.5%) for .. 
females. Var~ion displays here a pattern similar to that of the 

wing and culmen .~engths. Sexua~ dimorphism qccurs and ia weIl marked 
~. 

in aIl the populat~on9. 

1. Tarsus iength: Group t 

The samples assembled in Sub-group lA vary in size along a 

south-north gradient (Table 28) but the increase in.tarsus length ls 

not very weIl marked (r.0.59l for males and 0.579 for females; f> 

0.05). The sub-àamples are high1y homogeneous and-the dlfference 

between each pair of means, fram north-to south, i9 not significant 

(P> 0.05). Sexua1 dimorphism Is present but not particularly 

strong. 

The Q,een Charlotte Islands sample has uniform characterist~cs 
" . 

,. , in tarsU8 length and it8 means ~re statisti,cally difflrent (P <0.05) 

from that of the pooled adjacent mainland samples. 

Th& coastal California sample (Table 30).is pighly-homogeneous 
\ ~ .. ~,; \. 

1 
~n~' displays strong sexual dimorphism. It presents an increase~in 
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TARSUS tÊNGTH (in mm) IN PICOInES VILLOSUS 
l' 

" , "~ 

~ 
Latitude 
nor.th Sex Range Mean sn SE 

~ 
:; , 
~',e 

55° - 60° 22.5-25.0 23.20 0.978 0.309 l M 
~. F 20.5-2\.5 22.25 1.035 0.366 ;: , 
" Que~n M 23.0-24.5 23.55 0.442 0.081 
t~ Charlotte F 21. 5-24. 0 22.73 0.650 0.139 --;~ ," Islands ~-- ... -::-

V 
, ;, 

~[: 50° 55° 
.c-

M (' , 22.0-24.5 23.67 0.749 0.216 
~.:. 

F 23.0 23.00 
t-

~:.' , 45° _ 50° M 22.0-24.5 23.21 0.739 0.092 . F 21.5-23.5 22.44 0.538 0.069 

40° _ 45° M 22.0-24.0 22.83 0.615 0.178 
r F ~1.5-23. 5 22.17 0.683 0.279 
\ 

Poole ft M 21.5-25.0 23.22 0.770 0.077 
samp1es * F 20.5-24.5 22143 0.611 0.069 

* Exc1uding the 'Queen Charlotte Islands 

Table 28 

/ 

, ,t ..... 

, 

cv 

4.213 
4.652 

1.878 
2.859 

3.163 1 

3.184 
2.395 

2.696 
3.081 

3.316 
2.724 

~ 

10 
8 

30 
22 

12 
4 

64 
60 

12 
6 

98 
78 

", 
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size along a south-north gradient (r:0.967 for males and 0.979 for 

females; R. < 0.01). T)'le difference between the mean~ of each pal~ 

of samples from south to north (Table ~O) ls not significant 
t 

<R.> O. 05) but the difference be'tween the tIleans of the pooled samples 

and that of Baja California is significant (f<0.05). However when 

the Baja California mèans were te~ted against those of the nearest 

sample to the rtorth no statistically significant (f> 0.05) difference 

was recorded. 

The means of the pooled coastal California samples are ~ -. 
significantly (f< O. 05) different from those of the Great Basin 

(Table 29). The means of the Great Basin sample are significantly 
, . 

diff~rent (f. <0.05) from those of the pooled southeastern Arizona, 

southwestern'New Mexico, and northern Mexiro groups. On the other 

hand the southeastern Arizona and southwestern New Mexico samples 

are not significantly different (f'> 0.05) from those of northern 

Mexico and the latter are statispically different <f<O.05) from 

those of the central Mexico sample. Those data indicate weIl marked 

sexual diWorphism. 

In Sub-groqp 10 (Table 3f) Ba~south-north size gradient (r= 

0.875 for males and 0.914 for femaies; P< 0.01) was recorded from 
,,' ~ -

western Panama to central Mexico and the difference between the 

largest and smallest means i~ 1.0 mm (5%) for males and 0.77 mm 

(4%) for fema1es. The samp1es are acceptably homogeneous and 

their extreme~ fall ~thin a narrow range. The central Mexico 

san!ple is significantly different~(k 0.05) from that of south 

central Mexico for,both sexe~ but a11 the means of the other samples 

• 

; . 
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fi 
TARSUS LENGTH (in mm) 11 PICO IDES VIL!t0SUS . 

\ 
\ 

·~V Region Sex ~ange Mean SD SE ·N 
") 

Coas~al M 20.0-23.5 22.24 0.747 0.080 3.357 88 
Ca1i,fornia F 20.0-23.0 21.32 0.733 O.lot, 3.4~7 48 

.11' :' . Great M 21. 0-24.0 22.70 0.730 0.700 3.216 109 
Basin F 19.5-23.5 21.82 0.850 0.180 3.898 62 

SE Arizona, M 21. 5-23.5 2t20 0.494 0.103 1 2.226 23 
SW New F 20.5-22.0 21.17 0.423 0.083 . 1.99J 26 
Mexico (a) 11 

' .... 
\J 

Northern - M 20.0-23.5 21.23 0.685 0.088 3.229 60 
Mexico (q) F 19.0-22.5 20.59 0.712 0.120 3.459 35 

Pooled M '20.0-23.5 21.49 0.771 0.085 3.587 83 
sampI es F 19.5-22.5 2(:).84 0.6,69 0.086 3.211 61 
(a and b) 

Eastern M 19.5-21.5 20.40 0.488 0.1~2 2.394 19 
central F 19.5-20.5 20.00 0.387 a.11l7 1.935 11 

, 

Table 29 

."". 

-+1 1 
\ 

\ 
, 

(> " 
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.,. TARSUS LENGTH (in mm) IN PICOIDES VILLOSUS 

Region Sex Range Mean 5D SE CV N 

Pooled M 20.5-24.0 22.13 0.763 0.075 3.449 104 
samples F 20.0-23.0 21.24 0.732 0.098 3.448 56 

Poo1ed M 20.5-24.0 22.24 0.742 0.080 3.357 88 
samp1es F 20.0-23.0 21.32 0.733 0.106 3.437 48 
(exc1uding 
Baja '-, 

:~~ California) 

40° M 22.0-24.0 23.00 3 
F ---------

38° - 40° M 20.0-24.0 22.40 0.777 0,.155 3.470 25 
F 21.0-23.0 21.91 0.584 0.176 2.665 11 

1< 

36° - 38° M 20.5-23.0 22.24 0.655 0.137 2.945 23 
F 20.0-22.0 21.31 0.596 0.165 2.799 13 

340 36° M ;n. 5-23. 0 21.94 0.712 0.148 3.246 23 
F 20.0-21. 5 20.82 0.464 0.124 2.230 14 

~'r .. , • 32° - 34° M ", 21.0-22.5 21. 70 0.570 0.255 2.627 5 
F 20.5-21. 0 20.63 4 

Baja M 21.0-22.5 21.50 0.483 0.121 J 2.247 16 
California F 20.0-21. 5 20.75 1",>0.535 0.189 2.576 B 

,rr 
;:os 

~ ù 

Table 30 
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used here (Table 31) are not significantly different (P>O.05). The - -~ ,r, 

Costa Rica and Panama samples were pooled but the means of the pooled 

sample are not statistically (!>O.05) different from those of the 

pooled, southern Mexico, Honduras, Guatemala, and El Salvador group. 

The means of the latter sample are nearly as small as those of the 

Costa Rica and Panama samples which is caused by the presence of 

small individuals in El Salvador. Since tqe sample size is 
'"'fI 

Inadequate no tests of significance could be performed. However, 

those specimens have markedly smaller tarsi when compared to 

adjacent populations and a re-examination of the problem would be 

warranted should additional material become available., ~rrently 
-\S, 

it can only be speculated that the El Salvador sample has amaller 
(\ \: fo l ' 

tail, smaller exposed culmen, and amaller tatsi than those of the 

populations in adjacent areas. 

AlI the samples used bere display sexual ftimorphism which 

varies from sample to sample. 

," 

2. Tarsus length: Group IL 

/ 

The means of the Cordillera and Colorado Plateau samples (Table; 

32) are significantly diffe/ent (! <0.05). The Cordillera sample ., 

exhibits an increase in size along a south-north gradient (r.O.874 1 . ' 

for males and 0.913 for feuu;les; !<O.05) and the difference 

between the means of the sub-samples are not signlflcantly '(!> 0.05Y, 

1 
different. Sexual dimorphism ls present in bath populations but is,' 

stronger in the Colorado Plateau indlviduals. 

The large continental sample, east of the Cordillera, was 
1 

'" \ 

1 
1 
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j / 

TARSUS LENGTH (in mm) IN PICOIDES VILLOSUS 
!il. 

Region Sex kange - Mean SD SE CV N . 
Central M 19.0-22.0 20.18 0.578 0.092 2.864 39 
Mexico F '18.5-20.5 19.45 0.529 0.093 3.719 32 

South M 19.5-21.'0 20.14 0.350 0.074 1.738 22 
central F 18.5-20.5 19.33 0.542 0.127 .J 2.803 18 
Mexico 

, III 

S. Mexico, M 18.0-20.5 19.23 0.673 0.127 3.499 28 
Honduras, F 18.0-20.0 18.69 0.548 0.107 2.p31 26 
Nicaragua, 
Guatemala 

Costa M 18.5-19.5 19.25 0.379 0.084 1.968 20 
Rica (a) F 18.0-20.0 18.68 0.465 0.103 2.489 20 

" Panama (h) M 17.5-20.5 19.18 0.798 0.178 4.161 20 
if: F 16.5-20.0 18.69 ' 0.748 0.163 4.002'" 2'1 

~ 
Pooled M 17.5-20.5 19.21 0.618 0.097 3.216 40 , j 
a and b F 16.5-23.5" 18.68 0.619 0.096 3.313 41 

Table 31 

Q 

/ 

, 
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ft TARSUS LENGTH (in mm) IN PICOIDES VILLOSUS 

1 
\CV Region ' Sex ~ange Mean SD SE N 

,-

Mountains M 21.0-25.0 22.92 0.651 0.047 2.839 184 
F 20.5-23.5 22.14 0.627 0.058 2.831 113 

',. 
Coloradô M 20.5-23.0 22.10 0.668 0.092 3.020 53 
Plateau F 20.0-22.5 20.94 0.577 . 0.082 2.756 50 '. 

,,-

Table ~ 

Il 
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." 

analyzed by comparing the means obtained in grouping specimens along 

latitude bands of five degrees from south ta north, and then in blacks 

~f five degrees of longitude, as described previously for the other 
.1 

parameters analyzed. The difference between the largest and the 
1 

sma1lest means i5 3.10 mm (13.2%) for males and 2.75 (12.0%) for 

females (Table 33). Variation takes place regularly along a south-

north gradient (r~0.98l for males and 0.958 for females; P<O.Ol) and 
- 1 

the difference between pairs of means is not significant (P>0.05) 

except in the following bands: 45°_500 /400 _45 0
, 40°_45°/35°_40°, and 

, 
000 0 0 000 30 -35 /25 -30 for both sexes, and 60 -65 /55 -60 for females only. 

The "stepped" increases were found between the means of latitude bands 
1 

where an east-west size gradient was recorded as follows: 450 _500 

° (r.0.718 and 0.834; ! < 0.05) west of 95 longitude west for both 

o 0 0 sexes; 40 -45 (r=0.834 and 0.794; !<0.01) west of 100 longitude 

west; 350 _40° (raO.6932 and 0.7454; P<0.05) west of 95
0 

longitude 
1 - \ 

west. A slight increase in size from east ta west was found also in 

the sub-samples of latitude bands 500 _550 and 550 _600 bub the 

correlation is not significant (!> 0~05). No increase in size 
-0 0 

westward could be detected in the 30 -35 latitude band. 

Sexual dimorphism is weIl marked and varies from sample to 

sample and tends to be greater in ehe-northern samples ~lthough no 

1 

significant (!> 0.05) correlation could be established between its 

magnitude and the geographical position of the sample. 

The Newfoundland sample (Table ~3) has signtftcantly different 

o 0 
(!<0.05) means when compared to those of the 50 -55 latitude band 

sample. Those means are' however similar (! > 0.05) to those of the 

, . 
, 

1 
-A,. 
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TARSUS LENGTH (in l1li1) IN PICOlnES~V!LLOSUS / 

Latitude 
north Sex Range Mean sn SE cv N 

60° - 65° 
1 

M 22.0-25.0 23.54 0.828 g.230 3,.518 13 , 
F 21.5-24.0 22.91 0.800 0.200 3.494 16 

55° - 60° 
, 

M 22.5-~5.0 23.46 0.720 0.192, 3.067 14 
F 22.0-23.0 22.19 0.372 0.132 lr 677 8 

50° - 55° M 21'1 5- 25 •0 23.33 0.662 0.085 2.836 60 
F 21.5-24.0 22.36 0.761 0.124 3.406 38 

Newfound- M 21.0-24.0 22.68 0.901 0.207 3.971 19 ' 
land F 21.0-24.0 22.59 0.688 0 •. 172 3.q47 16 \ 
45° - 50° M 21.0-24.0 22.52 0.737 0.055 3.'278 183 

F 20.0-24.0 21.89 0.779 0.058' 3.560 179 
<Â 

40° - 45° M 20.5-23.5 22.06 0.616 0.072 2.791 74 
F 20.5-23.0 21.52 0.642 0.078 2.984 67 .. 

35° - 40° M 20.0-23.0 21.16 0.639 -0.069 3.022 87 
F 119.5-22.0 20.64 0.570 0.087 2.763 43 

30° - 35° M 19.5-22.5 20.97 0.581 0.073' 2.771 63 
F 19.5-21. 5 20.42 0.505 0.078 2.474 42 

25° - 30° M 19.5-21.5 20.44 0.484 0.101 2.368 23 r 

\. 
F' 19.5-21.0 20.16 0.390 , 0.083 1.934 22 

-20° - 25d' M 19.5-20.5 '19.83 0.407 0.128 2.052 10 
(Bahamas) F 17.5-20.0 18.68 '0.700 0.194 3.748 13 

26° ~ 19.5-21. 5 20.42 0.615 0.205 3.011 9 
(Bahamas) F 18.0-20.0 19.05 0.687 0.209 3.607 11 

, 
Table 33 

/ 
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/ 
o 0 

45 -50 latitude band sample. Sexual dimorphism occurs in this 

sample Ibut ts much reduced. 
1 

The means of the males in the Bahama Islands samples (Table 33) 

are significantly different (~~0.05) whereas those of the females 

are not separable (~>0.05). Sexual dimorphism is present and 

stronger than in th~ mainl~d samples referred t~Group II. 

To summarize'l tarsus length displays size variation along a 

south-north gradient, the longest measurements occur~ng in the 
1 

northern parts of the range. A nuniber of populations can be iso·lated 

from adjacent populations on the basis of tarsus length alone. The 

insular populations have tarsal lengths that are different from 

those of the mainland populations. Sexual dimorphism o~curs 'for this 

character in aIl the samples examined and males have consistently 

longer tarsi than females. 

3. Taxonomy 

Since Oberholser's (1911) revision of the races of Picoides 

VilIO~US several new forma have been described and Peters (1948) 

liste~ 21 across the range. Such a situation clearly indicates the 

variat on recognized for a. long time in this species. The results ,of 

this s udy, as demonstrated previously, emphasize the extent and 

delimi the range of variation for various characters. It was found, 

to indiviaual variation, that geogra variation occurs 

mainly along gradients for color, patterns, 

1 ous body measureme~ts. Variation characters along 

geographical gradients was formally recognized in ~his species by 

1 \ 
( 
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Ridgway (1914: ~02-203) who pointed out the difficulty of delimi:ting 

the'range of the various subspecies that he had been studying and 

expressed "his inability to offer a satisfactory treatment of the 

subject, which can on1y be aone whe~ the necessary material can be 

brought together". Some 50 years later, although the material 

-
assembled 1s adequate for mo~t parts in the range the problem 

indicated by Ridgway still exists, at least for large ateas 1n the 

sp~cies range. 

Huxley (1939) used the term 'cline'.' which waB w1dely accepted 

thereafter, to descr1be graduaI variation in color, sizer and other 

parameters, along certain gradients. A~though the genetics and 

evolution of this type of variation is better understood now (Mayr 

1970; Dobzhansky 1970) only little progress has been made towards al 

better understanding of .~is type 'of varidtton and tts relation tQ 

"1 
environmental causes. Furthermore, clinal varia~i~~haS yet to be 

recognized in many of the more 'plastic' spec1es in which isolated 

populations have been described and recognized ever since. 

Once identifie~. c1ines remain a problem for the practicing 

taxonomiste Hagmeier (1958) and Jolicoeur (1959) have pointed out 

the difficulty of reconciling this problem to the current subspecie$ 
1 

concept. Baaed on the currently aceepted taxonomie definitions and 

criteria (Mayr 1969) variational overlap in various characters 

between different populations is acceptable in the contact areas. 

lt ia usually possible to determine' the presence (or absence) of 

character overlap (qualitative or quantitative) without too much 
r, 

difficulty with the present geographical isolates. On the other 

( 
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hand it is often difficult (sometimes impossible) to delimit the 

present range of former populations when past isolates are considered 

and the amount of \ variational overlap that 1 has taken place aince 
\ 

these populations have been in contact. In the case of narrow 

intergr'adation areas ·the ranges of individual populations can be 
1 

plotted but where inter gradation takes place over wide areas and 

becomes clinal many of the characters, if not aIl, used in analys~s 

may become taxonomically useless and add little to the comprehension 
1 

, 
of the problém. 

\ . 
The di~Sions recognized in the preceding parts of this study 

are based On\the color of the under parts (Figures 3, 4, and 9) and 

correspond c~osely to several of the subspecific units described by 
\ 

vattous' authors. The use of this important character,'in combination 

with the color and color pattern of the upper parts, the caudal 

~·pattern, the sides and flanks pattern and co10r, the facial pattern. 

and various body measurements permit a subspecific reevaluation of 

the taxa described for that species. Using the data obtained from 

the various analyses of variation it ~s now possible to provide a 

list of the subspecies which are considered to be acceptable in the 

light of the current taxonomie procedure (Mayr 1969). 

The synonymy has been treated thoroughly by Ridgway (1914) and 

rev1sed by Peters (1948). The latter's sequence 1s adopted here. 

Only the f,orms considered to be invalid and the names previously 
1 

used in Peters (1948) will be listed here as synonyme. The other 

oider synonyms are available in the works mentioned above, but 
~" ... 

e~pecially in Ridgway (1914). 

" 

• r 

/ 
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The range of the various subspecies and their areas of 
1 

intergradati~n have been p10tted on, Figure 18. The following have 

been recognized on the basis of the information provided in the 

previous parts, of this s tudy,: 

Pico ides villoBus septentrionalis (Nuttall) 
. 
DendrocopoB v1llosus septentrionalis (NuttaIl) 

, 

The lar~eBt and 'whitest' of aIl the populations examined, it 

occurs at the northwestern end of a long south-north cline. The 

"-for recognizing it as a separate taxon stems from the fact reason 

that a break in the size gradient ~ears just south of 500 latitude 

north and west of 750 longitude west. The purity of the white on 

various parts of the body and the amounts of white particularly in 

the dorsal pattern increase significantly in the seme érea. Even if 
o 

it intergrades extensive1y with villosus and monticola over broad 

areae, it can he separat1ed from those subspecies in the area 

designated on Figure 18. 
w 

1 

Picoides villo@us terraenovae (aatchelder) 

Dendrocopos villosus,terraenovae (Batchelder) 

This insular endemic population can easily be differentiated 

fram any of the adjacent mainland' populations on the basis of its 

dorsal color pattern which dlsplays a greatly reduced 8MOunt of 

white and the pr~sence of black bars on the white mid-dorsal' stripe. 

The outer rectrices often have black markings (spots or bars) on 1 '. 
'1 

the outer vane. The body measurements are'not different from those 
, '\ 

1 

. '. 
1 
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Figure 18. 

Distribution of the subspecies of Plcoides vi11osus. Shaded areas 
, 

indicate sectors of interg~datlon. 

1. sePte~triona1is 

2. terraenovae' 

3. vil10sus 

4. sudubonll 

5. piger 

6. maynardi 

7 • plcoideus 

8. harris1 

9. hy1oscopus 

10. orius 

JI. montico1a 

12. 1eucothorect1s 

14. ~ntermed~us 

~5. jardinii 

16. sanctorum 

17. extimus 
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of adjacént mainland populations. 

Pico ides villosus villosus (Linnaeus) 

Dendrocopos villosus villosus (Linnaeus) 
Q 

lt occupies a central area east of the Rocky Mountains to -the 

Atlantic coast between othe large and-, 'very' white septentrionalis 

and the small and 'darker' audubonii with which it intergrades',over 

vast areas. ç}t intergrades also with monticola in the footh~ltS and 

with leucothorecthis in the southwest. Although lts coloration and 

size are intermediatQ between those of septentrionalis and auduboni1 

the central core of the population presents homogeneous size a~d 
., . 

coloration characteristics. To the west the intergradation araas are 

narrow and present little difficulty. The main difficulty with this 

group is to define its range due to the broad zones of intergrapation 
\ 

but using a combination of cnaraèters, 

its range (Figure 18) and therefore to 

subspecies on the basis 

found in the core area. 

Pico ides villosus audubonii (Swains n) 

it has~en possible to 

tr~a it as a separa te 

define 
1 

the charactelts 

Dendrocopos vil10sus au ubonii (Swainson~-

This Bubspecies is t~e ~lelst I;ft the end of an extensive cline. 

lt cannot be readily separ~ from villosus but the individuals 

found south of the ares ~intergradation (Figure 18) can be 

identified as audu~onii on the basls_ of the darker col or of the under 

parts an~ sma11er measurements. Because the-specimens from that 

'. 

• 1 

\ 
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area have highly homoge~eou~ measurements and under parts color, .it 

seems advisable to recognize the current taxon and limit its ra~ge 

to the area shown oR~Figure 18. 

\ 
Picoides vi1losus ~ (G.M. Allen) 

Dendrocopos villosus ~ (G.M. Al~n) 

Similar in size to audubonii and maynardi this subspecies is 

endemic to Abaco and Grand Bahama Islands. Its upper parts are on 

the average darker than those of either subspecies. The ~hite of the 

under parts is tinged with a faint creamy wash. Black 'spots are 

regularly but not a1ways found on the inner vane of the outer . , 

rectrices. The blaek markings of the flanks and sides of breast are 

heavier than in audubo~i and maynardi. 

Picoides villosus maynardi (Ridgway) 

Dendrocopos vi110sus maynardi (Ridgway) 
.' 

Endemie to New Providence and Andros Islands it can be 

distinguished from ~ by the pure white under parts and the 

redueed black markings of the flank~ and sides of breast. No 

significant size différence was found between ft and ~ or 

audubonii. It resembles closely the latter •. 

r!COideS villosus picoideus (Qsgood) 

Dendrocopos villosus picoideus (Osgood) 

A well-defined endemic insular population (Queen Charlotte 

Islands) which is darker on the under parts than the adjacent 

t \»,_, 

tl 
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main1and populations. It has a barred mid-dorsal stripe and black 

markings (bars and spots) on the outer rectrices. The flanks and 

sides of bresst are heavily marked with black. The various body 

measurements are not significantly different from those of the 

a{ijacent mainland po,pulation9: 

Picoides villosus harris! (Audubon) 

Dendrocopos villosu's harris! (Audubon) 

DendrocQPos villosu9 sitkensis (Swar~h) 

Although the northern segment of this coastal population is 

significantly paler and has slightly larger body measurements than 

the central and coastal samples, variation in this group i9 clinal 

and the area of intergradation between it, septentrionalis and 

montiçola in the northern sector, takes place over a broad area. At 

the eastern periphery of tts range intergradation with montico1a 

and orius takes place in a narrow belt. Th~ northern segment has 

been previously described as a different taxon, sitkensis, on the 
" 

basis of tts 1ighter under parts (Swarth 1911) when compared with 

specimens ~rom Vancouver Island. In view of the fact that 

variation in this group Is clinal both in mensuraI and color 

characters l see no valid reason to retain sitkensis, which ls nothi~ 

more than an intergrade between septentriona11s and-mqnticola and' 

harrisi in the northern coastal area • 
. , 

l' .\ 
., 
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Picoides villosus hyloscopus (Cabanis and Heine) 

Dendrocopos villosus hyloscopus (Cabanis and Heine) 
>\ 

Dendrocopos villosus scrippsae (Huey) • 

The intergradation area between harrisi and hyloscopus i8 

narrow and characters such as color of under parts, color pattern of 

upper parts, and body measureJpents change 'abruptly in centr,al 

California. From Mendocino County southward to Baja California 

variation in aIl the ch~racters examined is clinal ~Figure 18). The 

population previously recognized as scrippsae la therefore treated 

as a synonym of hyloscopus from which it cannot be separated. 

Picoides villosus ~ (Oberholae~) 

Dendrocopos villo8ua orius (Oberholser) 

This subspecies has 'whitish drab' or 'creamy white' -under 
~ , 

parts. The white areaa of the dorsal areas are reduced in size 

and quantity, particularly on the wing coverts which of;~ have 
, ):',) 

more black than monticola. The body measurements are large. The 

range i9 confined for the most part to the mountainous reg tons and 

highlands of the Great Basin but extends north t~ southern central 

British Columbia (Figure 18). It intergrades with adjacent 

populations but the contact areas are narrow and limited. 

,Picoides villosua monticola (Anthony) . ' 
Dendrocopos villoaus monticola (Anthony) 

r A large b~rd "it~ pure white under pa~ ~d w:r.téh ... eh ~edueed 
white areaa on the dorsal regions. It haa lar~e body\measurements 

\ 
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which are acceptably homogeneous although variation in body size is 

clinal (Figure 18). It'lntergrades with harrisi over a broad are~ 

in the northweatern part of its range and wlth septentriona1is in 

the interior of the same area. To the south some intergradation 

takes place with leucothorectis but on a limited basis. 

Picoides vil10sus leucothorectis (Oberholser) 

) 
Dendrocopos villosus leucothorectis (Oberholser) 

This subspecies ls very similar to monticola but has appreciably 

less white on the dorsal regions and sign~ficantly smaller body 

measurements. lt intergrades with monticola in a restricted area. 

Intergradation with orius at the northwestern periphery of lts range 
'\ • 

is somewhat more extensive and a few individuals have a llght 

buffy suffusion on the under parts, otherwise they are typical 

(Figure 18). 

Picoides villosus icastus (Oberholser) 

Dendrocopos vi~losus icastus (Oberholser) 

The coloration of the under parts and color pattern of the upper 

parts are very slmllar toJ(hose of leucothorectis but the body 

measurements are considerably smaller. On that basls it ls ~ifferent 
"Î \ 

from the gdjacent populations. The sample has homogeneous body . 
measurements although these display a slight clinal variation'froml 

1 

south to north, the smallest individuals being recorded in 
/ 

Coahuila (Mexico) (Fig~re 18). 

1 • 

il 

J 
1 
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Picoides villosus lntermedlus (Nelson) 

Dendrocopos vll10sus intermedius (Nelson) ~ 
The body measurements of this subspecies 

smaller than those of icastus. The under parts color s appreciahly 

darker and the amount of white~f the dorsal region ls reduced. 

It'does not inter grade with any of the adjacent po pula as far 

as l could de termine it and seems to be restrictéd to states of 

Tamaulipas, San Luis Potos!, Hidalgo, Nue~o Leon, eas 

Guanajuato and Queretaro, extreme eastern 'Jalisco, a d northern 
i 

1 

Vera Cruz (Figure 18). 

Pico ides villosus jardinii 

Dendrocopos villosus -r~~~ 

\" 

... 
(Malherbe) 

This suhspecies has onder rage are 

appreciably darker than those 0 termedius. 

are slightly castus ana 

smaller than those of sanctdr inter grades slightly wit 
\ 

\ 

icastus in the northwestern pa ofi its range and with .::i=n.::t.::;e=r==::.. 

in Vera Cruz (Fig~e 18). subspecies\r~cognized 
1 

the two forma described by Ob rho1ser (1911): 

enissomenus and hylobatus wh he recognized as a r of 

the'study of the current mat lt displays a high d~gTee of 

variati~n in the color of the under parts and the,prob1em shou1d be 
)1 , , 

reexàmined wnen additional material becomes available. Variation in 
) , 

body measure~ents appears) to, b~ clinal/ (east to west) and the 

specimens from Guerrero ,hd Michoacan average slightly larger than 

i 

., 

'~ 
_
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~hose from western Vera Cruz and northern Oaxaca. The specimens 
.. 
from the states of Mexico and Morelos (Huitzi1ac) are ~ntermediate 

between the other ~o populations both in co1or of the under parts 
"1 

and in body size. It seems best to regroup these various populations 
, 

under one subspecies, at least until additional material can be 

examined. / 

,1 

Picoides villosus sanctorum (Nelson) 

Dendrocopos vi110sus sanctorum (Nelson) 

Dendrocopos villosus parvulus (Di~key and Van Rossem) 

Dendrocopos villosus fumeus (Oberholser) 

From southeastern Mexico (Chiapas) to central Nicat:agua~ a 

-slight cline was recorded but the various samples exami~ed are 

however very homogeneous and statistica1ly inseparabl~~rom each 

other on the basis of their body measurements. The El Salvador 

specimens have considerably sma11er tails, exposed culmens, and tarsi 

as pointed out by Dickey and Van Rossem (1929) who descr1bed the 

population as parvulus. Since the samp1e from El Salvador is too 

sma1l, it seems preferable not to recognize the taxon at least until 

more material can be studied to de termine the true afffnity of that 
, 

population (Figure 18). The coloration of this group is much darker 

than that of the population which occur north of 1t although a number 

of individuals have rather light under parts. This subspecies does 

not intergrade with adjacent ~ulations since it is apparently, 
\ 

completely isolated from jardinii in the area of the isthmus of 

Tehuantepec and from extimus from which it 1s separated by an 
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important h atus. The El Salvador specimens, along with those from 

the coasta1 Sierra Madre of Guatemala and southern Mexico (Chiapas) 

when 'availa should be examined as they may represent an isolated 

population small body measurements and possibly darker under 
, 1 

parts than ndtorum. Then the form parvulus may be reinatated if 

warranted. 

Picoides vil oaus extimus (Bangs) 
~6 

dro~~ oa villosus extimus (Bangs) 

This the smallest in general body size, except 

perhaps the 1 Salvador birds, and the darkest of the Middle American 
, 
l , 

populations. A1though some variation occurs in the color of the 

under parts d although the lighter individuals resemb1e sanctorum, 

this population is isolated (Figure 18) and does not intergrade with 

any other. Np significant difference between the indi:"'iduals from 

Costa Ricaland those of Panama wère recorded in either measurements, 

color of under parts, or dorsal color pattern. For these reasons 

~~, those samples are treated as belonging to the same population. 

B. VARIATldN AND TAXONOMY OF PICOIDES PUBESCENS 

1. VARIATION IN COLOR AND COLOR PATTERN 

1. Variation of under parts 
l , 

In Picoides,pubescens the color of the' under parts varies from 
1 

nearly pure white to sooty drab. Two main color divisions can be 

recognized on that basis: a) drab under parts (Division 1) and b) 

white under parts (Division II). 'Drab' a~ defined here is similar 

/ 

1 

/ 

/ 
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t,o the color referred to as "drab" by Smithe, (1975).' ~e geographic 

distribution of these color groups is shown on Figure 19. 

A. Division l 

This division comprises aIl the populations wfuere 'drab' appears 

in any amount On the under parts. 
~ or 

In those ~toups, 'drab' i8 dominant, 

but 'white' individuals may occasionally be present in those 

populations às weIl but are in minority. 

'Drab' varies however in its ~omponents (from nearly white to 

snooty drab) and the fo110wing values have been obtained on specimens 

by visua1 matching, using the Munsell,notation: 2.5 Y 3/2; 10 YR 

4/2; 2.5 Y 5/2; 10 YR 7/2; 7.5 GY 5/2; 7.5 YR 4/3;, 5.6 YR 4/5. 

op 
lt proved to be practica1 to divide the large sample into smaller 

natural geographical units for analysis where a break was found in ~. , . 

their dis:ribution. TheBe are shown on Fi~re 20. Because no sexual 

dimorphism in the color of the under parts ou1d be detected aIl the 

specimens were examined in the same manner ir espective of their sex. 
\ 

Immature, badly worn, and soiled individuals were removed from the 

samples. In this large sample three distinct groups were recognized 
1 

(Figure 19) as each one was found to occupy a distinct area based on 1 

the geograph~c distribution of the specimens examined. .1 have 

identified four color classes and their quantitative distribution is 

shown in Table 34,for each of the three main sub-divisions. 

a) Sub-divislon 1 

Only 23 specimens were avatlable and referr~d to this sub-division 

. ':i--:: .. ~-:--~---"'~~,(II!"'il!'.,g.:III! .• I.'.d." ••• • •••• ________ ....... . 
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Figure ,19. 

Distribution ofofour main groups of specimens of P1c01des pubescens 

1 
ba~ed on c010r of ~der parts: A) intermediate 'drab' to whitish; 

B) 'drab' to 'sooty drab' group; p) 'light dTàb' group. The dotted 

1ines represent the 1imit ~f tqe 
i , . , 
range occupied by the groups with 

" 
the highest frequencies of dark ind1v1dua1s, from south to north; 

and white group (light shading). The dotted line displays the 

approxima te extent of penetration of 'drab' under parts individuals. 

\ 

\ 
\ 

1· 
'r 
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\ 
Figure 20. 

Distribution of specimens of Picoides pubescens based on dorsal 

calor pattern. Areas of intermediate cond~tions are darkened. The 

stippled area represents the darkest dorsal color classes and the 
.> 

dotted line, the region where the darkest color clas~ ia replaced in 

the central region by the next. lighter class. 
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(Table 34). 'Pale drab' is dominant in this sample, whereas only 
'r 

two paler birds, 'whitish drab', were recorded from the Kenai 

Peninsula, Alaska. Th~ specimens from Homer and Seward (Alaska) 

.) 

are among the darkest in the sample ('~rayish drab') and the 'pale 

1 

drab' individua19 originate from Kodiak Island and adjacent coasta1 

localit~es, and from Graham Island (Queen Charlotte Islands) where 

the species i9 not known to occur regularly. On ~he coastal mainland, 

the species has not been recorded opposite the Queen Charlotte 

Islands (Figure 19) and north of Kingcome Inlet (British Columbia). 

The under parts of the specimens/from this area are intermediate in 

color between that of the current sample and those of Sub-division II. 
'/f, 

Additional collecting ls thetrfOre necessary to establish the 

relationships in this area. General variation in the under parts 
, 

color on the coastal belt, from northern British Columbia to the 

western Alaska (Figure 19, a) thus takes place along a gradient from 

south to northwest (dark to pale). 
IQ. , 

\ b) Sub-division II f 

~ ~~ range of the individua~eferred to this Bub-division is 

Sh~ o~ Figure 19 (b). The darkest individuals ('sooty drab') come .. , 
from Vancouver Island and adjacent coastal areas in Canada a~d the 

United States (Table 34). Paleness increases inland where the 

present population comes into contact with the adjacent populations 

• • 
with white uhder parts. The under part$ become progressively paler 

,/ ' 
ta ~he'north and-to the south but,'sooty dràb' iodividuals have 

, ~.. , 

been recorded in~ashington, Oregon, and northern California. On 
• 1 ,---

• <J 

;; . . - . 
~ /f.'~':"':. ..~(; ... : 

~ 
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'" 
'Whitish 'Pale 'Grayish 'Sooty N 

.1 drab' drab' drab' drab' 
... 

Sub-division l 8.7 (2) 69.6 (16) 21.7 (5) 0 23 

Sub-division II 7.2 (12) 42 .. 2 (70) 37.9 (63) 12.6 (21) 166 

Sub-division III 45.7" (107) 31.9 (74) 22.4 (52) 0 232 

Percentage distribution of co1or classes in Division l in Picoides 

, pubescens. The number of specimens appears in parentheses. 

Table 34 
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the other hand 'grayish drab' birds have been found from Vancouver 

Island aJd adjacent areas south to Marin Courity (California). The 

" 'pale drab' ~ndividuals occur mainly on the mainland north of \ 
! 

Vancouver Island and inland. They are dominant in California south 
. , 

of San Francisco where they form a highly homogeneous population. 

In spite of'the fact that 4 color classes have been recognized in 

this sample, it is characterized by a high degree of homogeneity whèn 

it is broken into smaller units, the darker individuals occuring 

mainly in a core on Vancouver Island and around the adjacent ma1nland. 

'Pale drab' individuals become dominant n~ar Nicasio and San Geronimo 

in Marin Cq,unty, California. In,Mendocino County (Sherwood) most of 

the individuals have 'grayish drab' under parts. The 'whitish drab' 

or,paiest individuals of the sample were recorded at inl~d stations 

such as Okanagan' (B.C.) and localities to the south like Haywards, 

Boulder Cre~, Crafton, B~ay, and Alameda (California). Althoùgh it 

cannot be demonstrated very ciearlY 'lightness' in the under parts 

coloration increases mainly in two directions, the Vancouver Island 
u 

region being in the" core of darkest under parts: a) to the north, 

along the coast where it reach~s the level of Sub-division 1; b) to 

the south along the coast to centril California. lt is more difficult 

to define the area where the paler ('pale drab') individuals become 

dominant in this sample. This apparently,takes place SQuth of San 

Francisco and the specimens examined from the southern part of 

coastal California are readily separable from the rest of the-
(> l , \' 

individuals from northern coastaî Ca1iforn1a on the basis of their 

light under parts. ~dse bird~ disPlaJ littie individual variation 

and the sample is 'femarkably homogeneous. , , 

t:id. sti 

\ 



20i 

c) Sub-division III 

This sub~division occupies a proad geographical range (Figure 

" t 
19) and three'color classes have been recognized for the under parts 

.. 
(Table 34). The darkest color class is absent from this sample. It 

is restricted mainly to the southern area whereas the 'pale drab' 

group is intermediate in its coloration and geographical position 

between the othet two groups recorded to the north and to the south 

(Figure 20). 

The specimens from coastal North and South Carolina, Georgia, 
d 

Alabama, southern Mississippi and Louisiana, southeastern Tèxas, and 
1 • 

F1orida, were referred for the most pa~ t~ the 'gtayish drab' color 
1 

class (987.). Twq specimens only, one from the southern coast of , ... 

Georgia and the other from coastal Texas, were refer~d to the 'pale 
. \ 

drab' group. The samp'le displays,a high degree of homogeneity and 

occurs within boundaries which are sharply defined. 

The sample, froIll, northern North Carolina, the southern half of 

Virginia, Tenness'ee (eastern and western), Kentucky, most of 

Arkansas~ and central Texas can be described as ,~pale drab'. It is 

,homogeneous but to a lesser degree and lighter birds, 'whitish drab', 

were recorded in northern Tèxas, Kentucky, and northern Arkansas. 
\ 

lIt is difficult to deli~it with accuracy 
\ 

, 
the boundaries of this group 

in view of the small humber of specimens avallable in comparison with 
~' , 

-------- \ the vastness of the area where this co~lase:is dominant. 

------------'Wh~tiSh dr~ occur in the northern par~ of the 

1. , 

area of Division l (Figure 19, c) but the s~ple does not disp1ay the 

1 
homogeneity observed in the other two groups and the presence of pure 

, 

_______ - - ·-i->-;r,:".~-:;":-:-"--~--",~(~_IJ!I.·~·~,·t~~"I,!I,.I!!I,,IIIf!!IJ-"'-",,,:;II!I.-______________ _ 



/ 

1 

1 

202 

Ir --- _.--_ .. ~ 
- ~ 

white individuals is quite evident along the boundary between 

Division l and Division II. The Anticosti trl~nd and Newfoundland 

samplep have a high homogeneity in this ch4racter (whitish drab). 
, 

Elsewhere the ratio of 'whitish drab' to white individuals is almost 

3 to 1. Because of the dominance of this color class, the 

boundary line was drawn approximately where this proportion i5 

maintai~ed. North of it, in the sector where the proportion shifts 

in favor of white individuals, 'drab' birds are neverthelesB 

recorded at considerable distance into the area defined as Division 

II (Figure 19, white, area below dotted line). 
\ 

In summary, variation in this sub-division takes place from 

south (dark) to north (light) along a geographical gradient., 
1 

Homogeneous coloration on the under ~arts can be defined in two 
\ 

sectora and the rest of the area occupied by this sub-division is 

intermediate between 'white' and 'qrab' birds. 

B. Division II 

This division oecupies a vast area in central North America 

(Figure 19) and comprises specimens with white under parts. WQite 

ia generally 'pure white' north of the dotted line (Figure 19) and 

Is 'less pure' south of it where the under parts are often washed 

medially vith a faint grayish or buffy suffusion. Along the 

southern edge of the ares occupied bY this troup s number of 

individuals with 'buff' on the under pàrts have'been recorded but 

their p~~sentage app~ars to decrease sharply ~orthward. The 

'whitest' individuals (quality and amount of'white) have been found 
\ 



.' , 

1 • 

• 'II dl Il 1 LlII& 

203 ! 

i~ the nort~w.stern seetor (interior Al~Ska. northesster. British 

Co~umbia, No\thwest Territories, and Yukon). 
\ 

/ 

In summary, the specimens examined originating n6rth of the 

dotted,fine-of Figure 19 have 'purer' white under parts when compared 

to those from areas sout~of that line. The change in the quality 

of the white appears to be graduaI with a maximum in qua1ity and 

quantity in the northwestern part of the range although it takes 

place in a relatively narrow band along that line. This situation 

therefore imp1ies that variation in this character takes places 

along a geographical gradient, from east to northwest. 

2. Variation of upper parts 

The upper parts of Picoides pubescens vary both in color and 

color pattern. The color of the light areas of the dorsal regions 

i6 in generai white, except in the coas~al region of the West ~oast 

where it often takes a color resembling t?at of the under parts but 
j • 
which is somewhat paler. In'British Columbia (Figure 19,'b) 67 per 

cent of the individuals with 'drab' under parts have 'drab' in 
, 

various amounts and intensity in the light are~s of the dorsal 

region. AIl the northern coasta! Sritish Columbia and coasta! 

Alaska specimens have white tn the light are as of the upper parts. 

Elsewhere across the range, the !ight areas of the dorsal regions, 

including those of the upper surface of the wings, are white. 

The extent of the light areas, whether they are 'drab' or 

'white', i8 highly variable aeross the range, partieularly with 
l ,\ .. 

regards ta the rows of whi'te dots of the upper ring coverts. This 

, 
,1 

.0 

\ 
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character cannot be quantified singly. It was therefore f more 

practical to evaluate the amount of white in ons by 

using five different classes as a referenee. basedJon the 

1 

white on the upper wing eoverts, on the primaries, and 'of the ~id-

dorsal stripe and by 'seoring' in this manner each specimen. Thus 

the white are<;is 

pattern but the 

of the wings 

Vlr:lation is 

(coverts and primaries) vary much in 

not related t? the sex or geographical 

'origin of the birds. In immature birds in the first plumage cycle 
, l ' ' 
(after postjuvenal molt) the white tends to' be less pure and. 

variou~ly marked 4ith blotehes, vermiculations, and fuzziness at th~ 
ed~es. \ 

1 

Individual variation occurs in this character also, primarily in 
i . 

the shape of the light areas of the wing but no consistent pattern 
1 

was observed. / 

Th. data obtained by aaaigning n.arly 1,000 birds fb th. five 

coloration pattern classes recognized appe~~ in Table 3J. Class 1 

represents the specimens Wit1h the largest fDunt of white wher ... 

Ciass '5 has the ,least. Classes land 2 are dominant in most of the 

samples but the former is absent from the Washington lnd Oregon, 

and California samples'. Classes 3, 4, and 5 oecur on1y in British 

Columb~a, ~lberta, Washington, Oregon, California, Nevada, Utah, 

Arizona, Idaho, Wyoming, Colorado, Montana, and New Mexico. A single 

individual from northwestern Texas was referre~ t~ Class 5. The 
- \ 1: 

range of Classes 4 and 5 is det~iled on Figure 21, as weIl as that of 

Class 3 which wa 

come in contact 

.. ' , ' 

! 

, \.;~;;" ~_ '1< 

recognized mainly in areas w~ere Classes 4 and 5 

ith Classes 1 or 2. The oècur~nèel~f Class 1 ls 

" 
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Table 35. 

Percentage distribution of dorsal pattern classes for various ~ 

geographical areas in the range of Picoides pubescens. The number 

of ind1viduals ass1gned to each class appears in brackets. 
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DORSAL COLOR PATTERN IN PICO IDES PUBESCENS 

/ 

, ' 
Region 

Coastal Alaska 
'Interior Alaska -----.. 
Northwest Terri tories 
British Columbià 
Washington, Oregon 
California 
Alberta, Saskatchewan, Manitoba 

-Nevada, Utah, Arizona, Idaho 
Wyoming, Colorado, Montana, 

New Mexico 
N. Dakota, S. Dakota, 
Nebraska, Kansas 

Oklahoma, Texas 
Minnesota, Wisconsin, Iowa, 

+l11nois 
Ontario 
Michigan,-Indiana, Ohio 
Kentucky, Arkansas, Missouri, 
Tennessee 

Louisiana, Mississippi, Alabama
Quebec 
NewfoundIand \ 
New Brunswick, Nova Sc~tia, 

Prince-Edward Island. 
Maine, Vermont, New Hampshire 
Pennsylvania. Massachussetts, _ 
Connecticut, New York; New 
Jersey, Rhode Island 

W. Virginia, V1rgini~, 
Maryland, D.C. 

S. Caro1ina, N. Carol:ina, 
Georgia 

Florida " 

Class l 

82.6 
80.8 
72.7 
3.4 

(19) 
(8)
(8) 
() -

Class 2 

17.4 (4) 
20.0 (2) 
27.3 (3) 
13.5 (12)' 

36.8 
3.6 

7.6 (6) 
t 21.1 (28) 

(7) 14«. lO"'·5·~(2) 
(1) 21.4 (6) 

20. S- (11) 

87.5 (42) 
64.7 (11) 

88.0 (22) 
71. 7 (43) 
68.8 (11) 

82.1 (32) 
;90.0 (18) 
88.9 (24) 
95.7 (44) 

91. 7.(22) 
91. 7 (11) 

92.5 (62) 

92.7 (51) 

96.4 (53) 
97.4 (38) 

28.3 (15) 

12.5 (6) 
29.4 (5) . 

12.0 (3) 
28.3 (i]) 
31.2 (5) 

17.9 (7) 
10.0 (2) 
11.1 (3) 

4.3 (2) 

8.3 (2) 
8.3 (1) 

7.5 (5) 

7.3 (4) 

3.6 (2) -
2.6 (1) 

Table 35 

Class 3 

",38.2 (34) 
24.1 (19) 
42.9 (57) 

3.6 (1) 

18.9 (l0) 

Class 4 

34.8 (31) 
46.8 on 
21.8.(29) 
21. 7 (4) 
57.1 (16) 

18.9 (10) 

/ 

~ 

Class 5 

10.1 (9) 
21. 5 (17) 
14.3 (19) 
31.5 (6} 
14.3 (4) 

13.2 (7) 

5.9 (1) 

.. 
1 

N 

23 
- 10 

11 
89 
79 

133 
19 
28 

53 

48 
17 

25 
60 
16 

39 
20 
27 
46 

- 24 
12 

67 

55 

55 
39 

N 
o 
0' 

," ~ 
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highly consistent across the range, whereas Class 2 ia less frequent 

in the southern part. 

To summarize, birds with reduced light markings and areas ~n 

the dorsal regions occur in a well-defined'sector in the species 

range. An intermediate group has been recorded between it and the 

area occupied by the birds with the greateat amount of white on the 
1 

dorsum. 

3. Variation of caudal pattern 

The central rectrices (No. 1) are normally totally blac~ whereas 

the next pair (No. 2) has a varying amount of white at the tip of. the 

outer vane which often extends onto the inner,vane. The white portion 

is similarly located on the third rectrix but occupies a muCh greater 

area at the basal thiid~f the feather: The amount of white (or 

'buff') in the se feathers does not vary geographically as far as l 

could determine it. Rectrices 4 a~ 5 are seldom completely white, 

this situation having been recorded only 6 times upon the examination 

of 1.233 specimens. These feathers are normally mafked with dots, ' 

-spots, or bars. ~hich are black and highly variable with regard to 

their size and quantity. It i8 possible to recognize three basic 

patterns based on the amount of black and thè shape of the markiùgs --
present on the outer two pairs of rectrices (Nos. 4 and 5). They 

are depicted pn Figure 21 and each represent an average for the pattern 

class it il1ustrates. 

"
'Badly worn' specimens" those missing the outer pair of rectrices, 

and imma'ture8 were eliminated frt/m the compilation. Upon, visuaI 
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Figure 21. 

Three rectrix patterns identified in analysis of variation of caudal 
\ 

pattern in Picoides pubescens. Each represent 'âÏl average amount of 

blaek in eacn cl~ss. 
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Table 36. 

\. 
Percentage distribution of rectrix patterns in various regions in 

the range of Picoides Rubescens. Number of individua1s appears in 

brackets. 
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. 
RECTRIX PATTERNS IN PICOIDES PUBESCENS 

, , . 

u 

1 

Region 1 

Coastal Alaska 69.6 (16~ 
Interior Alaska 9.1 (1) 
Northwest Territories 
British Columbia 60.8 (59) 

1 53.4 '(31) Washington, Oregon 
California 66.0 (68) 
Alberta, Saskatchewan, 

Manitoba 17.4 (4) 
Wyoming, Colorado, 
Montana, New Mexico 3.8 (2) 

Nevada, Utah, Arizona, 
Idaho 25.0 (4) 

N. Dakota, S. Dakota, 
Nebraska, Kansas 25.6 (11) 

Oklahoma, Texas 5.9 (1) 
Minnesota, Wisconsin, 

Iowa, Illinois 
Ontario 35.2 (t9) 
Michigan, Indiana, Ohio 46.2 ( ) 
Kentucky,. Arkansas, 
Missouri, Tennessee , 10.3 (4) 

Louisiana, Mississippi, 
Alabama 66.7 (6) 

Quebec .\/ 1~.3 (5) 
Newfoundland 19.6 (9) 
New Brunswick, Nova Scotia, 
Prince-Edward Island 13.6 (3) 

Maine, Vermont, New 
Hampshire, Pennsylvania, 
Massachussetts, 
Connecticut, New York, 
New Je'rsey, Rhode Island 11.1 (8) 

W. Virginia, Virginia, 
. Maryland, D.C. 12.7 (7) 
S. Carolina, N. Carolina. 
Georgia 30.8 (12) 

Florida 7.7 (3) 

Table 36 

1 

2 <' 
3 

) 
N 

17.4 (4) 13.0 (3) 23 
9.1 (1) 81.8 (9) 11 

27.3 (3) 72.7 (8) 11 
15.5 (15) 23.7 (23) 97 
37.9 (22) 8.6 (5) 58 
31.1 (32) 2.9 (3) 103 

17.4 (4) 65.2 (15) 23 

9.6 (5) 86.5 (45) 52 

62.5 (10) 12.5 (2) 16 

58.1 
; 

(25) 16.3 (7) 43 
88.2 (15) 5.9 (1) 17 

96.0 (24) 4.0 (1) 25 
59.3 (32) 5.6 (3) 54 
53.8 (7) 13 

84.6 (33) 5.1 (2) 39 
, 
11.1 (1) 22.2 (2) 9 
85.7 (30) 35 
80.4 (37) 46 

86.4 (19) ~22 

86.1 (62) 2.8 (2) 1 72 

83.6 (46) 3.6 (2) 55 

56.-4 (22) 12.8 (5) 39 
89.7 (35) 2.6 (1) 39 

'\ 

, 

/ 
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examination, each specimen was referred to a pattern class. 
- ... Th~ 

1 
data tbus obtained app'ear on Table 36 and represent a total of 902 

specimens. 

Pattern 1 with tae largest quantity of black accounts for 30.9 

per cent of the sample, compared to Pattern 2 which comprises 53.7 

per cent and Pattern 3 with 15.4 per cent of the specimens. 

How variation in this character takes place ia not very clear 

due to the overlap of the pattern classes recorded in the majority of 

the samples. The highest proportion of Pattern 1 occurs in the 

coastal samples of the western sector of the range. Small samples, -.... 
1 

such as that from Alpbama, must be disregarded. Pattern 3 is dominant 

in the samples from Interior Alaska, the Nor~hwest Territories, the 

northern ha~f ofl the Prairie Provinces, and the Cordillera region. 

Although not dominant in the British Columbia sampie (23.7%), taken 
r 

as a whole, it ,eaches a higher percentage in the interior of the 

Province. Elsewhere, it has been recorded in small proportions in 

most of the samples. Pattern 2, intermediate between the other 

rectrix types,.was found in aIl th~ samples and is dominant over a 

wide area of thé range, primarily east of the Rocky Mountains and 
1 

south of 550 latitude north. By plotting the distribution of 

spetimens assigned to the various patterns, it was possible to 

outiine thiee major areas where"-each type ls dominant 1. These areas 

are de~~iled on Figure 22 and represent on1y an approximation of the 
/ 

range of these rectri~ patterns. 
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Figure 22. 

Grouped specimens of Pico ides pubescens for analysis of mensuraI 

characters based on a combination of color characters and color 

patterns discussed in previous parts. 
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V~riation of under tail coverts 

The un4et;' tail converts are usually marked with black Wotches, 
l' ~ 

spots, dots or stripes. These markings are usually located near the 

" end of the feathers, nearly as often on or near the rachis as oq 'the , 
vanes. They are bolder in innna~re birda but not usually more 

numero~s than in the adults. Birds with plain under tail coverta , 

a~e rare, at l~ast 'in the freS! plumage but the proportion increases 

somewhat in birds taken at a laterltime in the plumage cycle as the 

dark terminal markinga ten~ to wear off, p'articularly prior to the 

followiflg molt, which gives the impression that~hese feathers are 
l 

plain. No sexual dimorphism could be recorded for this character . , 

and geographic variation was not identified. lt appear~ that the 

presence or absence of these markings ia purely a matter of individual 

variation as it occurs at Fandom in aIl the populations examined. 

5. Variation of sides and'flanks 

~he sides an~ fla~~s are' usually plain in adult bir~s but in 

'" 1 fresh plumage, just after a molt, the t1pa of many feathers in these 

regions often bears small terminal black marks. These markings 

which wear off later in the plumage cycle are usually heavier in the 
1 

juvenal plumage and' often ~xtend medially. They disappear by 

abrasion and are replaced during the post-juvenal molt by plain 
1 

feathers. No sexual,dimorphism or geographic variat10n were noted 

in ~his character. 

'" 

1 
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Variation of facial pattern 

/ 

- " 

Variation in this character is·limited to the white malar area 

w~ich 'sometimes becomes 'buffy' particularly in those individuals of 

the West Coast with heavily saturated under parts. "Buffy" coloration 

c. 
1n the white malar area was recorded in less .than 15 per cent of the . , 
'buffy' individuals examined. Otherwise the malar area i8 pure white. 

The nasal tufts are highly variable in color but are,basically 

white across the range. However, they are often colored (yellow 

deep reddish). This coloration i8 due to' 'stains acquired. in the 

proceS8 of digging into the substrate for food. Otherwise the 

~only variation observed in the nasal bristles is in theirolength. 

Af'ter a malt they are long but abrasion considerably reduces their \' 
, 

size until the next molto No geog~aPric variation was recorded in 

size or color of this character. 

The w1dth of the black facial markings 1s variable but this 

insignificant effect is due to individual/variation and ia 
, / 

unrelated to geographic variation. 

" 
,7. Varia'tion of nuchal crest and ct:'own 

• 1 

o Adult males have a bright red nuchal b~nd which is always 

continuous. lt varies from Geranium ta Scar1et (Smithe 1975), and 

less often to Flame Scarlet •. The width and length of this band are 

vàriable \also but l could not establish that it varies geographically. 

• 1 therefore cons18er this the result of individual·variation. 

In adult femal~s the red nuèhal band is'absent and sometimes 

~eplaced by white which varies from a touch to a well-defined band, 

, 
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usu~;L1y divided medially by'a black area but nOr/variation pattern 
, 

other than individual variation could be estab1iBhe~ here either. 

Immature males do not have a red nuchal band but the feathers 

of the crown and forehead are tipped with red which varies much in 

hue and chroma. A number of feathers, in this area are tipped with 

white. AlI those feathers are'replaced during the post-juvena1 molt 

by completely black feathers. This character does not vary 

geographi~ally, at least in the material that l have examined. 
\ 

Immature f~ales resemble Juvenal males but lack,the red which ia 
\ 

replaced in the crown and forehead regions by whi'te at the tip of 
• \. 1 

feathers. The size of the white tips ls highly variable individually. 

Those feathers are replaced 81so during the post-Juvenal malt by 

typical adult black feathers.', This type of variation ia not geographic. 

II. VARIATION IN SIZE 

me specimens were examined for size variation in the following 
1 

characters: body weight, chard of wing, length of tail, exposed 

culmen length, and 'tarsus length. The smallest body measurements 
1 

were recorded in the southeast whereas the largest occur in the 

northwestern Bector of the range and in the Cordillera region. Rach 

character has been treated separately and ,the reBults appear in the 

following sectiQns. 

A. Variation in body weight 1 
Only 38 body weight data were avai)able to me from th'e sample 

'examined. The majorit}" come from the n~rthea8tern part of the 
~ 1 

1 • 
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species range (Quebec and Ontario). Each sex'was, treated separately 

and the fOllowing data were recorded: 

Range Mean SE N 

Males 24.2-31. 2 g 28.11 0.403 , 20 
Females 24.6-30.0 g 27.64 0.399 18 

The means were compared (Student !.-test) and did not prove to 

,be significantly different (t=0.813; R,>O.05). lt appears therefore 

that ~exwi1 dimor'hism does not o/ur in thisl characier. lt would 

have been very desirable to hav~weight data in sufficient, n~ber 

from aIl parts of the rartge in order to see if this characte~ varies 

geographically to the same extent as the other body measurements. and 

to aseertain that the lack of sexual dimorphiism in body weight ils 

.," generai aeross the range and not restricted to the sample examined 

'" here. • .- -

Il 

B. General variation in other body charaeters 

The ot~ body characters (chord of wing. length of tail, length 

of exposed culmen, and tarsus length) aIl display geographic variation. 

Those charaeters vary mainly along geographic gradients from south to 

o north. 

The samples were firat grouped ort the basis of their ùnder parts 11 

color and the following main group~ have been reeognized (see section 

on under parts variation): a) the Pacifie Coast group with dark 
~ 

'buffy' under parts and b) the light 'buffy' or white under parts in 

the ,pema ln ing part of the range. The second group was further divided 

into ~o sub~samples on the basis of the dorsal eolor pattern of the 

'", 
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specimens, as pointed out earlier. The Cordillera sub~sample can in 

this ~anner be segrated from the rest qf the large sample (Figures 
~ 

20 and 22). The mensuraa characters sel~cted were then examined for 

size variation on the basis of those groupings. 

1. Variation in wing length 

The data on wing length measürements are presented in Tables 

37, 38, and 39 and comprise a sample of 1,059 specimens from aIl 

parts of the range. 

The sample ~rom western coastal North America (from southern 

Alas~a to southe~n California) can be separated int~ two sub-samples 

on the basis of the darkness of ,the under parts: a) darker under 

parts: from British Columbia and southern coastal Alaska to central 
.' 

California; ,b) lighter under parts: from interior Washington and 

Oregon, interior Ca1ifornia, and southern California (Table 37). ,The 

Marin èounty (California) specimens have under parts intermediate in 

coloration between those of these two groups, and for that reason , 

were separated into a different sub-sample. Wing 1ength increas~s 

, " 
slight1y from south ta north in the Pacifie Coast sample (Table 37) 

in both sexes (males: r::O.699, dL.S, f>0.05; females; r:O.657, , -
, 

df.=5, !> 0.05) and the correlation between latitude and wing length 

increase ts not signifieant. 

~he means of aIl the 8ub-samp1es, including those of caastal 
1 .JI 

Alaska, were compared.fo~ each sex, from north ta south, and the 

differenee'be~~een'each pair cif means did not prove to be 

stat1stically different (~<O.05) except for tbe females of coasta1 

.. 
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r 
CHORD OF WING MEASUREMENTS (in ~) IN PICOIDES PUBESCENS 

1 Region Sex Range Mean SD~ SÉ CV N 
1 

.! 

Coasta1 li 91. 0- 99.0 95.62 2.844 0.7.89 2.975 13 
Alaska F 89.0-100.0 96.10 3.178 1.005 3.307. la 

British M 92.0-100. a ~6. 38', 2.214 0.418 2.297 28 
Columbia F 93.0- 98.0 96.00 1.651 0.477 1.720 12 

Coasta1 M 92. 0-101. 0 96.31 '2.810 0.779 2.918 '14 
Washington F 93.0-101.0 ' 96.64 2.274 "e,'8 2.353 14 

9~~0 --, 
Coastal M 95.76 1.437 0.349 1.501 17 
Oregon ~ F 93.0-100.0 97.78 2.489 0.830 2.545 9 

Coasta1 M 90.0-100.0 94.09 3.448 1.040, 3.665 11 
northern F 91.0-100.0 95· f 7 2.915 0.753 3.059 14 
Californ1a 

,Pooled M 90.0-102.0 95.38 4.345 0.476 4.555 83 .,. 
northern F 91.0-101.0 96.20 2.584 0.336 2.685 59 
samples 

! 

Marin M 90.0- 95.0 9~.85 1·631 0.365 1. 757 20 
County F 93.0- 97 .. 0 94.'07 ' 1.385 0.370 1.472 14 
(Ca1iforn1a) 

~" .? 

Interior 1 M 93.0-102.0 97.69 2.701 0.675 2.765 16 
Washington F 96.0-101.0 98.00 2.449 0.775 2.499 la 
and Oregon "1 

r 

Interior M 89.0-100.0 92.80 3.167 0.818 3.412 15 
Ca1ifornia F 89.0- 99.0 94.40 3.291 0.850 3.~86 15 

Southern M ,88.0- 95.0 91.14 1.922 0.357 2.],09 29 
California F ' 90.0- 96.0 93.17 2.125 0.613 2.281 12 

Poo1ed M 88.0-102.0 93.07 3.615 0.487 3.884 60 
southetn F· 89.0-10l.0 94.85 3.403 0.584 . 3.588 37 
and 
interior 
samples , 

... 1 
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~ 
) 

northern California <tompared to those of coaetal Or-egon. The 

difference betweeo the means of the interior Washington and Oregon , . 
is highly significant for both s~es when compared to those of 

interior and southern California. Th~means of the latter samp1e 
• 

are comparable to those of coastal Oregon (P > O. 05). The Marin 
Iv 

County (California) samples are not significantly different (f> 0.05) 

from those of interior or southern California but are significantly 

different (f< 0.05) from the pooled northern samp1es. AlI those 

samples display an ac~ptab1e degree of homogéneity as indicated by 

their low coefficient of vàriatio~.- The northern samples (pooled) 

have mean& that are statistically different V~3.4l for males; ~=2.23 

for females; P~O.05) from the southern and interior (pooled) sampJes 

• (Table 37). 

Cl Sexual dimorphism occurs in the two pooled samples and is reversed, 
. 

the females having a longer wing than the' males but the difference is 

significant (P<O.OS); .!_2.3l) in the southern sample on1y. 

The S4mple from the Cordill~ra region and southwest interior 

disp1ays a reduction in the amount of white-in the dorsal region. It 

has been broken into 4 smaller sub-samples. (Table 38) which are aIl 
':""""~.c-

';J ,;;..t 
aeceptably homogeneous. The individual 8ub-samples exhibit an 

inlo!rease in size trom north to south, contrary to what has be -
'l 

6 

observed in the other samples, but the correlation between ing 

length and latitude i8 not statistical1y sigoificant (P O. OS). The 

dirference between the means is statbtically sigoiE/cant (~< o. 05) 

for males in the Washington, Oregon, etc.: and the Nevada,' Utah, and 
~ i 

Colo~ado aampies (Table 38). In females, the British Col~bia and 

" 
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CHORD OF WING MEASUREMENTS (in mm) IN PICOIDES PUBESCENS 

Reglon Sex Range Mean sn SE cv N 

British M 4 95.0-103.0 97.93 2.400 0.641 2.450 14 
Columbia, F 95.0-101. Q 97.60 1.796 0.401 1.840 

, 
20 

Alberta 

JE M 94.0-103.0 98.83 2.205 0.348 2.231 40 
Washington, F 93.0-104.0 99.29 2.180 0.419 2.195 27 

, E. Oregon, 
Idaho, 

- Montana, W. 
. Wyoming 

( E. Nevada, M . 98.0-103.0 ..... 100.88 1.884 0.666 1.867 8 
Utah, W. F 101.0':103,'0 101. 75 lp 

Colorado 

Arizona, M 98.0-105.0 100.25 2.050 0.591 2.044 12 -..... New Mexico 1 F 93.0-100.0 97.~0 5 
and NW !J " 

T~xas 

Poo1ed . M 94 . 0-105~. 0 99.11 2.338 0.271 2.359 74 
samp1es F 93.0-104.0 98.70 11'367. 0.316 2.398 56 

~ 

" ' i -
u 

7 -JI 

, . Table 38 
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Alberta sample has a statistically difterent mean (!c(O.05) when 

compared to that of Washington, Idaho, etc. no aignif~cant 

~ 
âlfference between means was observed in the other cases. Sexual 

dimorphism was recorded in aIl the samples but could not ~e tested 
, 

statistically in aIl of them due to inadequa~e sample size. Females 

display a longer w1ng in two of the sub-samples but the difference 

between the two means are not significant (!> 0.05). In the other 1 

cases males have similar ~ing lengths. A similar situation occur~ if 
the pooled sub-samples (Table 38) where the males have longer ,wings'I 

but the differencf'! is statistically non-significant (P> 0.05) .. The! 
\ 1 

means of the Cordillera and southwest. intériar sample, when c~mparé.r ,,< 

ta those of the Pacific Coast samples (Table 37) is significantly 

different for both sexes. (~< e. 05). Furthermore, (Table 38) 

signlficant différences (P<. O. 05) were found a1so b'etween the 
, . - / 

means of males and fema1es and thoae of aIl the samples with whic 

1\ ' 

1 • 1 
In the last large sample, detailed in Table 39, w1ng 1ength 

tts range ls adjacent. 

,/. #. '0 

increases marked~Jor both sexes from south to north and the 

correlation with latitude la highly significant (! <O.OOlt df .=1 
.1 

.!._0.930 for males and 0.931 for females; df.=12; !<O.OO1~, usill; 
1 

the mean of each sub-sample agairrst its average 

other hand, sub-samples tests were tao small to 

latitUde'l 

detect i1crea.se in 

size from east to west. ,A slight size Increaée was howe/er 
..., , t' ~ , 

recorded along longitude in thr~e Bub-saples (i,j, and k) but , , 1 

l ' 

d1f~eren~e between the means for ,each 5'degree block 1s pot 
, ' , 

" 

\ 
sign1ficant nor 

\ 

" \ 
,\ 

ils the correlation \(P> 0.05) obt~ined f~om eas 

1 
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Table 39. 

a Alaska and Yukon 
b 
c 
d 
e 
f 
g 
h 

i 

j 
k 

1 
m 

n 

1 Northwest Territories 
Alberta, Saskatchewan, and Manitoba 
Ontario 
Quebec 
Newf ~undland 
Mari time Provinces 
New Hampshire, New 
Vermont 

and Maine.../""' - J/ 
.' 1 

York, Rhode Island, Massachû'ssets, . and 
\ 

New Jersey, Connecticut, Pennsylvania, Illinois, Ohio, Indiana, 
Iowa, and Nebraska . 
Michigan, Wisconsin, North an4 Soutb/Dakota, and Minnesota ' 

l ' 1 1 Maryland, West Virginia, Virginia, D.C., Kentucky, Missouri, 
a~d Kansas 0 

North Carolina, Tennessee, Arkansas, and Oklahoma 
South Carolina, Georgia, Al~bama, Louisiana; Mississippi,- and 
Texas . k 

Florida 

• 
, 

... ~ 
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1. ) 

t CHORD OF WING MEA~UREMENT~ (in mm) IN PICO IDES PUBESCENS 

,1 Sàmp1e Sex Range Mean sn "\ 
SE CV N 

) 
a M 96.0-101.0 98.71 1.603 0.606 1.623 7 

~' 97.Q-102.0 '99.00 ----- 3 

" b l M 96.0-101.0 98.14 . 1.670 0.633 1. 707 , 7 
F 97.0-100.0 ,99.00 4 

c M 92.0-102.0 ' 96.03 2.499 0.464 2.602 29 
F ~1.0-100.0 96.65, 2.047 0.37~ 2.117 30 

d M 92.0-100.0 95,.51 1.965 0.310 2.057 40 
F 91.0-100.0 95.73 2.307. 0.452 2.409 26 

el M . 92.0-99.@ 94.81 1.691 0.369 1. 783 21 
1 

94.91 1.256 0.680 2.377 .... F 91.0-99.0 11 

f M 90.0-99.0 ' 94.15 1.804 0.353 1.916 26 
F 93.0-99.0 95.29 1.553 0.338 1.629 21 

g M 93.0-98.0 95.42 1.729 0.499 1.812 12 
F 

\ 
93.0-98.0 95.83 1.531 0.395 1 ... 597 ,15 

1 . 

h M 90.0-98.0 93.96 2,084 0.401 2.217 2,7 
F 90.0-98.0 94.43 1.83\2 0.399 1.940- 21 , J 

i M 90.0-97.0 93.67 1.806 0.329 1.928 30 
F 91.0-100.0 1 94.33 1.961 0.377 2.078 ' 27 

j M 92.0-102.0 96.73 2.~97 0 ... 617 2.995 22 
tI, 

F 91.0-101.0 '97.33 ~.~94 0.747 2'. r3." 15 ' 

'k M 87.0-97.0 91.95 2.172 0.292 2.3;62 55 
F 88.0-99.0 93.80 2.137~ 0.302 2.278 50 j 

'il 

1 M 88.0-96.0 '91.41 2.061 0.396/ 2.254 27 
F 87.0-97.0 92.20 2.966 0.663 3.216 20 

-
m ·M 84.0-96.0 89.77 2.311 0.348 2.574 44 

F 87.0-95.0 90.19 2.320 0.446,. 2.572- 27 

:n 11 84.j)j93.0 88.18 2.789 0.676 3.162 17'" 2 

"- " 
F 86.0-93.0 89.18 1.991 0.424 2.232 ,22 . 

... , 

~ 
\ 

Table 39 .' 
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, / 

west along longitude. The difference between the means of the 

following pairs proved to be significantly (P<:O.05) different: b-c, - . 
,/ f-g, l-m, and m-n, for males; and l-m, for females. In spite of the 

1. 

fact that several samples have statistically_different means 1 

cannot successfully de termine trends in wing:length'for both sexes, 

except that it increases in size along a geographical gradient from 

south to north and at the western edge of the range in three samples 

(i,j,k; Table 39). lt is possible however to separate thls large 
J, 

sample into 4 hbmogeneous' groups on the basls of their wlng length 
1 / 

from the data of Table 39,/as follows: 1) a and b: a long-winged 

group in the northwestern part of the range; 2) c,d,e, f, and g:' a 

.. , " 
slightly sgorter-winged group in the northern part bf the range; 

3) h,i,j,k, and 1: a medium-length wing group in the central part 
1 

of the range; and 4) m and n: a sho~t-winged group at the southern 
\\ 

extremity of the spècies range. Dl~ferences in the ~eans of those 
1 

, 1 

grouped samples are statistically' different (P < O. 05) • 
Î 

\ 

Sexual dimorphlsm occurs and ls reversed in aIl the samples, 
1 

females having a longer wing than ~les. The difference between the 
, 1 

,means is however not statisticallt dlfferent (P;>0.05) in most cases, 
1 
1 

such a statistically signiflcant difference having been recorded in 

only 4 samples only' (b,f,k, ~nd n; Table ~9). 

In summary, the northern Pacifie coast s,ample (pooled) caU be 

,:separated from the interior and southern coastal samples (pooled) in 
/ 

having statisticall}r different wing l~ngth means. Sexual dimorphism 

occurs.in aIl the coastal samples b~t is statistically signific~~t 

in the southern sample only'. 'rhe Cordillera and southwestern samples 

',' 

." UII 1 l ,li 111 
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TAIL,~SUREMENTS (in mm) IN PICOIDES PUBESCENS • 

Region Sex 

Coastal M 
Alaska F 

British 
Columbia , 1 

coastal 

Coastal 
Washington 

Coastal 
Oregon 

coastal 
northern -
California 

Pooleâ 
northef.n 
samp1es 

Madn 
County 
. (California) 

Interior 
Washington 
and Oregon 

Interior 
,California 

Southern 
. 

Ca1ifornia 

Pooled 
southern 
and 
interior 
samp1es 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

'M 
F 

\ 
\ Range Mean 'sn SE CV 1 

\ 
58,.0-67.0 62.00 2.793 0.842 4.505 

:::~~ 
63.44 3.468 1.156 5.466 

61.67 3.355 0.658 5.441 
59.0- 3. 60.91 1.300 0.3'gj2 2.134 , 

5
7 

• Q..641~\ 59.46 1.664 0.462 2.799 
57.0-66 0 61.07 2.129 0.569 3.486 

54 . Q..61,. a \\g8: 1~ 1.956 0.523 3.363 
56.0-63'.0 9.89 2.522 , 0.841 4.211 

i 

54.0-60.0 56~~7 2.208 0,,637 '3.931 
54.0-63.5 59.00 2.506 0.607 4.247 

54.0-69.0 " 59.90 3.·275 ' 0.375 5.467 
54.0-69.0 60.79 2.777 ' 0.367 4.568 

fi' 

55~\ . 
52.0-60.0 1.8~2 0.432 3.368 
54.0-61.0 5~.86, 2.349 0.628 4.131 

56.0-65.0 61.31 2.272 0.568 3.706 
57.0-67 • .0 62.00 2.563 0.906 4.135 

51.0-61.0 56.33 3.025 0.873 5.370 
54.0-61.0 56.27 ;2~ 374 , 0.613 4f220 

50.0-60.0 '55.25 2.770 0.619 5.013 
53.0-60.0 57.25 . 2.765 0.977 ' 4.829 

51.0-65.0 5\8.59 3.487 0.509 5.951 
52.0-67.0 57.89 3.394 0.574 - 5.862 

. 
,~ 

Table 40 

iN 

11 
9 

26 
11 

13 
14 

14 
9 

12 ,-, 
14 

76 
57 

19 
14 

16 
10 

12 
15 

20 
10 

48 
35 

.". 
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display a non-significant increase ,in wing length from ~orth to 

south and sexual dimorphism is 'not signit!cantly marked in favor of 

the males. The means of those samples are statistically different 

from those of adjacent areas for both sexes. The large sample, east 

of the Cordillera, displays a marked +ncrease in size along a 

geographi~al gradient from south to north, and to 1esser extent from 

eas t to wes t. 

but is usually 
, 

lengths can be 

Reversed sexual dimorphism occurs in this sample also 

not~nificant. Fo~r gr~ups with homogeneous wing 

s~~ed from t,he data of Table 39 and have been 

detailed above. 

II - Variati.,on in ta il" length 

l have followed here the same procedure as that used in the 

analysis of wing length variation and divided the total sample ~n 

the basis of the under p~rts and do~al coloration pattern. The 

rectrices undergo rapid wear as in aIl woodpeckers and for this 

reaSon specimens displaying excessive wear were eliminated. Tail 

length varies geographically along a gradient from soutr to nor~h. 

Sexual dimorphism occurs but ~ppears to be negligible. 1 

~ 
The data of\ the first sample are summarized in Table 40. This 

character increases along a geographical-gradient from south to north 

and the correlation between tail ~ength and 1atitude'is statistically 
• 

significant for ~oth sexes (r:O.893, males; r=O.~02, for females; 

df .=7; ! <:: 0.01) . In males· the me an of the coas t~l Alaska sample is 

not significantly different from that'of coastal British Columbia 

whereas the latter i8 8tatistically different (P<O.05) from that of 
l 

/ 
1 
/ 
l ' 

1 

1 

1 
1 
( 

/ 

\ 
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coastal Washingt:on, which in turÏl is inseparable from., the coastal 
e • 

Oreg'on Mean. On the o~her hand the coastal California samples has a 
..r 

statistically different mean when compared to th~t of coastal dregon. 

,In females, the means of coastal Alaska and British Columbia on1y are 

significant1y different (P<O~05) from each other, aIl the others 

,are inseparable statistically. "Sexual dimorphism was recorded at a 

significant level (!: ~ O. 05) only in the coastal Washington, and coastal 
1 

California samples, where females have longer taUs than males ~ ~n 

the other samp1es, sexual'dimorphism is reversed also but does not ) 
1 

attain a statistically significant levei. In coastal Br~tish Columbia, 

males have longer tails. The Marin County (California) specimeps 
, 

have means (males and femal~s) significantly small'er than those of 

the pooled northern samples and those of the pooled southern samples. 1 
• " <l 

Those means are however not significantly different from those of ehe 

interior California and southera California samples. Sexual dimorphism 

ia reversed also in the sub-samples, I~cept in that from interior 

California (!:<O.05), in which males have lon,ger tails. The means of 

the pooled samples are significantly different from each other for both 

sexes. Sexual dimorphism ia reveraed in the southern pooled sample 

buti the dlfference between each set of meàns la not statistically 

different. 

The,Cordillera and southwest interior sample (Table 41) is 

homogeneous. No significant difference was recorded between the 

means of each sub-sample except for those of Nevada, Utah, and 

Colorado which are significantly ~ifferent from both the Washington, 
, 

pregon, Idaho, etc., and the Arizona~ New Mexièo~and TeKas samples. 

" 

1 

, . . 
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Table 42. 

a A1askà and Yukon 
b Northwest'Territories 
c Alberta; Saskatchewan, and Manitoba 
d Ontario 
e Quebec 
f . Newfound1and 
g Maritime 'Provinces and Maine 
h New Hampshire, New York, Rhode Island, ~'ssachussetts,. and 

~ Vermont 
i New Jersey, Connecticut. Pennsylvaqia, Illinois, Ohio, 

Indiana, Lowa, and Nebraska 
j Michigan, Wisconsi~, North and South Dakota, and Minnesota 
k Maryland, ~est.Virginia, Virginia, D.C., Kentucky, Missouri, 

and Kansas 0 , ~ 
1 North Caroiina, Tennessee, Arkansas, and Oklahoma~ 
m South Carolina, 'G~orgia, Alabama, Louisiana, Mississippi, and 

Texas 
n F10rida 

• 0 p 

J 
r 

, 
" 

'1 
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T1\IL LENGTH (in mm) ~'PlCOIDES PUBESCENS 

S8lUple t.~<Sex Rlmge Mean ~ SQ SE ~ CV N 
~ 

• .. 
a M 63.0-6~i~0 65.'14 1.864 0.704 2.861 7 

F 64·.0-~~.0 67.67 ----- 3 

b M 56.0-69.0 63.00 4.647 '1. 897 r 7.376 6 
F 64 • 0-66~, 0 , 64.75 1 4 

c M 58.0-68.0 61.67 2.873 0.563 4.658 26. 
F 57.0-(;.7.0 63.10 3:0'72 0.6Q2 4.868 26 

d M 53.0-63.0 59.63 2.683 0.460 4.499 34 
F 55.0-63.0 59.57 2.312 _ 0.482 3.881 23 

" 
e M 56.0-62.0 '58.71 1.677 0.365 2.856 21 

F 
~ 55.0-6.1.0 . 59.10 2.282 0.721 3.861 10 

I-
f M 56.5-6tJ.0 59.82 1.941 0.388 3.244 25 

F 58.0-63.0 60.60 1.9.29 0.427 3.232 21 

g M 57.0-63.0 , 59".50 1.957 {) ~ .. .,. .. iIHil ao 
F 56.0-68.0 '" 60.27 . 2.218 0: 72 3.680 15 

1) 

h M 54.0-63.0 57.09 2.316 0.506 ~.106 22 
F 54.0-64.0 58.41 2.785 0.675 .767 17 

i M ' , 53.0-6.1.6 57.42 2.283 0.447 3.975 26 
" , F 53.0-62.0 57.44 2.930 0.586 5.100 25 • 

0 j M 56.0-67.0 60.86 2.987 0.651 4.908 21 
F\ 55.0-64.0 59.50 2.954 0.789 4.964 14 .. ' . , 

k M 51.0-59.0 55~08 2.230, 0.328 4.048 46 

? F 52.0-62.0 ~7.11. 2.630 0.392 4.605 45 
1 

1 ~ M- 50.0-57.0 53.59 2'.217 0.472 4.136 22 
F 50.0-60.0 55.32 2.809 0.644 5.076 19 

d 

m M 50.0-57.0. 52.77 2.00!, 0.321 3.799 39 
F 'il _ -52.0-58.0 . 53.75 2.488 0.507 4.628 24 

" , . 
n M 50.0-55.0 52.46 1. 761 0.488 3.356 13 

F 50.0-51.0 53.68 2.2\~ 0.519 4.213 19 
• 

.\ , 
\ 

Table 42 
\ ' 

\ / 
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'C, 

Although sexual dimorphism could be verified in two sub-samples on1y 

and in the po01ed samples the difference between male and female 
, 

means a,re not significant (il'> 0.05) .' When the means of this sample 

wêre comp~red to those of the nqrthern coast ~nd southern and interior 

samples, they are significantly different (f<O.OS) in both cases. 

The other }arge sample ~Table 42) indi~ates that variati~n in 

tail 1ength takes place along a south-north gradient, the 10ngest-

" 
tailed individual occuring ~n the northwestern sector of the specie~ 

range. There is a high correlation for b~th sexes between tail 
, '\ 

, length and latitude ~r_0.942, males; and r=0.962, females; df.=12; 

f<.O. 001): In males, significant mean dif'ferences were' found 
. 

between pairs of means (Table 42) as follows: a-b, ,b-c,' c-d, and 

e-f for males; and g-h for femal~s. Elsewhere no significant 
4 

differenc~s between means were recordèd. The largest'sub-samples were 
. 

• 1 > 

tested also for a possible increase in tail.length from ~st to west 

by breaking thenl into smal1er sub-samples of 5 degree~. ~f longitude. 
tJ l \ 

Although a sligB~' increase in size towards the west was recorded in 

Iowa and Nebraska, the size of the samples ana1yzed was not sufficient 

to re~ch any conclusion. 
1 

It appearsltherefore, from-the male tail , . 
r • 

measurements, that a group,with longer tails can be de1imited in 

Alas~, Yukon, and the Northwest'Territories. ·Other groups may~e' 

segregated on the ~a~is -of tail measurements also ,in the Prairie . ,. 

Provin~s, Ontari~, and Quebec. '7Elsewhere, th~ incr~ase in tail 
'( , v· 

, 
1ength from sout~ to north "is èQntfnuous'- S~l_QimQr.phism ocours 

J ~'S 
~n means is significant~ 

_.' 
in aIl the sub~samples'but thé' diffèr~nce 

1 1 
(f< O.O~) only iR the following sub-.samples: K~,,~, m, and n. In 

, ' 

\ 
JI 

• 
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those, females have longer tails. Males with longer tails, but not 

significantly longer (f;>O.05), have been found in Bub-sarnples, c, 

d, and j (Table 42). 

In summa~y, tail length varies geographically with a general , 
increase from south to north. Males usually have longer tails but 

reversed dimorphism has been recorded in a few instances st s 

statistica1ly significant level. On the Pacific coast, the northern 

populations can be isolated from the Bouthern and interior California 

of their wing length. The Cordillera and 

southwest inter~ s m le is separable also from adjacent populations --
on that basis. The ery large sample, originating east of the other 

two groups, displays a continuous increase in tail 1ength from south 

to north. 
o The populations north of 45 latitude north can be 

statistically separated among themse1ves and from aIl the others 

found bo the south on the basis of their longer tail. 
:" 

III - Variation in bill length 

T~ analysis of bill length variation is based on the length of 

the exposed culmen taken accor~ing to prescribed methods. Bill length 
1 

varies geographically and 
1 

sexu~lly. The largest means are found in 

the Cordillera region and in the northwestern parts of the species 

range, whereas the shortest-bikled individuals have ~een recorded in 

the southeastern sector. Exposed ,culmen length ranges from 13.0 to 

18.6 mmr" The procedure for grouping samples has been described in 

the previous parts of this study. 

In the Pacifie coast sample (Table 43). although bill length 

------~-~-------

.. 
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r EXPOSED CULMEN LENGTH (in mm) IN PICOIDES PUBESCENS 

Region 

Coasta1 
Alaska 

Coasta1 
British 

Q Columbia 

Sex 

M 
F' 

M 
F 

Coasta1 M 
Washington F 

Coasta1 M 
Oregon F 

Coasta1 M 
northern F 
Ca1ifornia 

Poo1ed M 
northern F 
samples 

Marin M 
County F 
(Ca}ifornia) 

lnterior M 
Washington F 
and Oregon 

Interior M 
Ca11fornia F 

Southern M 
"Ca1ifornia F 

Poo1ed M 
southern F 
and interior 
samp1es 

Range 

15.0-17.0 
15.5-17.5 

13.5-18.0 
13.5-18.0 

15.0-16.0 
14.0-17.0 

15.0-18.0 
15.0-18.0 

16.0-18.0 
15.0-18.0 

13.5-18.0 
13.5-18.0 

15.5-17.5 
14.5-17.0 

13.5-17.0 
13.5-16.5 

15.5-14 .0 
14.5-18.5 

15.0-18.5 
14.5-17.5 

13.5-18.5 
13 • 0-18. 5': 

\ 

Mean SD SE CV 

15.92 0.862 0.239 5.416 
i6.~0 0.587 0.186 3.601 

15.82 1.132' 0.214 7.156 
14.90 1.350 0.427 9.060 

N 

13 
10 

28 
10 

15.500.408 0.113 2.634 13 
15.32 0.890 0.238 5.811 13 

16.44 0.946 0.237 5.758 17 
16.56 1.014 0.338 6.124 9 

17.05 0.788 0.237 4.623 Il 
16.63 0.741 0.185 4.457 15 

16.07 1.018 0.112 6.333 82 
15.97 1.J54 0.152 7.224 57 

16.40 0.503 0.112 3.064 20 
15.64 0.569 0.152 3.639 14 

15.00 1.140 0.285 7.601 
14.39 1.112' 0.371 7.727 

16 
9 

16.17 0.880 0.227 5.441 15 
16.03 1.343 0.347 8.373 15 

15.60 1.003 0.186 6.431 29 
15.41 0.970 0.292 6.295 Il 

15.68 1.038 0.139 6.617 60 
15.47 1.369 0.238 8.849 35 

Table 43 

/" 
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appears to be increasing along a gradient from north to south the .. , 
data obtained indicate that the correlation between exposed culmen , 
length and latitude is statistically non-significant for both sexes 

(r=0.265, males; r=0.023, femalesj dL=7j R.>O.OS). The means of 

the sub-samples are not statistically different except for ma~s of 

coastal Washington and coastal Orego~ In females, the samples of 

coastal Alaska and coastal Br~tish Columbia, of coastal Washington 

and coasta,l Oregon, and interior Washington and Oregon, and interior 

California are aIl statistically separable (R. < 0.05) from each other. 

In the Marin County (Californta) sample the mean 1s significantly 

different (R. < 0.05) from both that of the northern pooled and 

southern pooled samples. Female means are not significantly different 

in those samples. Sexual dimorphism occurs in aIl the samples, males 

usually having a longer bill than the femaleg, but the difference is 

not signifi~ant except in the coastal Wbshington and Marin County 

samples. Reversed dimorphism was recorded at a non-significant level 

in, the coastal Alaska and coastal Oregon samples. 

In the Cordillera and southwest interior sample (Table 44) bill 

length increases along a north-south gradient but the correlation 

between the length of the exposed culmen and latitude is not 

significant for either Bex (r~0.695, males; r=O.766, femaleBj df.=2; 

!>O.OS). For males and females the difference between each pair of 

means is not significant (P;>0.05) except for the males of 

Washingto~ to Wyoming when compared to those of Neva~9 Utah, and 

ColoradO'. Sexual dimorphism occ~rs in aIl the samples and "the ~les 
, ,. 

have longer bills, although the difference between each set of means 
" 
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EXPOSED CULMEN LENGTH (in mm) IN PICO IDES PUBESCENS 

8 . 1 
Region Sex Range Mean 5D -- SE CV N 

British M 14.5-18.6 15.97 1.322 0.353 8.277 14 
Columbia, F 13.0-18.5 15.24 1.446 . 0.331 9.490 19 
Alberta 

E. M 13.5-18:5 15.60 1.265 0.197 8.110 41 
Washington, F 13.0-17.5 15.59 1.) 0.248 8.292 27 
E. Oregon, 
Idaho, 
Montana, W. 
Wyoming 

E. Nevada, M 15.5-18.0 16.63 , 1.187 0.419 7.139 8 ç 
Utah, W. F 16.0-17.0 16.50 ----- - 4 
Colorado 

Arizona, M 15.0-18.0 16.50 1.140 0.343 6.909 11 
New Mexico F 15.0-17.5 16.00 ----- 5 
and NW 1 
Texas 

~ 

Poo1ed M 13:5-18.6 1S~91 1.291 0.150 8.112 74 
\ 

samp1es F 13.0-18.5 15.57 1.306 0.176 8.386 55 

Table A4 

, 1 

. ' 
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"" is Mt signiÙcant (!> 0.05). The means of this sample J did not 

Q:"J 
prove to be different from those of the~northern coastal sample nor 

,from those of the southern coastal and interior sample for both 

, 
sexes. ' 

In the large sample of the eastern part of the range (Table 45) 

the difference between the largest and the smallest mean is slight, 

being 0.97 mm for males and 1.58 mm for females. No 'variation trend 

could be detected in the 14 samp1es analyz~d, except that the means 

of the two southernmost groups (m and n) are significant1y different 

(R.< 0.05) from those that occur north of them. The larger, 'samples 

were tested for a possible size increase along a gradient from easf 

to west but the correlations were statistically non-significant. 

Exposed culmen lengt~oes not tberefore appoor to vary· in any 

direction in thi~mple. Sexual dimorphism occurs in aIl the 

sampI es and males usually have longer- bills. Stgnificant differences 

(P< 0.05) were found in the following samples: d.k, and n. Females' ,-

display longer bills in 4 samples (a,b,e,f,) but significant 

differences between me ans (~<O.OS) were recorded only in samples e 
~ 

and f (Table 45). lt appears therefore that bill length is a highly 
• 1 

stable character in spite of the large geographic area occupied by 
\ 

the sample for which important variation' has ,be~n noted in other 

characters. 

To summarize, bill length does no,t vary along geographical 

gradients to the same extent as the other characters examined, and 

• 
is relatively stable, particularly in the large, sample of ea~tern 

. l "'-
North America. Significant dif~erences between means were'found in 

• - --'--~ '\fII ...... , .. ,..1F. 
1 

a 11 If 

" 
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T~ble 45. 

a 
b 
c 
d 
e 
f 

t-

g 
h 

i 

j 
k 

1 
m 

n 

Alaska and Yukon 
Northwest Territories 
Alberta, Saskatchewan, and Manitoba 
Ontario 
Quebec 
Newfoundland 
Maritime ProvinceSA and Maine 
New Hampshire, New York, Rhode Island, Massachussetts, and 
'Vermon~' . 
New J'ersey, Connecticut, "Pennsylvania, 'Il11nois, Ohio., 
Indiana, Iowa, and Nebraska 
Michigan, Wisconsin, North and South Dakota, and Minnesota 
Maryland, West Virginia, Virginia, D.C., Kentucky, Missouri, 
and Kansas 
North Carolina, Tennessee~ Arkansas, and Oklahoma 
South Carolina, Georgia, Alabama, Louisiana, Mississippi, and 
Texas 
'Florida .9 

, \ 

l . 
p 

o 

o 
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two samples alo~g the Pacifie Coast. Sexual dimorphism occurs in 

this character, males having predominantly longer bills than females, 

but the piffer~nce is not always statistically significant. 

Reversed sexual dimorphism, at a significant level, was recorded in 

two samples on1y"" 

IV - Variation in tarsus length 

Tarsu~ length variation has been analyzed fo!lowing the procedure 

described earlier for the other mensura! chara~ters. Tarsus length 
, >f 1 

ls proportionally much less variable individually or geographica11y 

than the wing and tail but is'as variable as the exposed culmen. The 

difference between the greatest and sma!lest means are 1.26 mm for 

males and 2./37 mm for females. Sexual dimorphism has been recorded but 
" 

is not as 'well marked as in sorne Qf the other characters' . The iow 
• 

coefficients of variation of the samp1es indicate a high degree of , 
/ 

homo%eneity. 

~) ~n the Pacific coast sample (~~ble 46) differences between means 

w~re round to be significant (f < O. 05) in the coasta! Alaska and 

coastsl British Col..umbia sub-samples and bet~een the latter and the Î 
, '\ 

coastal Washirgton birds, and again between the coast~l Oregon and 

the coastal California sub-samples for males. In females no 
• 1 

signifioant difference (P>'O.05) wss observed "between the means of 

the s~-samples. A significant difference (PC:O.05) was obtained'upon 
.. , - ~ .... g 

~~ "-

comparison of thé mesns of males '.:0'1' 'the \hoTthern pooled and southern 

pooled samp~es. Although no signif.icant correlation (!>O.05) W8S 

found between size and latitude from south ta north in the sub-samples 

\ 

------------------_1.< :k:. 
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TAR~US LENGTH (in mm) IN PICOrDES PUBESCENS 

Region Sex Range Mean sn SE cv N 

Coastal M 1~.5-16.5 16.00 0.354 0.098 2.210 13 
Alaska F 15.0-16.5 .16.00 q,. 471 0.149 2.944 10 

Coastal M 15.5-17.5 16.36 0.5&25 0.099 3.207 28 
British F 15.5-16.5 16.00 0.302 0.084 1.884 12 
Columbia 

'Coastal M 16.0-18.0 16.73 0.525 0.146 3.138 13 
Washington F 15.0-17.0 16.39 0.561 0.150 3.421 14 

Coasta1 M 16.0-17.0 16.69 0.443 0.111 . 2.652 16 
Oregon F 16.0-17.5 16.78 0.507 0.169 3.021 9 

-
Coasta1 M 15.0-17.0 16.21 0.497 0.143 3.066 12 
northern F 15.0-17.5 16.26 0.614 0.148 3.775 14 
Cal if orn:ia 

Poo1ed M 15.0-18.0 '16.45 0.554 0.061 3.368 \ 82 
noitnern F 15.0-17.5 16~22 0.566 0.073 3.489 59 
samples 

Marin M. 15.5-17.5 16.42 0.575 0.136 3.503 18 ~ County F 15.5-17.5 16.11 0.487 0.130 3.026 14 
(Califarnia) ; 

Interior M 15.5-16.5 16.41 0.491 0.123 2.990 16 
Washington F 15.5-16.5 16.22 0.363 0.121 2.'239 9 
and Oregon 

Interior M 16.0-17.5 16.29 0.508 0.136 3.120 14 
ealifornia F 15.0-17.0 16.00 0.632 0.153 3.953 14 

Southern M 15.5-17.0 16.15 0.463 ,0.097 2.861 29 
Càl:ifornia • F 15.0-17.0 16.09 0.491 0.148 3.050 11 

, 
Pooled M 15.5.-17.5 16.25 0.493 0.067 3.033 59 
southern F 15.0-17.0 16.10 0.519 0.089 3.022 -34 r 

and 
interior 
samp1es 

f 
"t' 

y- • 
l;' 

.v 
( J\ , Table 46 r 

. " 
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a slight increase in size occurs from south ta north. The difference , 
between means of males and females are not significant except in the 

coastal British Columbia sub-samp~e and in the pooled coastal sample. 

In those, the males have longer tarsi than the females, which in 
, 

turn, have longer tarsi in two sub-samples but at a non-significant 

level (~>O.Os). 

The d,ata from the Cordillera a~d southwestern interior are 

summarized in Table 47 and do not indicate any significant variation • 
trend. 

) 

No size change was recorded along geographical gradients and 

no significant difference was observed between the means of the 

various sub-samples, except in one case: the females of British 
\ 

Columbia and Alaska have significantly (! <:: 0.05) shorter tarai when 

-compared with those of Washington, -Oregon, Idaho, etc. Slgnificant 

sexual dimorphism was recorded only in the pooled sample, the males 

'having longer tarsi. The pooled Cordillera sample and the pooled 

northern coastal and southern c6astal samples have the same tareue 

length <R.>O.OS). 
1 

The data of the large sample from the eastern part of the 

speciee range appear in Table 48 and display ~;high homogeneity as 
• .., l , 

reflected by their low coefficients of variation. Tarsus Iength 

tends ta increase slightly from south to north in this large sample 
o 

but the vaLues obtained are statistically not significant (r.0.278, , 

males; r-O.209, femaIes; df.-12; R.> 0.05). No increase in size 

from east to west waB found in.sny-of the samples. Significant 

. 
differences were observed ~owever b~tween certain pairs of ,eans 8S 

foilowe: for ~le8, j-k, I-m; for females, d7e, e-f, j-k, and I-m. 

. . J. lE ',.' •• '1 • 
\ F ri" 
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~ 
,. 

f TARSUS IN PICOIDES ~U~ESCENS .. --~ 

" Region Sex Mean sn SE cv N , 
,~ 

~ 

British M 15.0-17.0 16.01 0.6it> 3.873 
, 

0.165 r 14 
Columbia, F 15.0-16.5 15.85 0.461 0.103 2.908 2 
Alberta -tJ 

... E. M 15.0-17.5 16.30 0.485 ." 0.075 2.974 41 
Washington, F 15.5-17.5 16.28 0.423 0.081 2.598 27 
E. Oregon, 
Idaho, 
Montana, W. 
Wyoming 

t6.63 
, 

E. Nevada, M 16.0-17.5 .0.516 0.182 .103 . 8 
Utah, W. -~ 16.0-16.5 16.33 3 
Colorado 

r 
.16.33 Arizona, M 

~ 
15.5-17.0 0.491 0.141 3.006 12 

New Mexico, F 15.5-17.0 16.10 5 
and NW 
Texas 

~ 
Poo1ed M 15.0-17.5 16.29 0.532 0.061 3.266 75 
samp1es F 15.0-17.5 16.11 0.477 à.064 2.961 55 

, 
~\ 

Table 47 

'" 

, 

/ 
) 

'. 
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Table 48. 

a Alas~a and Yukon 
b Northwest Territories 
c Alberta, Saskatchewan, and Manitoba 
d Ontario 
e Quebec 
f Newfoundland v 

g Maritime Provinces and Maine 
h New Hampshire, New York, Rhode Island, Massachussetts, and 

Vermont 

" 

i New Jersey, Connecticut, Pennsylvania, Illinois, Ohio, Indiana, 
Iowa, and Nebraska 

j Michigan, Wisconsin, North and South Dakota, and Minnesota 
k Maryland, West Virginia, Virginia, D.C., Kentucky, Missouri, 

and Kansas 
1 North Carolina, Tennessee, Arkansas, and Oklahoma 
m South Carolina, Georgia, Alabama, Louisiana, Mississippi, and 

Texas 
n Florida 

~\ ..... _~- _., 
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TARSUS LENGTH (in mm) IN PICOIDES PUBESCENS 

Sample Sex Range Mean SD SE cV N 

\ a M 15.5-16.5 15.93 0.533 0.201 3.346 7 
F 15.5-16.0 15.67 3 

b M 15.5-16.0 15.79 0 .. 266 0.100 1.685 7 
F 15.5-16.0 15.75 4 

c li 15.0-17.0 15.98 0.398 0.072 2.490 30 
F 15.0-16.7 15.81 0.606 0.110 3.830 30 

d M 14.0-17.5 16.19 0.685 0.108 4.231 40 
F 15.0-17.0 15.}2 0.541 0.106 3.397 26 

e M 15.0-17.0 16.02 0.510 0.111 3.182 21 
F 16.0-17.0 16.36 0.322 0.097 1. 967 il 

r,t 

f M 15.0-16.5 16.02 0.411 0.080 4. 565 26 
F 15.0-17.0 15.93 0.576 0.125 3.616 21 

g M 15.5-17.0 16.33 0.577 0.166 3.532 12 
F 15.5-17 :0 16.03 0.480 0.123 2.993 15 

h M 15.0-17.0 16.28 0.486 0.093 2.985 27 
F 15.0-17.0 16.10 0.489 0.106 3.038 21 

i M 15.0-17 .... 0 16.17 0.562 0.102 3.476 30 
4 

F 15,.0-17.0 15.98 0.489 0.094 3.059 27 

j M 15.5-17.0 16;30 0.444 0.092 2.725 23 
F 15.0-17.0 16.20 0.527 0.136 3.253 15 

k M 15.0-16.5 15.91 0.408 0.055 2.564 55 
F 15.0-17.0 15.85 0.506 0.071 3.192 50 .. 

1 !;J 15.0-16.5 15.87 0.491 0.094 3.093 27 
F 15.5-16.5 15.97 0.423 0.097 2.648 19 

m M 14.5-16.5 15.48 0.504 0.Q75 3.256 44 
F 15.0-16.0 15.43 0.357 0.068 2-.,~14 27 

l)-

n M 15.0-16.0 15.47 0.413 0.100 2.669 17 
F .15.0-16.0 15.41 0.366 0.078 2.375 22 

If 

1 
Table 48 
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Sexual dimorphism occurs in aIl the samp1es but the d1fference 

between means 1s never sign1ficant (~O. 05) and males have longer 

tarsi in most samp1es except in samples e and 1. 

In summary, tarsus 1ength 1s not a geographical1y variable 

char~cter, although its means were found to be significantly different 

in a few populations. lt ia the least geographically variable of the 

mensuraI characters. It 1ncreases apparently 1n size from south to 
\ 

north, but the very gradua~ increase is not statistical1y significant 

in that adjacent-populations are the same. Sexual dimorphism was 

observed in aIl the samples, males usually hav1ng longer ta~si than 

females. 

III. T AXONOMY 

The study of various characters in the previous sections 

demonstrates the difficulty of c1assifying the varioua populations 

and individuals examined. Most of the characters display clinal 

variation and only a few populations can readily be separated from 

adjacent ones. As a résumé of the situation in Picoides pubescens, 

the fo1lowing paragraph, quoted from Oberholser (1896:547) is still 

'applicable: "While the differences assigned are perhaps not such as 

to positively determ1ne by any single character every given indivi4ual, 

yet the average distinctions are readily apprec1ated upon comparison, 

and diagnoses 8re based upon what may be considered fair1y weIl 

di~~erentiated averages". Indeed, in a 18rge number of cases it may 
1 

be difficult to de termine the taxonomi~ statua of individual birds. 

However when series are avai1able it becomes Po~sible to determine 

• 1. 
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their taxonomie status and assign them to taxa, in using a combination 

of characters. 

Ridgway (1914) recognized 7 subspecies whereas Peters (1948) 

accepted an additional one p The A.a.U. Check-list, 2nd edition (1957) 
. 

lists 7 subspecies, basically those recognized by Ridgway (1914). 

The nomenclatural imbroglio of the subspecies has been untangled by 

Brewster (1897). \ 
As pointed out ln the earlier sections m08t variation in this 

species is clina1 and affects the color of the under parts, the color ~ 

pattern of the dorsal regions and of the tail, and various body 

measurements. It i8 difficult tO~int~rpret this type of variation in 

terms of the subspecies concept, as mentioned earlie~ for Picoides 

villosus. The ranges of certain taxa are difficult to delimit in view 

of the intergradation that takes places on a large scale. My attempts 

are based on the weighing of a combination of characters, resulting 

from the analyses presented in the previou8 parts, and appear in 

Figure 23. For measurements or color characteristics, the reader is 

referred to the sections on variation. 

Pico ides pubescens glacialis (Grinnell) 

• 
Dendrocopos pubescens glacialis (Grinnell) 

Although l have currently rec~gnized this taxon, l am not 

convinced that it is a valid one. l am inc1ined to think that t in 

view of the mat~rial examined, it i8 an intermediate form between 
\" ! 

nelson!, leucurus, and gairdnerii, occupying the coastal belt of 

southern Alaska and no~thern British Columbia (Figuré 23). Sinbe no 
i 

/ 
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Figure 23. 

~ 
Distribution of subspecies 'of Picoides pubescens recognized in this 

study based on data provided in previous parts. 

Intergradation areas ~re shaded. 

1. P • .2.. glacialis 

2. P. .E.. nelsoni 

3. P'. .2.. medianus 

4. P. .E.A pubescens 

5. P • .2.. leucuru9 

6. P • .E.. gairdnerii 

7. P. E· turati 

... 
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material could be examined from an important area in British.Columbia 

between Hs range and that of gairdnerii and leucurus l can only 

speculate about the status of this forme Certainly, it appears to be 
t, 

at the northern end of a color clin~ in the unde~ par~s color, 

gairdnerii be~ng at the center and the darkest. but gradually 

becoming ~lightly lighter along the coast in the Riyers Iolet regi~n. 
,~~ , 

The dorsal and caudal colôr patterns of sorne individuals indicate 

" some affinities with leucurus whereas mensuraI characters are close 

in some èases ta thosé of nelsoni. Pending the availabilit~ of 

additional material it seems best to retain this taxon. 
, \ 

Pico ides pubescens nelsoni (Oberholser) 
; 

Dendrocopos pubescens' nelson! (Oberholser) 
, 

This large bird with pure w~ite under parts can readily be 

recognized in series from the northwestern sector of the species 

range. There is a reduction in the black barring of the rectrices 
1 

but this character i8 similar in leucurus with which it intergrades in 

northern central British Columbia and with medianus ih eastern central 
'-, 

Alberta, in central Saskatchewan. and in central Manitoba. lts 

measurements ~nd color characteristics appear in the previouB sections 

and ita geographic distribution ie detailed on Figure 23 • 

.. 
Picoides pube8cens medianus\(~wainson) 

• \ 1 

Dendrocopos pubescens medianus (Swainson) 
, d 

This taxon comprises birds that are intermediate in s1~e and 
1 " 

\ 

color of the under parts between nelsoni and pubescens. The under , 

. ! 

1 
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parts are mainly white, although not as pure as in nelso,ni and with 
, 1 

less 'buffy' than in pubescens. The coloration pattern of the upper , 

parts ,does not differ from that of either nelsoni or pubescens. lt 

can therefore be separated f~om the former by its smaller body 
, 

measurements, mainly the wings and culmen, and from the latter by its 
lU .., 

purer white under'parts. The form microleucus described by 

Oberholser (1914) for Newfoundland and Anticosti Island is not 
f 

recognized here (contra Peters 1948), thus following the A.O.U. 

Checklist (1957), because these insular populations are not 

sig~ificantly different, in any way, from the mainland populations. 

The eastern populations tend to have less pure white under parts 

~ than the northern and western elements of the population (Figure 23). 

Picoides pubescens pubescens (Linnaeus) 

Dendrocopos pubescens pubescens (Linnaeus) 

Tpe taxon with the smallest body measurements in the large 

clinal group that occurs east of the Cordillera, has a smali range, 
.f 

detailed on Figure 23'0 lt bas the smallest measurements (wing, tail. 

and culmen) recorded in the species. "The range outlined on Figure 23 
~', 

indicates an area occupied by a population with a high incidence of 

specimens with under parts profuse~y colored with 'grayish drab'. 

The north&t'n boundary of the taxon was drawn o~·, that basis and 

\ 
delimits the northern extension of that subspecies. 

/ 
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Picoides pubescens leucurus (Hartlaub) 

Dendrocopos pubescens leucurus (Hârtlau~) 

Upon examination of the material used in ehis study this takon ' 

is readily recognizable on the basis of a variable reduction of th~ 

white areas on the dorsal regions along with a marked reduction in 
1 

the black barring of the rectrices. lt ~verages larger than adjacent 

populations for certain mensuraI characters and its under parts are 
) b 

almost always pure white but sometimes washed with 'drab', particularly 

near the range of turati. On the basis of the material examined l have 

outlined and restricted tts rang~ to the areas shown on Figure 23. 

Special attention was given to the birds from Idaho, south central 

British Columbia. eastern Washington, and northeastern Oreg9n, which 

have been described as a different subspecies, parvirostris (Burleigh 
~. . 

1960). l see no valid reason to retain this subspecies which should 

be considered as a synonym of leucurus. The measurements, color o.f 

under parts, and color pattern of the dorsal regions of those birds 

are in no way significantly different from those of leucurus coming 

from adjacent parts of the range as determined on Figure 23. 
\ 

Pico ides pubescens.gairdnerii (Audubon) 

Dendrocopos eube8cens gairdnerii (Audubon) 

This subspecies in the best marked hav1ng very dark under parts 

and occurring in a limited ar~a with little Intergradation w1th , 
" 

a~jacent taxa. lts, range i8 shown on Figure 23. In the north, it 

intergrades with glacialis (1) which May eventual1y be éonsidered an 

intermediate form between it, leucurus, and neleon1. In the south and 

t 
-. 
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to the west it intergrades with turati over a narrow area. ft varies 

c1ina1ly in size from north (larger) to south but ite body measurements 

are significantly longer than those of turati. 
1 

Pico ides pubescens turati (Malherbe) 

Dendrocopos pubescene turati (Malherbe) 

Simi1ar to gairdnerii but signific~nt1y sma11er and much paler 

on the under parts. It intergrades with that subspecies just south 

of Mendocino Cou~ty, Ca1ifornia, and the specimens from Marin County, 

although somewhat darker than typica1 turati, have body measuremen~ 

that are ~ot significant1y ~ifferent from those of turati. It 

intergrades with 1eucurus to the west and southwest ~t its sma11 

measurements remain characteristic in those areas. Its range is 

shown on Figure 23. 

DISCUSSION 

Geographie variation 

It has been shown in various studies on species with continent-

wide distribution ranging across diversified eco10gica1 condit~ons 

that wing 1ength (and other body measuremen'ts to a lesser extent) is, 

influenced by a variety o~ factors (Gould and Jonshton 1972; Hami1t~n 

1961; James 1970; Jackson 1970; Power 19~9. 1970; Selander and Gil1er 

1963;~~ow 1954). 
. 

In the currènt study of variation in Picoides villosus and P. 

pubescens which both have extensive continental ranges~ I have 
1 

~e1ected for analysis se~eral characters and the results have been 
1 
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1 

presented ~n the previous parts. Variat~~ those, two species is 

not litnited to wing length but affects other body characters as well, 

su ch as weighe, bill 1ength, ,tai1 length, tarsus length, general color, 

and color p~ttern. Sexual dimorphism was found also ,to vary between 
1 

popula tians, a t leas t in 1:. villoeue, and to aff ec t mainly tai! length 

where females were recorded to have lqnger taila than males. In~ • . 
pubescens female wing 1ength was determined to be sign1ficantly longer 

in a few populations. In another section on the comparative ecology 

of the two species, attempts will be made to interpret variation in 

terms of the~~pecies morphology. 

In P. v1llosu8 there 18 B direcF relationship between wing length 

and body weight for both sexes (Figure 24). The aame relationship 

was recorded in that speoies for culmen length, tail length, and 

tarsua length. l could not verify if this happens alao in!. pubescens 
( 

because the few body weights available are mainly from the same 

geographical area, although it appears that_the aame relationship 

may exist, 'at 1eaat, for wing l~ngth, tai~ 1ength, and cu1men length. 
, , 

Thus the longeat-winged birds (or othe mensuraI characters) are the 

heaviest. 
, 

It has been demonstra previous1~ (Jackson 1970; James 1970) 

that body weignt varies clinally in P. villosus and increases along . \ -
1 

a south-north geographica1 gradient (Figure 12) and the other body 
a 

measurements studied here (Figures 13, 14, 15, 16) fo11ow the same 

trends. the longes t' being found in the ~or'thern parts of the range. 

In !. pubescens l have observed similar tre~ds for aIl the body 

measurqinents w1th the exception of body weight for whiéh., a limited 
\ 

'lsamp1e on1y lis available. Those trends re~llDble those observed in 

, . 
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Figure 24 .. 

\ 
• 

" 
Linear regression of mean wing lengths (x-axis) on mean body weights 

(y-axis) for:sel~cted populations of Picoides vil10sus (choice 

determined by availability of weight data)'. 
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P. villosus in most populations but are sometimes not as well-marked 

as it is the case with the tarsus in P. pubescens. In that species 

the longest-winged individuals oecur in the Cordillera sample (Table 

38) but the other longest measurements for the other body.characters 

used were found in the northernmo$t parts of the range. Those data 

lare generally in accordance with Bergmann's rule more pertinently 

redefined by James (1970:387), as follows: 

"Intraspeeific size variation in homeotherms i9' related to a 

ccombination of climatic variable that ineludes temperature and 

moisture. Small size ia associated with hot humid conditions, larger 

size with cooler ôr drier conditions." 

However, how do we accoun~ for)the populations of P, vinosus 

which occut' in Central America in humid and tempeI'ate (ta- cool) . " 
" 

climatic conditions and which have the smallest body measurements 
?j" 

, l 
recorded in the species? l cannot answer that but can ortly suggesr 

that small size in the body characters of P. vil~osus may be 
- .-

ancestral charact~rlstics retained by th~ spectes in 'that part of 

the range where climatic and ecological conditions have remained 
/" 

relatively stable over a long perfod of time in the absence, or n~ar 
, 

absence, of co~petition with other cobgeners. A s1mllar questi9n 

may be a~ked with regard ,to the long-winged population of f. ?~bescens 

found in the Cordillera region. In that case, those blrds occ~r at 

fairly hlgh altitude (1,500":,2,000 -m) and the altitude effect 'may tend 
.,' 

h~re to be stronger than Bome of the other effects as suggested by 
. ,è Î 

~Hàmilton (1961) and Sno~ (1954). 

James (1970j has record~d trends in the sotit~easte~ parts of 
'" 

, 
1 

• 1 

/ 

" 
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the range of P. pubescens which satisfy BergmBnn's rule and indicate . 
-~-

p 

significant correlation between wing length and several climatic and 

topographic variables. My data are consistent with those for both 

1 sped1es, althou'gh on a much larger scale .. .'The situation should be 

reexamined with regard to topography a~d climatic factors across the 

range of !. villosus and P. pubescçns:in the light of new climatic 
, 

data when they become available. The most promising areaa for su ch 

studies would be, in my estimation, in mountainous areas and ~n , 
, 

adjacent lowlands and coastal regions. ' 

" Island populations in !. v11losus (eg~ Queen Charlotte and 

Bahama Islands) do not display as significant ~n increase in their 

a body characters as the adjaCent.~inland populations, particula~ 
where geographical :si'ze gradients ,are 1nvolved, as inc;licatéd by the 

data provided (see previous parts). 

Concerning Allen 1 s rule, which states that the "tan, ears, bills 

and ~ther extrem~ties'bf animals are relatively shorter in cooler 

parts of a specie 1 s range than in the warmet\ parts" (Kendelgh 1961) ~ 

this ru1e ls applicable only partly to birds. My data arè inversely 
, 1 

prbportional to the expected values at least as far as bill and 

tarsus lengtos'are concerned. 
, 1 

Indeed, these body measurements are 

much longer in the caoler parts of the ,species range than 'in the 

warmer climates of the range. In both species. they fo1low the, 

trends observed in the other body measurements (weight, wing, and' 

tai~ lengths) and increase clinal~y northward where the largest, . , 

measurements have been recorded. Heat loss can efficiently be 

controlLed in the legs by regulW.ing blood circulation and by ~ucking 

j 
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them under body feathers in co1d weather (Irving 1972; personal 

observation), thus~obtaining efficient insulation against cold, 

whe~eas heat dissipation i8 neg1igible or nil in the'bill no matter 
r 

its size. Thus there seem8 to be no rea! advantage in having small 

bills and small legs in those parts of the range. To the contrary, 

it is probably advantageous to have lortg bills in co Id ar~as which 
, 

may be more efficient tools at obtaining food than a shorter bill. 

Long tarsi, proportional.to a larg~ and he~vy body, are probably more 

1 
advantageous also tqan small 

Some of the~e points will be 

short legs supporting a heavy body!! 
1 Il 

discussed ~gain in a. 'forthcoming 

section on the comparative ecology of the two species, particularLy 

with regard to interspecific competition. 1 
, 

According to Gloger's rule, the races of warm and humid areas 

are more heavily pigmented than those of cool and dry areas and black 

pigments are reduced in warm dry areas and browh in eold humid 

regions (Mayr 1970). This general rule applies to a large number of 

North American vertebrates, birds in partieular. Both species 

studied here comply .in general terms with this statement ainee the 

darker populations are generally found in the more hum1d areBS of 

the range (see sections on under and upper parts color and pattern). 

However, humidity~levels rather than temperature 1evels may be more 

important determining faFtors inasmuch as !. vil10sus and!. 

pubescen~ are conèerned because the1r darker P?pulations occur in the 
, 1 

most humid climatic and vegetation areas of North America, north of 

Mexico, d~fined by Aldrich (1963) as the Pacific\rain forest, where 

temperatures are not particularly warm, but rather cool-and stable. On 

.. 
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the other hand, the other darket forms of P. v1llosus occur in the 

" highlands of Mexico and Middle America where the humidity 1s' ., 
re'lat1vely high but where temperature, at 1eàst_during the n1ght, is 

~ \ 

, ,not warm but cold, and the day-time temperatures at th~t altitude, 
\ 

can be considered as temperate. The amount of white in the dorsal 

iregions of the Cordillera and Colorado,Plat~au populations of both 

species is a1so reduced significantly but the humidity and temperature 

of these regions are low. On the other hand, the Newfoundland 

population of ~. villosus has also réduced white ~rkings dorsally 

which in this case is,compatible with th~ high humidity levels 

recorded in that part of the species range but the~average 
• 1 

1 1 
temperatures are cool. Further research into, this problem using. 

recent,and up-to-date climatic data from a large number of localities~ 
t 

particularly localities where those species are known to occur may 

provide new insights towards a better comprehension of the problem. 

The physiological basis' for this.type of variation ia not clear and 
1 

poorly understood and as pointed out by Mayr (1970), there appears to 
\ 

be no genetic evidence for it. 

Aberrant specimens 

In addition to individual variation recorded within single 

populations and inter-population geographicai variation described in 

the previous parts for both Picoides villosus and~. pubescens, 

little abnormal or aberrant variation was d~tected in those two 

species. 
è 

Among the severai thousands specimens ex~ined l have not 
l , 

\ 
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recorded "totally albinistic spec<imens in any of those two species. l 

have however noted partial albinism in variable amounts, usually very 

small and'affecting a few feathers only in areas where those are 

normally black. These were recorded mainly in the facial pattern or 
\ 

on the dorsal regions, but nevertheless remain a rare phenomenon in 

both species. Melanism is even rarer and much more di~ficult to 
. 

detect having not been reported in P. pubescens. Short (1969) 

described an apparently melanic individual-of P. villosus which 

displayed many aberrant characters in addition to the extra amount of 

black in its plumage. It also has a peculiarly colored (ivory) when 

compared to that of normal individuals (blackish). My measurements 

of that specimen are somewhat large when compared to that of the 

population in the area where it was collected but nevertheless do not 

exceed the expected upper limits. Short (1969) rejected the 

possibility of hybridization with other species. l concur with his 

view but cannot of~er any additional proposaIs concerning. the origin 

of the specimen, except that it is probably a very rare mutant. 
1 

The black parts of the plumage, under certain conditions turn to 

brownish, particularly towards the end of the plumage cycle. l have 

recorded this condition on a few specimens of both speci~s and suspect 

that these birds were in their first year, ju~ging from the shape ~f 
l' 1 

the white markings of the wing coverts. This type of variation appears 

at random and is seemingly independant of geographic variation. It 

may be the result of excessive exp?sure to unusual environmental 

conditions which have caused an unusually rapid deterioration of the 

melanin pigments of the plumage. It is equally possible that those 

,,1 ... t~ .... _ L~ \ ·--------~---.-~ __ --~ .... -.t.IIP'-.ll11J-••• t----•••••• _.,",~t 
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may be birds of the year whic missed their first an ual m~lt dut to· 

abnormal physiological conditions. ~ 1 ~ 

Unusually long claws have been noted in a few stecimens of ~oth 

species but thes~ are neverth ess the exception and~maY~be causJd by 
/" P 1 l " 

abnormalities in the toes. /This type of variation js noi geographical i 
/ , 1 

/ f, 1/ 
or ge~etic but is appart;ltltly the result of a path;lOglCal7con Ition /1 

, / " that has occurred in /the bird s legs.'/ / r 
/' 1 jr 

// /1 /" 
,/ 

/ / 

/ ;Ix No hybrid ls known between P. vil10sus and l. pubescens ~lthou~h 
./ 

Hfbridiza tian 

the possibility of such hybridization cannot be 1u1ed out entirely: 

- However, l be1ieve thl!t it ia very unlike1y i~/~iew of the greaf 

differences observed in the eC11ogy, morpho~gy, and behaVior;fof those 

two sp~cies. Gray (1958) and;s~ort~ (i971);(ave listed the ,,~Wn l~ 
hydrids between l. pubescens or l. villosus and the otherl~orth j 
American species of the g~nus. The latter recorded an~iscussed the i/ 

1· /' 
, ') 

cases of hybridization between l. pubes~ens and ~. 'nitallii (3) and / 
; 1 

unfortun<t~e1y sa few hybrids 
f \ 

between P. villosus and l. scalaris (1). 

l' 
are currently known between the various members of the genus that, 

,,1 
little information can" be derived from the knOWIli cases. Hybridization 

! 

is 1ike1y to Qccur agairt between other species ,in other parts of the 

range of, the genus as predicted by Short (1971) when circumstances 
, '~"'" 1 

1 
are suit~ble for it ta takeiplace. Tp date those cases contribute 

little information on the relationships of the group. 

, . 

• lre •• _ TIll P' i' , Il UL 
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The subspecies concept 

The difficultY of cla~sifying,individuals, larg~ segments of 

populations or whole populations within the subspecies concept 

criteria as defined by Mayr (1970:210) has led a number bf authors 

(Hagmeier 1958; Jolicoeur 1959; Pimentel 1958; Sokal 1965; Wilson and 

, Brown 1953; and many oth~rs) to reexamine critically the practical 

application of the subspecies concept and even its existence. The 

1 
newer definition provided by Mayr (1970:210) is acceptable both from 

a practical biological and theoretical point of v{ew but the practising 
.' 

taxonomist is still often faced with insurmountable difficulties in 

his attempts to classify drganisms at the infraspecific level. 

[t is usually p~ssible to name populations or even individuals 

belonging to such popùlations but it may be~ifficult or impossible 
l , 

to do so where important overlap between characters occur in adjacent 

populations, namely where variation ia clinal. 
~ ,-, 

In island populations, 
\ 

which are Oftti~ endemic and completely isolated from those of the 
- , 

mainland the problem is usually simpler. 

In spite of ,the attempts that have been made and probably will 

be made to replace or relinquish this means of describing infra-

specifie variation, the subspecies remains an acceptable and useful 

tool for the practising taxonpmist in spite of its limitations. It 

If, 

oost however be;.. kept in mind that it is man-made category and not a 
, 

natural unit of evolution. lAs far as clinal variation is concerned, 

in spite of numerous attempts, no satisfactory method has y~t been 

adopted that fulfill ~he needs or requirements of aIl taxonomists. 

Having had much difficulty with this problem, particularly with the 

_ ... -~, ,-- --- ------... _ ... , ............. '''''e._ ... -... Z_'" .. l __ ~J .. II .. ---~--.. -7--------------••• )Îl2.]]lnlJ J_fi 
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long and wide c1ines found in Picoides villosus and f. pubescens east 

of the Rocky Mountains, l found'it d1fficult to differentiate the 
l ' 

various subspecies. Even in cases where areas in the range of the 

~line display a high homogeneity in one or severai characters, with 

b~pad sectors of intergradation, it may be better to consider the 
• 

cline as a who1e, as a group of\populations which vary a10ng gradients 

but which share some common characters. The fo1lowing c1ines have 
q 

been identified and should therefore be treated as fo11ows: 
- 1 

b) 

Pico ides VillJsus 
t 

1. \ septentrionalis - viiiosus - audubonii 
\ 

2. arrisi - montico1a - h~loscopus 

3. onticola - orius - leucothorectis 
" 

4. ieastus - intermedius - jardinii 

P1C~ides pubescens 
\ 

\ 

, . 

1. neisoni - glacialis - medianus - pubescens 

2. gairdnerii - glacialis - turati 

3. leucurus - glaciaHs - gairdnerii - turat'! 

In those cases, in addition to t~e subspecies identification, 

where possible, it may be very valuable to indicate the, taxon rir taxa 
\ 

with which the population identified has the closest relat10nship or 

relationshlps, starting with the enumeration of the subspecies with 

w~ich lt has the greatest affin1ties. 
\ 

for éxamp1e specimens of r. 
villosus from Rivers InIet, British Columbia cou1d,be designated as , 

harrisi (monticola-septentrionalis) or a series of P. pubescens from 

northwestern Ontario as nelsoni (medianus), the names in parentheses 

designating the taxa with which the subspecies has close relationships. 

IIIU. r _ t UiIp Il 2 Il 
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This treatment is not new but has the obvious advantage of indicating 
, 

at once the affin~ties of the specimens ~dehtified. l th~~re 
, 

recommend that it be used as a standard practice .when dealing with 

specimens which do not represent a1l the characteristics of the taxon 
1 

to which they are referred. 

Historical Interpretation 
" 

~
The history of the genus Dendrocopos, heretofore comprising most 

'of e species assigned 1ater to the génus Picoides, except 

tridac yiû'; and arcdcus. has been provided by Voous d.947) who "~I 
discussed c,oncurrent1y the process of subsp,eciation to some' extent 

for v~llosus and pubescens. The history of the genus Picoides has 
j 

\recently been expandetl by Short (1971) and Bock and Bock (1974) and 

in anot~er part of this study. ~he views presentet- here are different 

from those of Voous (1947). Short' s fi,nd:tngs, (197~ and conclusions 

"~---< are in agreement vith my c,onclusions except fo~,~~ct that l place 
Y"'~' j 

~ore emphast$ on Middle America and Mexico, as weIl as the southwestern 

part of the U~ited States as the center of evolution and dispersal of 

} the group into the rest of North America and into South America" after 

the pre-Pico ides (DendrocoBos-like species) an~stors, probably forms 

close1y related to the modern mid-Asiatic Dendrocopos species, had 

reached North America during the Tertiary. From then on, the various 

species have evo1ved and-expanded, some occupying vast ranges others 

b~ing restricted to small areas., Tt seems that ~l~tic and '1 

'ecologi~al conditions deteriorated throughout the T~rti~ry particular1y 
" ' 1 

dur1ng the Pliocene (Kendeigh 1961). 

" 
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Upon the glacial adyance and retreats of the Pleistocene the 

vegetation distribution in North America was co~siderab1y modified . 
(Dillon 1956). The history of the vegetation in North America 

since the Tertiary has be~n summarized by Kendeigh (1961), Menge1 

(1964), and Hubbard (1969). It is well-accepted that the climatic 

fluctuations of the period had important effects on vertebrate species 
.; 

primari1y in separating populations from parental stocks (Rand 1948). 
• ~ -rI,' 

It is probab1y through this phenomenon that large segments of 

populations of Picoides villosus and ~. pubescens fin?lly gave rise 

to groups of wel1-differentiated populations or subspecies. 

During the Pleistocene glacial invasions the ranges of the 

existing populations were probably compressed into small areas south 

of the ice-cap or in refugia. During th~ interg1acials and after the 

final last glacial retreat these 'populations became in contact dnce 

more with the reappearance of the continuous transcontinental fotests 

(or nearly so), but many of those population had bY,then diverged to 
. 1 

various degrees from the parental stocks. With P. villosus and P. 

pubescens, wh!ch are essentially forest birds, the taiga, the 

conifarous forest, and its southern ecotone probably acted as a 

bridge between a number of populations separated mainly by the Great 

Plains in the center of the continent (,Mengel 1970) and the Cordillera 

, in the no'rth. 

Glaciation·as an isolating mechanism' in speciatio~ has been 

\ 
reviewed by Rand (1948) and Selander (1965) and ls widely accepted as 

such. The existence of ,ref'ugia during the fleistocene allowed th.e 

survival and differentiation of populations in certain vertebrates. 

"111 Jt1 d Il , 1 1 P i. i 
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Various refugia have been proposed (Zeuner 1959; Flint ~97l; Calder 

and Taylor 1968; Heusser 1960; Terasmae 1973; Hopkins 1967; Guthrie 
~ 

1966) although it is possible that on1y those found south of the ice 

she~t could support forest végetation essential to woodpeckers. The 

possibi1ity remains however that Beringia (Guthrie 1966) cou1d have 

supported forèst vegetation at that time. 

The'fact tha~ various populations of Picoides vil10sus and P. 

pub1fcens have been isolated during ~he Pleistocene either south ~f 

the ice-cap o~ in refugia elsewhere to the northwest (Beringia) is 
,", \ 

1 

certainly appèaling to explain the present distribution of many of 

the subspecies. 
\ 

For example, assuming that Beringia was a suitable 

refugium with forest v~getat~on as the evidence suggest (Guthrie 1966~, 

it would explain the modern day distribution of P. vi110sus 

septentrionalis and ~. pubescens nelsoni and their expansion to the 

southeast after the reappearance of forest vegetation and their 

joining with the populations which occurred south of the ice-cap. 

The same argument could be invoked to exp1ain the ,present distribution 

of several ether subspecies, namely along the Pacific Coast and in 

the Cordillera region. The case of the Queen Islands is more complex 

although ~t appears t~at parts of the Islands formed a refugi~ 

during the Pleistocene (Calder 'and Taylor 1968). 'At that time 1they' 

could have been colonized by individuals of ~. villosus which later 

\ 
may have differentiated markedly from t~e coasta! parental stock the 

range 0\ which'may have fluctuated with the climatic changes of th~ 

time. It is therefore not unreasonable to state that some 

subspeciation, took place during the Pleistocene as far as severa! 
1 

\ 

,1 t 

:'1 

, , 
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populations of these\~ two woodpeckers are concerned, in the 1ight of 

Mengel's demonstrat~on (1964) that differentiation of severa! 
• t 

species of warblers (~arulidae) has taken place during that period 

through four gl~cial eycle~: ~ 

The ~ddle American races of P. villosus were affected during 

(Il the process as we 1, as revealed by the scanty data available ànd the 

\ present knowledge of the subspecies and their pre$ent distribution in 

that part of the range. The current southernmost subspecies. !. 

villosus extimus, may.weil have been the'forerunner of the other 

northern taxa! Pieoides pubescens, as proposed by Short (1971), was 

," probably prevented from expanding southward into Mexico and Central 

America as a result of comp&tition with other species. On the other 

hànd the possibility that its range was compressed northward. north 

/ 

of the U.S.A.-Mexico border, by other more successfu1 species must no~ 

be dismissed compiete1y. lt is possible that the present distribution 
\ 

of !. pubescens is a tather recent phenomenon, due partly to intra-

specifie competition, but a1so to ecological changes. 

lt seems logical to conclude here with Sokal and Rinke1's 

statement (1963: 469) which soms up my ideas o~ the subject in an 

e1egant wl;ly: "Geographie ~ariation is not 1ik8!ly to b~ due to 
~..... 1 

adaptation of a few characters to a single environmental variable, 

but 18 doubtless a mu1tidimentional procegs involving the,adaptat~on 
\ 

of-many ·characters~o a variety of interdependent environmental 
• 

factors\whose gradients and ranges probably ~verlap in rather ~omplex 

fashion". 

.. 
" 
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ABSTRACT 

An analysis of the banding récovery data shows that Picoides 

villosus and P. pubescens are not migra~ry in Most parts of their . -
''''"''-... j 

'1 

range but that some wandering oc'casional1y takes place in aIl 

geograijhical directions. 

ecology of the two birds 

\ ' 

., 
Information on the éomparative foraging 

~ ., 
indicates little interspecific competition 

in the'areas or sympatry. Preferences for cer~ain tree species for 

foraging, the utilization of foraging stations of particular sizes, 

the use of different foraging techniques, nèsting habits, and the 

selection of different insects preys were compared for those two 
" 1 

species. The data indicate that interspecific competition is reduced 
t , 

to low levels because each species occupies a different niche or 

habitat. On th~ Bahama Islands in the ,absence of K. pubescens, K. 
villosus is found in that part of the niche which ia occupied by the 

fo~er in the regions of sympatry, probably as a result of limited 

food resources. Intersexual differences in body size are associat~d 

with differences in foraging techniques and habits in I. villosus 

whereas such differences are ~ndepend~~t of inters~ua! morphologica! 
J 

differences in K. pubescens. Sexual dimorphism varies geographica!ly 

\in K. villosus and appears to be related to the availabillty of food 

resources and the presence or absence of other congeners as on the 

Bahama Islands. Finally the existence of reversed sexual dimorphism 

in tail length is questioned in those two birds. ' 

.' 
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RESUME 

L'analyse des données de recapture d,' oiseaux bagués indique 

que !. villosus et !_ pubescens ne son~ pas migrateurs dans l~ 

plupart des régions de leur aire de répartition bien qu'il y ait 

parfois des déplacements d'individus dans toutes les directions 
\ 

géographiques. L'informa~ion disponible sur l'écologie comparée du 

mode d'obtention de la nourriture et de ,'1' écologie générale de ces 

deux oiseaux indique une faible competttion interspécifique dans les 

zones de sympatrie. On a comparé le choix des essen~es d'arbre et 

, ' 
les postes utilisés pour la recherche de la nourriture, les modes 

et les techniques de recherche de la nourriture, la nidification et 

les insectes utilises comme proies. A la lumière de ces données on' 

en déduit que la compétition interspécifique est réduite à de faibles 
1 

niveaux du fait que chaque espèce occupe une niche distincte ou un 

habitat particulier. Aux ile~ Bahamas, en l'absence de~. pubescens, 

P. villosus occupe la portion de la niche ordinairement occupée par 

P. pubescens et ce, probablement à cause de ressources alimentaires 

restreintes. On a noté qes différences intersexuelles dans les 

dimensions corporelles qui semblent associées à des différences 

'" ' écologiques chez ~. villosus tandis que ces différences ne 

correspondent pas à des modifications morphologiques chez P. 

pubescens •. Le degré de dimorphisme sexuel varie géographiquement 

chez P. villosus et peut être associé à la disponibilité de la 

nourriture et/ou à la présence d~ congénères, comme aux lIes Bahamas. 

Enfin on met en doute l'existènce du dimorphisme sexuel inversé dans 
, , 

la longueur de la queue chez ces deux oiseaux. 



.1 

INTRODUCTION 

lt is widely accepted that two spèètes of animaIs cann6t occupy~ 

the same area unless they-differ ecologically:\ According to Lack 
, 1 • 

(1971) who has compiled a large volume of information on the subject 
" . 

in â brilliant synthesis this important biological factor was first 

enounced informally as a principle by J.B. Steere (1894, in Lack 
1 -

1971). Independant1y Joseph Grinnell, in a series of pape\s from 1904 

to 1943, reached similar conclusions and coined for the first time 

the term "ecological niche" to define the ecological area occuplied 

by each animal. The term is still widely used and its definition 
. 

has recently been restated (Whittaker !:.!:. al. 1973)'. Grinnell also 
, 

stated the principle of competitive exclusion. Concurrently, Gause 

(in Lack 1971), on the basis of the mathematical equations of Lotka 

and yolterra, demonstrated the' p~inciple which states that an 

ecological niche can only be occupied completely ~ stabi1ized \ 

populations of a single species. This became known as "Cause' s 

Principle" or "Ga use 's Rule". 

In the foilo~ing sections l will attempt t~ verify h~ Gause's 

Principle ia'applicable to two sympatric (over most of their 

respective range) woodpecker species (Picoides villosus' and P. - \ -
pubescens) with similar col or and co1or ,pattern but with marked 

1 
differences in their body size and other body measurements. 

Aspects of the1r 'ecology will be examined by comparing 

ecological data recorded for each species from direct field 

observati~ns to determine the extent of niche divergence. l have 

followed a similar procedure for the data recorded for each sex 

~-------------~ ---
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within each species in order to obtain additiona1 information on 

niche partitioning within each species as indicated py a few authors 

for woodpeckers and as recorded ~n a number of other bird species 

(Lack 1971). 

METHODS 

The main study ar~ was located at Mont St. Hilaire, in 

1 southwestern Quebec, at the 

~acent areas (1965-1970). 

Gault Estate of McGil1 Un~versity, and 

The f~ora an~ its ecological aspects 

have been descr~bed by Maycock (1961). Additiona1 information were 

obtained in similar areas in the Great Lakes-St. Lawrence Forest 

'Region, in other parts of Quebec, and in Ontario from 1966 ta 1975. 

Elsewhere, observations were made in other life regions, in March and 

April 1968, in Washington, Oregon, California. New Mexico, and 

Arizona. In March 1966 detai1ed records were obtained for Picoides 

villosus in the pine forests of some of the Bahama Islands (New 

Providence and Great Abaca), an area of allopa try, f.. pubescens being 
\ 

unknown on those is1ands.~Further information was noted in the 

borea1 forest region and its southern ecotone in the Upper St. 
\7 

~urice River and Abitibi regions of Quebec (1967, 19~8, 1972). 

Observations were ~de intensive1y from mid-September 1964 to 

m1d-November 1965, from Ma~ through~u1y 1966, and trregular1y 

thereafter und! December 1975. Data were recorded variously fram 

daybreak to "sunset, under vadous ~eather CO~ditionB. Birds were' 
. 

, fo110wed when foraging as long aS possible and when they moved to 
1 

a branch or à trunk, no ~tt~r what the number of times was, each 

1 

, \ 
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was counted as a s1ghting. Each act1v1ty s·e8~10n, prov1ded it 

lasted more than 30 seconds, was ~ecorded as a separate sighttng. 

Binoculars (7x35) were used when necessary. 
1 

Observations comprised ~uantitative data as follows: 'spec1es 
\ 

of woodpecker. sex, locality, date, species of trees and number of 

tre~~ ~ti1ized, diameter of trunk or branch (number of times on each 

noting size), he1ght of tree, foraging activity (glean1ng, pecking, . 
excavating, fly-catching, sap-drink1ng), behavior a~t+vities, 

foraging height. time spent on the tree, and time of day. 

The frequencles of occurrence in each ~ategory were tested by 

means of the G statistic (Sokai and Rohif 1973), a test of 

Independance (or association) whieh has general theoretical 

advantages over the conventional Chi-square test and 1s computationally 
" 

simpler. The 'significance i1evel aecepted here i9 P~.01. 

MIGRATION 

Most of the specie~in the genu~ Picoides are resident 

throughout the year in their breeding range (A.O.U. Checklist 1957; 

Schauensee 1966; Miller 1957) although irruptive and unpredicted 

movements have been ob~erved in certain species namely P. arctieus \ 
1 -

and !. tridactylus. Wandering off the bree~ing range has beén 

reported a1so in a few Bub8~ecies of !. viiiosus and !. pubescens 

although the majority are resident (op. cit.). ! In addition there 

, are contr~dictory reports eoncerning the statua of certain 

populations of those two speci~. 
1 

For P. v1IIosus Bent (1939) quot~s severai reports from observers 

ItIIIIL&&&i ..... nw~*~.'~"----- ·~,~,~,----~~ ...... m''' __ .I.T ... ,r ................ ---------------

" 
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who mention that some wandering" sometimes extensive, has taken 

place in parts, of the range particu1arly in the faii t ~hose 
'" 1 

movements appear to a(fect particularl~ .the populations of the 

northern and northeastern parts of the range as weIl as those from 

the northern mountainous areas. The subspecies villosus and 

septentrionalis are 'listed as wàndere1;s (A.O. U. 1957).,: The resultâ 

obfained by Lawrence (1967) in northern Ontario concur'with the 

published reports mentiOned above. 

With ~egard to!. pubescens Bent (1939) considers it a 

non-migra tory species but mentions that local movements and 

wanderi~g have,b~en recorde~ mainly in the northern and mountain 

populations. Lawrence (1967) considers it a migra tory species with 

on1y 16 per cent of the banded local population being residen~ • 

Smith (1973) suggests that some wandering takes places in South 

Dakota as wel1. , "" The A.O.U. Check-list (1957) reports wandering in 

P. pubesClens neisoni and P. n. medianus. Extraiimitai records from -_. eu L. 

Eng1and are listed also but the bird col1ected in G1ouceste~shire 
, ) 

does not appear to have reached England by its own means.(Smallcombe 

1909: 382; editor 1 s comments). This record would be very surprising' 

in view of the analysis of recovery data of banded birds which 
ft 

fol1ows •. 

\' 

The records of the official recovery data of banded birds 

provided by the Canadian Wildlife Service and the United States 
iii 

Ban~ing Office bave been summarized in' Table 1. , They indicate that 

.wandering ocèurs in both species to a, small degree' but such movemetits , 

atrect 1ess than 3 per cent of the birds banded and recovered. No, 

'1 
1 

l' 
~j 

1 
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Picoides 
vi110sus 

Pico ides 
pubescens 

Z86 

Distribution of recovery data in relation to 
distance from banding station 

~ 

25 of. miles ,50 + miles' 
('40 + km) (80 .. km) 

f 

100 ... mi1e~, 
(160 km) ,~ 

8, (0.98%) 8' (0~98%) 5 (0.62%) 

43 (1.17%) 26 (0.71%) 33 (0.99%) 

':,. 25 miles 
(-40 km) 

Total 

792 (97.42%) 813 

3572 (97.22%) 3674 

~2':11.345; d.f.-3; G=1.530; P>O.Ol 

Table 1 

\ . 

." 

o 
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significant difference waB observed between the distance travelled 

and the recovered number of birds between the t~ species (!2ell.345; 

d.f.=3; G=1.530; !>0.01). The data of Tables 2 and 31ijdicate no 

directional pattern or t?at one sex or an age group is more prone to 
, , 

wandering than the others. In f. villosus only females Were found. 

to have travel1ed more than 100 miles. In view of ,the small Bize of 

the sample 1 think that those results are purely fortuitpus. In 
1 

P. pubescens, bath sexes, adults and immatures, were recorded 100 

miles .(160 km) or more from the banding point. It must be pointed 
1 

out that wlth both species th~ time elapsed between banding and 

recovery (Tables 2 and 3) varies from a few weeks to more than 6 
1 

years. It ls not possible with those data to demonstrate that any 
, 

type of migration takes place at a given time, in a given direction. 
".l' 

They, however, -provide information on the wandering that takes place 
'1 

in some indlviduals irrespect ive of their sex or age. This kind of 

wandering is not directions1 and sometimes takes place over 

considerable distances (800 + miles (1287 ~ km); Tables l, 2, 3; 

possiqle records in Eng1and, from A.O.U. Check-list 1957). 

An additionaÎ argument against mig~ation in those two birds 

resides, in the fact that nojpre-migratory accumulation of subcutaneous 

fat occurs in them during the fall as expected from true migratory 

woodpecker species, such as Sphyrapicus varius. 

The ..results of .Illy banding and markfng a~Mont St. Hilaire 

(Quebec) i~d1cate als~' that bath ~pecies are not migratory (at least 
.-/ 

the largest segment of the local populations) in that part of their 

range and that local"movements do not take place on a large ~cale. 

l 
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RECOVERY DATA IN PlCOIDES VILLOSUS 

/ B{n:lng Data Recovery Data 

" Sex Alle Date Latitude Longitude Date , Latitude 

F ad~12 Jan. 1935 '51.1 - 099.3 15 Aug. 1938 "51.9 
F ad. 28,Apr. 1963 45.1 - 092.4 19 Oct. 1963 45.3 
F ad. 18 Jul. 1961 43.3 - 072.0 .)16 Nov. 1961 42.2 

/F -- ~ Nov. 1964 47.2 - 094.5 12 Feb. 1967 49.0 
• F imm. 25 June 1965 43.5 - 069.2 6 Mar. 1966 44.2 

/\ 

* ~imum è~t1mated distance be~een banding/and recovery stations. 

/ /' 

\ Table 2 

~.-

/ 

" 

Longitude Distance* 

- 102.9 165m. (265km) 
- 094.1 10Om. (161km) 
- 071.1 1.05m. (169km) 
- 097.0 175m. (282km) 
-" 0,13.0 - 23Om' (371km) 

/ 

". 

Dir. 

NW 
NW 
SE 
WNW 
N'W 

N-
00 
00 

\ 
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RECOVERY DATA OF PICOIDES PUBESCENS 
;, 
. , 

.1 j 
Banding Data Recoverl Data 

Sex Age Date Latitude-Longitude Date Latitude-Longitude Distance* Direction 

M ---- -12 Feb. 1961 42.2 - 089.0 16 Feb. 1962 44.5 - 091.0 240m (387km) NW 
F ad. 18 June 1962 43.4 - 070.2 -- Nov. -1962 42.0 - 073.1 200m (322km) SW 
M ad. 2 Oct. 1958 41.2 - 070.3 11 Nov. /1960 41.0 - 073.4 140m (226km) W 
F ad. 22 Nov. 1959 41.2 - 070.3 6 Nov. 1960 41.0 - 073.A 150m (241km) W 
F ad. 26 Sept.1959 41.2 - 070.3 5 Sept.1960 41.0 - 073.4 150m (241km) ~ 
F imm. 8 June 1941 42.2 - 083.5 4 Oct. 1941 41.1 - 082.5 125m (201km) SE 
F ad. 12 Mar. 1959 44.0 - 092.4 18 May 1959 45.4 - 094.3 135m' (2l7km) NW 
F ad. 12 Dec. 1948 38.2 - 092.2 27 Mar. 1955 38.2 - 092.1 100m (161km) W 

imm. 5 Sept.1961 39.5 - 074.0 -- Feb. 1964 35.0 - 076.4 325m (523km) S 
M -18 Oct. 1956 42.2 - 076.3 27 May 1959 33.0 - 086.4 800m (l,287lan) SW 
M 15 Oct. 1956 42.2 - 076.3 3 Oct. 1961 33.3 - 086.4 800m (î.,287km) SW 
M ad'. 23 Oct. 1957 40.4 - 073.3 -' 26 Feb. 1958 40.5 - 074.0 100m (161km) SW 
F imm. 13 Ju1y 1963 32.5 - ·><{}80.0 -- Apr. 1964 35.1 - 082.1 125m (201km) NW 

~ 1 F imm. 13 Jan. 1951 32.5 080.0 -- July 1952 35.1 082.1 125m (201km) NW N -, ex> 
F imm. 1 Feb. 1953 43.5 - 088.3 23 Jan. 1954 47.1 - 095.5 300m (483km) NW 1.0 

~"'~ ad. 10 May 1958 44.5 - 091.2 23 June 1959 47.2 - 087.5 125m (201km) NE 
F. ad. 29 June 1963 42.5 - 088.0 12 Dec. 1963 41.0 - 088.4 150m (241km) SW al 

1 
F imm. 27 Ju1y 1964 41.5 080.4 26 Nov. 1964 34.2 088.4 600m (965km) . - - - SW .. F 2 Feb. 1925 42.5 - 091.2 25 Oct. 1925..- 45.2 - 092.2 185m (298km) S 
M ad. 15 Jan. 1958 41.4 '087.5 3 May 1956 43.0 087.5 lSOm (241km) S 
F ad. 1 Oct. 1961 40.5 - 079.4 25 Nov. 1961 39.1 - 080.4 ioOm (161km) s 
M 12 Feb. 1961 42.2 - 089.0 16 Feb. 1962 44.5 - 091.0 190m (306km)- NW 

ad. 5 Sept.1961 \ 39.5, - 074.0 -- Feb. 1964 35.0, - 076.4 375m(603km) S 
F ad. 18 June 1962 43.4 - 070.2 -- Oct. 1962 42.0 - 073.1 200m (322km) SW 
F ad. 29 June 1963 - 42.5 - 088.0 12 Dec. 1963 41.0 - 088.4 100m (161km) S 
F Imm. 13 Ju1y 1963 32.5 - 080.0 _:... Apr. 1964 35.1 - 082.1 200m (322km) NW -_ ... 24 Oct. 1963 41.5 080.4 -- Feb. 1964 39.5 083.0 175m (282km) SW 

)~ 1 F imm. 27 July 1964 41.5 - 080.4 26 Nov. 1964 34.2 - 088.4 650m (1,046lan) S 
F ad. 2 June 1965 41.0 - 075.1 )3 Oct: 1965 42.5 - 073.1 150m (241km) NE 
F ad. 3 Ju1y 1965 41.0 - 075.1 9 Mar. 1966 43.1 - 079.1 . 175m (282km) MW 
F Imm. 9 Oct. 1967 38.2 - 075.0 1 June 1968 44.1 - 076.0 4SOm (724km)_ N 
M imm. 29 Sept.1968 39.5 - 074.0 11 June 1969 41.2. - 075.4 135m (217km) NW 
F imm. 10 Aug. 1968 40.1 - 074.0 1 Aer. 1969 39.0 - 076.0 lOOm (161km) S 

* Minimum estimated distanc~ between banding and recovery stations. 

Table 3 
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Most of the birds banded and recovered by me from thd fall of 1964 

'. to the fa11 of 1966 were seen throughout the winter and fo1lowing 
- - - ..----:' 

ne~eason, a1though a fewoonly could be recaptured tor checking .--....... 

the band numbers. 

, 
With the exception of one male, aIl banded and color-marked 

Picoides villosus were irregularly observed until the end of July 

1965 and aIl are assumed to have nested in a radius of 5 miles (8.1 

km) from the banding location,. although nests were not found in aIl 

cases. With'regard to P. pubescens 12 birds w~re banded and ~olor-

marked (8 males, 4 fema1es) during the same'period, aIl of which, 

one male and one female excepted, were irregularly seen until the 

end of July 1965. ThoBe data therefore indicate that the two species 

are primarily permanent resident in that region and probably in most 

of the general area as weIl. Those data concur with the information 

derived from the banding-recovery results provided above. 

To sum up, the information currently available ilhdicates that ' 

both Picoides.villosus and ~. pubescens are equally non-migra tory in 

most of their range and that some individuals, irrespective,of their 
• 

sex or age, occasionally wander in any direction from their regular 
1 

range. The longest distance travelled by ~. pubescens exceeds ~OO 

(1,287 km) miles from the point of banding whereas in P. villosus, 

it barely exceeds 230 miles (371 km). 

FORAGING ECOLOGY 

1. Habitat selection 

Picoides villosus occurs throughout most of the forested parts 

.. 
Il \ 

1 
1 J 
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of North and Central America (A.D.U. 1957; Pe~ers 1948) whereas !. 

pubescens ~ccupies f~rested areas also but its distribution southward 

stops near the international U.S.A.-Mexico border (A.D.U. 1957). Th~ 

habitat pref~ences o!~each species vary geographica11y to a great 

extent as pointed out by severa1 authors. 

The southernmost population of !. vi11osus, in Panama and Costa 
'd 

Rica, occupies the central h1ghlands between 1,200 and 2,100 metres 

to tree line, in the Sub-tropica1 and Temperate Life Zonee (Slud 

1964~194; Wetmore 1968:574). In Guatemala and Honduras the species 

is mainly found in the interior highlands alsp but from 600 to 2,900 

metres in pine and oak foreste (Land 1970:185; Monroe 1968:218). 

In Mexico it has been iecorded in the wooded high1ands a1eo main1y 
- 1 

in pine and oak for~ts (Blake 1953:300; Lowery and Da1quest 1951: 

600). In the western part of the United States, f: vi110sus occurs 

mainly in coniferoue and oak foreste, although it has been recorded 

frequent1y in other forest associations (Grinnell and Miller 1944: 

238-241; Short 1974). Its habitats in Arizona are similar (Phillips 

et al. 1d64;74? In the northwestern states'(Wa;hington, Oregon, 

,and Alaska) ,and in British Columbia it is essentia11y a bird of the 
~ 

\, ( 
coniferous forësts which vary from the humid coasta1 forests to the 

dryer suh-a1pine and montane forests (Jewett ~ al. 1953:408-410; 
c 

Gabrielson and Jewett 1970:318-383; Munro and Cowan 1947:142-146). 

\ 1 

To the east it is found in a1most any type of forest, even suitab1e 
, i 

~~ smal1 woods but may vary loca1ly in abundance. Oberholser (1974:521) 
~ 1 

recorded it in the "secluded timber1ands" of Texas whereas it occurs 

in the "extensive tracts of bottom1ands an~ upland deciduous forest 
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Comparative number of sightings throughout the'year, by specie~ and 
sex, ,on trees used for foraging in Great Lakes-St. Lawrence forest 
region of Canada. 

Picoides vi110sus Picoides pubescens 
(23,284)* (18,457) * 

TREE SPECIES MALES FEMALES MALES FEMALES 

, Fagus grandifolia 5,647 4,864 3,2~6 3;001 

Acer saccharum and other 3,361 2,943 ~, 750 1 1,194 
Acer sp. 

U1mus americana, most1y 1,974 2,359 2,819 2,744 
dead 

\ 

guercus rubra and other 237 201: 177 139 
guercus sp. 

P02u1us sp. 195 116 872 461 

Pinus sp. 148 223 18 14 

Others (including Alnus 453 563 934 1,128 
and Sa1ix sE.~ :;;. 

'- " Total 12,015 11,269 9,786 8,681 

* Total number of sightings 

\ Table 4 

l ' 

... "- .. r ... 

" 

ï 

.' 

1 
1 

1 

1 
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\ 

of North Dakota (Stewart 1975:168). Bird (1961:16) found it in the 

aspen park1ands of the Prairie Provinces of Canada, between the 

extensive North American grass1ands and borea1 forest. In the east, 

~ies a1most aIl the forest types recorded (Godf~ey 1966; Bent 

,~ 
1939; this study). 

At Mont St. Hilaire and in the adjacent areas in the Great 

Lakes-St. Lawrence Forest Region (Rowe 1972) where l have recorded 

observations for severa1 years Picoides villosus is we1l-distributed 

in the forests, wood stands, woods, and woodlots of various ages at 

aIl times of the year. It displays a marked preference for Fagus 

other hardwood species (Table 4). The fact that 

ericana rates highly on the list is probably a recent ' 
ç 
'-~ phenomenon resulting from the serious damage eaused to that tree by 

the Dutch elm disease. It would be expected that tree species with 

a coarse bark su ch as most Acer sp. and Quereus sp. should provide 

more foraging surface are& than a speeies with a smoother bark like 

Fagus grandifolia. Consequently those wOu Id be expeeted to be 

se1ected first but my data indicate clearly that those species rank 
1 

second and fourth in the liste The differenee between the various 

tree species seleeted by males against those chosen by females 

proved to be highly significant as indieated in Table 4, the fe~les 

2 
favoring mainly dead Ulmus americana (~~18.545; d.f.=6; G=146.9l8; 

~<O.005). 

My observations in the borea1 forest of Quebec and Ontario, 

recorded ma1nly from May through July, with a few records in August 

and during the fa Il are summarized in Table 5. Populus tremuloides 
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Cqmparative number of sightings, by species and sex, on trees used 
for foraging in the boreal forest region of Quebec and Ontario, f om 
May through July (1967~19~9). 

Picoides villosus Pieoides pubeseens 
(223)* (226)* 

1 ~ , 

TREE SPECIES MALES FEMALES MAt.ES FEMALES 

- Populus tremuloides 41 42 28 33 
\ 

27 
~, 

37 38 34 Betula sp. 

Pieea sp. , Abies ba1samea 1 & 
1 

11 12 0 19 

Alnus and Salix sp. 4 10 16 23 

Dead and'burnt trees 20 17 lt 7 

Total 106 117 110 116 

'" Total number of S1ghtings 
\ 

Tab'le 5 

'1 - \ 

\ 

i v 

1 
f 

Il 
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" 

"""'" and other Populus species, along with Betula species are the 

preferred trees used by !. villosus for foraging whereas the 

coniferous trees are not used as often. Dead and burnt trees are 

frequent1y used where they' occur and there appears to be no 

distinction as to their species, which in m?st instances couid be 

identified as coniferous species. In severai Pinus banksiana 

stands, often very extensive, in the Abitibi and Upper St. Maurice 

River regions of Quebec, l have seldom recorded P. villosus. On the 
1 

rare occasions when it was observed in those stands, it was near 
• 1 

clumps of Populus or Betula species. lt t~erefore appears that 

pure stands of Jack Pines are not attractive to P. villosus. l 

found no selective difference between males and females for 

2 
particular species of trees used as foraging sites (X -13.277; d.f.~3; 

G=4.683, R,.> 0.01) in the boreal forest. 
\ 

In the humid coastal forest of Washington State, during March 

",1968, no difference was observed between the tree species selected 

2 
qy males when compared with those seleçted by females (! ;9.201; 

d.f.=2; G=0.830, !>O.Ol). The sightings sumnarized in Table 6 

indicate a preference for conifers and large deciduous trees, 

whereas alders and wi1lows were used on1y occasionally for foraging. 

Elsewhere in the interior of the western part of the range - .. 
(California, New Mexico, and Arizona), in the montane woodland 4 

1 , 
(Table 7), no significant difference between sexes with regard ta 

tree species.se1ection for forag1ng was observed dur1ng March and 

2 -
April 1968 (X =13.277; d. L'=4; C:-1. 551; R,.> 0.01). Both sexes used 

Pinue and guercus species more frequent1y than any other tree 

l 

.. , ~);, " 
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Comparative number of sightings, by species and sex, on trees:used 
for foraging in coasta1 forest of Washington State, March 1968. 

Pico ides villosus Picoides pubescens 
(73)* (89)* , 

TREE SPEC!ES MALES. FEMALES MALES FEMALES 

Contfers 19 15 2 \1 

Large deciduous 13 14 18 23 

! Alnus, Salix, and Populus 5 7 21 24 _ 
sp. 

Total 37 36 41 48 ,. 

* Total number 'of sightings 

Table 6 

. \ 

\ 

Q 

\ 

,~' 
1;' 

Il 
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Comparative number of sightings, by speeles and sex, on trees used 
for foraging in interior Californla, New Mexico, and Ar~ona, March 
and April 1968. ~ ~ 

~ 
Pieoides vi110sus Picoides pubescens 

(208)* (131)* 

}, 

TREE SPECIES MALES FEMALES MALES FEMALES 

Pinus sp. 37 31 9 6 

Quereua sp. 33 29 • 3 1 

Other cdnifers 8 11 6 3 
\ 

..r-

Other hardwood sp. 9 7 11 15 

Populua, ~,' and Alnus 20 23 37 40 

Total 107 101 66 65 

* Total number of osightings 

Table 7 

\ 

\ 

,6 
J ' 

1 

"' .. 

. \ 

, 1 
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species on which they were observed. In certain situations, mainly 

along rivers, they were noted a few times in wi1lows, aspens, and 
" 

eottonwoods. 

In the Bahama Islands, during Mareh 1966, only six sightings 

"" 
were reeorded on deciduous trees (Casuarina sp.; 4 for males, and 2 

1 

for females) from a total of 1,991 sightings (1,055 for males, and 
. \ 

936 for females). AH the other sJghtings were recorded on pines 

(Pinus earibaea), which appeared to be in good condition. Pieoidesl 

vi110sus therefore appears't~e very specifie to pines on the 

Bahama Islands. This ~s strengthened furthe~ by the fact that w~ere 

declduous trees are found among pines, mainly at the edges of standsl 

or near areas of regeneration, only six sightings of P. villosus 

werereeorded in thos~ tr~es. Those sightings'were aIl made at the 

edge of a h~ghly dtsturbed area where on1y a small clump of pines 

had been left, near Nassau. 'One live-shelled Casuarina sp. was being 

used for nesting. 

Picoides pubescens displays great geographic variation in its . 
eholce of habitats as indicated by Bent (1939) and more recent 

observations provided by several other author8. In the ea8tern part 

of its range ~. pubeseens occurs in a variety of wooded habitats 

rhnging from wet thickets to mature f?rest stands. In the western 

part of its range it is often restricted to different habitats. In 
• 

California, 'it i8 mo~e often found in riparian growth~ and tracts 

of deciduous trees, and more rarely/ in oak be1ts and tracts of 
, • J 

contfers (Grinnell and Miller 1944:241-244; thisstudy). ln Arizona 
, " 

it i8 ~imited primarily to deciduou8 trees of the Trapsition and 

Il 

. \ 

.,1 
1 
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Canadi~ Life Zones (Phi11ips et al. 1964: 74-75). In Oregon and --, 
\ 

< Washingt"on, it usua11y occurs in coniferous trees in riparian 

situations and infrequent1y irr conifers (Gabrie1son and Jewett 1970: 

383; Jewett et al. 1953:411; this studyf. I~ British Columbia and 
/ 

Alaska it is main1y a bird of riparian thickets (Munro and Cowan 

" 
1947:142-146; Gabrie1son and Lincoln 1959:571-572). Stewart (1975: 

167-168) recorded it in "tracts of bottom1and and upland deci,duous 

trees" in North Dakota wherea,s Bird (1961:16) found it i7. the aspen 

Park1and of the Canadian Prairie Provinces. In Texas Oberholse~ 
.li 

(1974: 523) reported it from "humid w'ood1ands, wooded and bushy 

streamsides". Elsewhere in the United States its habitat preferences 

have.been summed up by severa1 authors in r~gional works and in Canada 

by Godfrey (1966:245). 

In the Great Lakes-St. Lawrence Forest Region cf éastern Canada, 
1 

, 
main1y in the relative1y undisturbed forest stands~of Mont St. Hilaire, 

Quebec, f.1pubescens disp1ays a ma,rked preference ~or Fagus 

grandifo1ia and dead U1mus americana, the latter sïghtings having 

been recorded main1y during the faU and winter months (Table 4)' • 

Acer saccharum comes th~rd on the 1ist of trees used for foraging 

whereas Quercus and Pinus species are used the least for foraging 

by !. ,pubescena. Misce11aneous species such as Alnus, Salix, 
1 

Ame1anchier, etc. rate hlgh in the 1isi: and àre fol.lowed by Populus" 

spee'ies. I.t ia surprising to find Fagus grandifo1ia to be the most 

freqoent1y used tree in foraging in that forest,type.because its 

re1ative1y smooth bark does not appear to offe~ as~e a foraging 

surface -area as th~ other species with rougher bark bu~ the softer 

f 

"c~ ," J • 

el 
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Il • bark of those 'trees may l'lrovide a higher d.ensity of preys, due to its 

softness. Beech trees used by ...... pubescens for foraging usuaIIy 

have a amailer diame ter (D. B. .) wh~n compared wi th those ~sed by 

!. villosus. However, the n hales, cracks, and 

shailow crevasses of the ..... ~-v-"~ch trees may yield a high 

percentage of preys more attractive ta!. pubescens than the prey 

species found on othei trees. Those may be e~sier to obtain on 

beech •. A similar situation was noted in P. villosus, which forages a 

however on larger trees. A significant difference was fo~d in the 

frequency of trees on which sightings were observed for male pub es cens 

2 
when compared to female sightings (! =19.545; d.f.-6; G=2DD.100; 

!< O. 005). This difference can be accd'qhted for partIr. by the fact 
.; 

that fema1es (13%) ~ere observed more freqU~nt1Y than males (9.5%) ;1 
in Alnus and ~ species and that males (8.9%) for~ge more /.. 

'., hequent1y in Populus spe.cies than females (5.3%). In that part of 
-.. 

the range, the combined frequenc1es of Pico ides villosus, when, 

compared to those of P. pubescens are different at a highly 

2 . 
significant level (! "'1~L545; d.f.'f6; G:z3,362.059; f.-< 0.005). 

Picoides villas us utllizes ~ grandifolia and! ~ species to a 
;. 

significantly greater extent than!. pubescens. On the other hand 
Î 

the latter .made more frequent u,se of dead Ulmus americana . 

(particularly durlng w!nter months), Populus species ~ SaUx and AlnuB 
\ 

species than!. vll1osus. It·is therefore ,,~v~,~ent from the data of 

Table 4 that!!8!:!.! grandifolia (45.1%) is select .. ~d"fôr foraging more 

frequently by P. villosus than~e other treê "8pecies ln the 
~ - , 

deciduous, relatlvely undisturbed' forests of the Great Lakes-St • 

. ' 

1 

);'-~" .... 

\ 

J. 
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Lawrence Forest Region (Mont St. Hi1a~re; Gatineau Park) where most 

of my ,observations were recorded. 

In the coniferous forest, t?e sightirigs of !. pubescens in 

relation ta the tree species utilized in f6raging are sh?wn in Table 

5. No significant difference was observed bet~een the tree species 

, 2 
se1ected by males against those chosen by fema1es (X =13.277; d.f.=4;. . , 

G=6.949, P > O. 01) • Betu1a species are used extensively; and rank Urst 

1> ' 
.. {3I. 9%).t followed by Popu1us species (27.0%), and Alnus and Sa1h: 

, 
spec::ies (17.3%). Foraging on other trees amounts ta 13.7 per cent 

on conifers and ta 10.2 per cent on dead or bumt trees. Wben the 

combined frequenc'ies of trees chosen by !.' vi110su8 are compared with 

those used by !. pubescens the 'difference in choice bY, the two birds 

2 ' 
1:s .high1y significant (! ..r14.860; d.f.~4; q!!:1,332.953; !<0.005). 

, 
,The princip1e difference ls tha,t' P. 't'1llosus uses more frequent1y the 

Populus spe'7i,es and ,the dead Qr ,bufnt trees than !. pubescens. On 

the other hand, the latter species forages more frequent1y on Betula, 

Alnus, and SaUx species, as shawn in Table 5. 

In the Pacifie Rain Forest, for !. pubescens, the ·proportiohs 

of trees $e1ected by males for foraging do not"differ signifiearitly 

, .. 2, ... 0 

from those selec ted by f emales as shawn in Table 5 (! =9.210;. p. f .:::2; 
.. 

G=O.600; !> 0.01). Those birds forage primarily on Sa-lix and Mnus 
1 .~ 

sp~ci.es as well 'as on oth~r' large âeciduous, trees ... They rarely go .. , 
.. , 

on conifers. When those data are eompared wit~ those obtained for 
• 0, 

, " 2 
the dif ference 18 highly s1gnificant (! -10.597; d. f. -2; P. villosus, - , 

caS2.138,; ! < 0.005) t although both ~ird9 frequently select large 
, 

deciduous trees for foraging (!. vlliosus", 31.0%; f.. pubescens 
" 
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46.1%). However, little overlap o~curs between the two birds as fa~ 

as the most frequently selected trees are concerned, which indicates 

a good degree of, segregation in the fo.raging substratum in that pa,rt 

of the raÏlge. 

In the interior of the western 'part of the range of' P. pubescens 

(California, New Mexico, and Arizona) primarily in Montane woodland, 

the differlence in the choice of tr~es selected by males versus females 

(Table 7) is not significant (X
2
=13.277; d.f.=4; G=3.397; ~>O.Ol), 

and sof9wood deciduous trees are chosen in preference to hardwood 

\ 
trees. Upon comparison of those data with those recorded for f. 

villosus, the difference in' trees selected by one bird against the 

other 

trees 

ia highly significant with little overlap 

(X
2
=14.860; d.f.=4; G-96.l24; P<O.005). 

between the-main 

Thus P. villosus 
1 

forages primarily ln pines and oaks wheIieas P. pubescens selects 

mainly softwood declduous trees llke Populus, Alnus, and Salix 

species. 

2. Time spent foraging 

A considerable amount of time during the active period in a bird' s 
'\ /l 

day is spen~ searchlng for food. lt was not possible to determine 

the larDount of time devoted to this essential activity in comparison • 
with other equally essentla1 activities during a 24-hour period, 

\ 1 

because l could not follow a given individual for more than a few 

hours at a time, exc~pt at the nest. 

However, for a number'iof birds: which spent more t~an 30 seconds 

foraging, l recorded the time to the nearest 0.5 minute, devoted to 

~ 

~, ~;.I,. 

! 

î 
l 
! . 



that activity by means of stop-watch in the Mont St. Hilaire area. 

It proved to be difficult to record with greater accuracy this type 

of information. My compiled data'appéar in Table 8 7 where the number 
-->' """-of sightings, the mean of the time spent forag1ng, and the range of 

,- 1 

the recorded Values are shown. Those data sho~ little variation 

- 1 
between s~x and species, except on the Bahama Islands where the birds 

1 
spend more time, on an average.:in each foraging seasion. Furthermore 

-...... the range 0; the obser;ved values iB not as' wide. 

, 1 

This type of information, although interesting ia not informative 

due to the particular mode of feeding of woodpeckers (ta be discussed 
, 

mori ful1y later). For example, a bird may appear on a tree, explore 

it for 1. 5 minutes, feeding in ~'the meantime or carrying various 

other behavloral activities. Then it moves to another tree where it 

" spends 10 seconds on1y locating an ~ppropriate source of food at 

which it may spend a considerable amount of time, up to 18 minutes 

as recorded in a male ~. vi11osus, on an aspen in the' Abitibi 

region of Quebec, in June 1969. 

). Foraging height 

Foraging height i8 high1y variable in woodpeckers a9 indic~ted ."" 
in some of the published data (Selander 1966; Jackson 1970). 

Jackson (1970) found a tendency for male Picoides pube8cens to 

forage lower than fema1es although there ls overlap bet~een the 

two sexes. _ In my e~periencet'I ,never found a satisfactory way of 

recording for~ging height, other than recording the height at which 

a bird atarts foraging and the height at which the activity stops , 

. , 
• 

.. 1 
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Average time. in minutes, spent foraging in various. populations of woodpeckers. 
(' 

/' 

~ 

Picoides villosus oPicoides ~ubeàcens 
1\ = 

1 MALES FEMALES MALES FEMALES 
( 

-----_ .. -

/ 

LOCALITY N mean range N mean range N mean range N mean range 

Il' Èà8tern Canada 174 1.6 0.5-18.0 168' 1.9 0.5-16.0 191 c 1.7 0.5-13 .0 177 1.9 0.5-16.5 

Western rain 41 1.7 0.5-13.0 25 1.6 0~'5-11.0 34 1.8 0.5- 9.0 27, 1..7 0.5- 8.0 
forest l,.l 

0 

0.5- 8~5 
~ 

Western interior 17 1:4 0.5- 4.5 23 1.7 0.5- 6.0 29 1.9 33 ' --1..8 0.5-10.5 
forest f· 

, /' 

Bahama Islands 87 2.4 1.5- 4.0 49 2.1 1.0- 3.5 .-
/ 

./ 

/ 

f .- - Table 8 . /' 

/ 

/ 
, 
-

"1 
1 
1 
1 
1 
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or where it leaves the tree. No difference in landing heights were 
\ 

recorded between sexes. My reservations concerning the significance 

of time spent foraging are applicable here as weIl. Indeed, 

woodpeckers of both sexes, often start low on a tree (~. villosus) 

or on a lateral branch near the tru~k (!. pubescens) and proceed 

\ 
a upwards or outwards until they locate a point of -interest, where a 

more specifie activity takes place. A single bird may ~us land, 

forage upwards, o~twards. arountl the trunk, on the limbs of a single 

tree from a few feet above the ground (or snow) to tne top of the 

-
tree in a few seconds without engaging in any spe~ific activity. It 

then moves to another tree. or several other trees, where it repeats 

the same procequre, until it finds an area of interest on one tree or 

11mb. Then a specifie activity takes place. 
~, 

Since these aciivity-

related areas occur totally' at random on trees and are found as a 

result,the birds' search: not as a result of selection for a 

particular foraging height, this factor ls thus pro~~bly highly 

dependent on chance and does not appear to be related to the, sex of 

the birds. l can ~nly conclude that height is indep~ndent of the 

foraging activity and that It has litt1e importance with regard to 

i" " the general eco1ogy of those birds. 

l' 
4. Forag!ng stations 

The selection of foraging stations or sites in Pico ides 

vi11osu8 and P. pubescens has been dlscussed recent1y by a'few 

authors (Kilham 1961. 1965, 1970, 1973; Lawrence 1967; Jackson 1970; 
• 

Risiel 1972) and for the othèr woodpeckers (Ligon 1968a, 1968b; 
" 

\.1 , , 

• 



l, 
1 

'1 

306 

, , 

Se1ander 1966; Wallace 1974; Williams 1975; Hogs tad 1970,' 1971. 

-1976). 'Those authors found temporal and spatial differences between 

species and between sexes of t, he same species, which are in general \' . .J 
ag!eeme~t"with my results. 

-... 

a. Cqoice of fofhging stations 

My data <âre summarized in Tablé 9 and indicate highly significant 

differences between the foragin'g sites selected by the two sexes 

within a species and between the two species. In Picoides villosus 

both sexes forage.on the trunk as weIl ~s on the limbs but males 

display a mark'ed preference for trunks whèreas females have been 

observed more frequently on branches. Bath sexes infrequently 

forage on the ground or on trees, or branches lying on the ground. 

The difference between the frequencies recorded for females foraging 

on branches compared with those against trunks is not well-marked, but 
.' 1 

, j 
the choice of foraging stations by females compared with the frequencies 

2 
obtained for males ls highly significant (! :;~O.597; d.f.=5; G-676.1l6; 

! <0.005). 
\. 

In Picoides pubescens (Table 9) the difference between the 

frequencies observed for maIes and fe~les ls highly slgnificant 

Œ.2"'lO.597; d.f.-2; Gc341.365; P<O.005). Fema1es forage 

stgnificantly mo:tre o;,ten on branches t'han males whereas the latter 
l ,f 1. ~ 

•• l,' '!. ~ 

forage equally (or nearly~~o) on branches and trunks. Females go 
(~ .. j 

" . 
more frequently to the ground than males but the d1fference 1s not 

signif'1cant. 

When the combined data (both sexes) of both 8peci~s' (Tablé 9) 

'1 " 

'1 
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J 
Number of aightings in relation to foraging stations, ies and 
sex. 

\ 

Pico idee villosus (22,856) ** Picoides ....,.;;.;;;.;;.:;~e~n_s (17,848) * 

Sightings on ~ES 

Tree trunks 7,764 ,(65.1)** 

'4,014 (33.6) 
\ 

Brlinches 

Ground 1155 (1.3) , 

Tota! 11;933 

* Total number of sightings 
*~ Percentage 

FEMALES 

5,:253 (48.1) 
\ 

\ 

5,498 (50.3) 

172 (1.6) 

10,923 

1 

Table 9 

MALE FEMALES 

4,731 (49.4) 2, 9~9 (35.9) 

" J)J.-
4,619 (48.3) l(~)~96 (60.4) 

'1 

223 (2.3) . :310 ,(3.7) 
• 

9,573 8,275 

"\ 

1 • 

, \ , 

l ' . ' 
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are 

by,!. 

difference bet~een the foraging stations se1ected 

-,--~;.;;;...;;;-t and!. pUbescens' Is hlgh1y significant (!2=~O.597; 
d.f.=2; 

,J 
frequent1y 

frequent1y 

Plcoldes vi110sus is found more 

trunks than on branches and P. pubescens forages jore 

branches and on the ground. 

b. Live versus dead trees 

Jack~on (1970) and Klsiel (1972) found differences in the choice 

of trees (dead versus live) for foraging in both species studied 

here. 1 h~ve col1ected data, maln1y in the Great Lakes-St. Lawrence 
, 1 

Forest Region on this topic and found no signiflcant difference in 

the choice of live trees versus dead trees between the sexes of 

both species, especial1y in!. villosus (50.9% - 49.1%), aithough 

females !. pubescens show a slight preference for dead trees 'even in 

summer (47.3% - 52.7%). My data appear in Table 10 and indicate 
, 

that P. villosus does not show any preference for the type of trees 

2 used for foraging throughout the year (! =6.635; d.f.-l; G=4.337; 

!~0.01). On the othe~and, "f. pubesc:ens disp1ays a marked 

~~ference during the summer months for live tree~and for dead 
, \, '2 

trees during the rest of the year (X =6.635; d.f.sI; G~7.629; 

P>O.Ol). Those results are con,sistent with Jackson's (1970) in 

Kansas. 

No significant preference appears for one type of tree against 

the other'when the combined data of P. villosus are compared with 
1 . 

2 ! J 
those of f. pubescens <! =6~635; d~f.=~; (;:5.839; !>O.Ol). lt is 

therefore evident that the condition of the trees used for foraging 

\ ' 

" 

-------1 . 
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.. 
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Selection of live versus dead trees for foraging in eastern Canada (Great Lakes-St. Lawrenc~ 
Forest Region) 

Picoides villosus (9,684)* 

DEAn TREES 
/' 

May through Oktober 2,308 (47.8)** 

November through 
,/ 

2,431 (50.0) 
April 

AU year 4,739 (48.9) . 
,/ 

! " ..." * Total number 6f sightings for both sexes 
** Percent age 

/ 

1\. 
,/ 

"" 

, , 

LIVE TREES 
>, 

2,5l3 (52.1) , 

2,432 (50.0) 

4, 9~5 (51.1) 

• 

Table" 10 

'\ 
' .. 

Picoides Eubescens (6 y 729)* 

DEAn TREES LIVE JREES 

1,891 (48.4) 2,012 (51.6) 

1,273 (45.0) 1,553 (55.0) 

3,164 (47.0) 3;565 (53.0) 

'tf 

~ 

.r' 

!:"~ , '-:·~.:i~ "~"Jr~~: 

'. 

) 

1 
1 

~ 

,/ 

\.Al 
d 
\C 



has some significance on~y with P. pubescens particu1arlykurin; the 
~ 

win ter mpnths when dead trees (Ulmus americana) are selected (antl 

for, live trees in summer) more frequently. 

'\ 

5. Diameter of foraging stations 

Some selectfon takes place between sexes in P. villosus(and 
/ 

!. 'pubescens in the choice of the foraging substratum, mairl1y with 
/ 

re~ard to the species of trees used and certain parts of Ith~ trees~ 

(trunk, versus branèhes). lt appears' that further selectJon exist 

between sexes of one species and b"etween species as to the si,ze ,Of 

the foraging medium. Both woodpecker species use extènsively the 

branches and trunks ~f trees for foraging. the extent to which the 

'niche' fs partitioned between the sexes in a given species and ---.. 

'between the two species (diameter foraging substratum) is dea1t with 

below. 

a. Diameter of trunks and branches - Eastern Canada 

In the Great Lakes-St. Lawrence Forest and Boreal. Forest regions, 

~y dat,a, _recorded throughout the year (Table 11). indicate some 
o 

significant trends with regard to the size of the foraging stations. 
'\ 

In Pico?des villosus females tend to use more frequent.ly (47.2%) 

than males (32.6%) trunks larger than 12 inches (30 cm) 1n diameter 
.. .li 

whereas male8 show a marked preference for tre~s in the 4~8 lnches 

(lo-~O em) DBH range, and again femalee prefer trunks in the 2-4 
, 

1nches (5-10 cm) class, and males, trunks of 2 inches (5em) or 
1 

sma1ler. The d1fference between the various frequencies 1s highly 

\ 

\ 

, 
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DIAMETER OF FORAGING STA~IONS - TRUNKS 
(Eastern Canada, a11 ~ar) 

Pieoides vl110sus \ 
(19,.062)~ 

MALES FEMALES 

Pico1des pubeseens 
(10,227)* 

MA~ES FEMALES 

2 in. (Sem) 
or 1ess 

146 (1.6)** 78 (0.8) 1,812 ~.7) 1,428 (31.7) 

" 
2 - 4 in. 
(5-10em) 

139 (1.5) 299 (3.0) 1,421 (24.9) 1,728 (38.4) 

4 - 8 in. 
(10-20em) 

1 

1,131 (12.3) 657<>(6.7) 880 (15.4) 341 (7.6) 

8 - 12 in. 
(20-30em) , 

3,880 (42.0) 4,149 (42.2) 1,239 (21.6) 851 (18.; 9) 

12 - 16 in. 3,002 (32.5) 4,279 (43.5) 
(3O-40em) 

16 in. (40ïm) >934 (10.1) 
or more 

Total 9,232 

* Total number of sightings 

**. Percentage' 

.' 

,~-

, q , 
~ 1 

, 

368 (3.7) 
<? 

9, 830y-

Table Il 

" 

: 
169 (3.0) 75 (1. 7) 

196 (3.4) 81 (1. 8) 

5-,723 .' 4,504 

Q 

" 

• 
~ 

" l, 

, • ~ t •. _.'. t 

, 
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( 

'significant (X
2
=16-.7S0; d.f.=S; G=677.80.2; P<O.OOS). - ~ -

In Picoides pubescens males and.females use more frequent1y 
ç 

trunks ~f 4 inches (10 cm) or less in DBH than P. vi1losus but 
o 

fema1ès use ~hose much more often than the males. Males tend to 

forage more frequently on trunks larger than 4 inches (10 cm) DBR, 

with a marked preference for the 4-8 inches (10-20 cm) DBR class. 

Comparison of aIl the frequencies shows a h~ghly significant 

difference between the size of the trunks used by males èompared 

2 " 
with those used by females (X =16.750; d.f.=S; C=333.9l0; ~~O.OOS). 

- / 

The difference between the two species are more striking, with P •• 

pubéscens foraging significantly more freque~ly on trunks with a 4 inch 
\ 

(10 cm) or less DBH, whereas f. villosus shows a marked preference fo~ 

those with a DBH of 8 inches (20 em) or more. Some overlap"occurs 

however in the 4-8 inches (lO-20 cm) tlass. Nevertheless the comparison 
(':' 

of the frequencies obta~ned for each species on each trunk class i5 . ~ 

2 highly significan~ (X =16.750; d.f.eS; G=1~,580.546; P~0.005). Xhose 
- .. -

data indicate a well-marked ~iche par~ioning between the two species 

with ~egard to the~size of the tree trunks selected for foraging. 

In the same geographical area, my data on the selection of 

certain sizes of bran~hes.fOr for~ging by both sexes of both species 

are sùmmarized in Table 12. For Picofdes villosus they indica~e no 
v 

2 significant differeqce between the sexes (! =9.210; d.f. e 3; 

G=1. 220; P > O. 01) • Both o:lrds forage .... more frequently (70%-) on" 
o 

branches ~ith a 4-inch {10 diameter or more, whereas,br~nc~es 
'\ . 
with a 2-inch {5 used the least 1 (1l.8%). 

Bath sexefl of P .. pubescens similllr forag:f,pg 

. \ 

, 1 

, 
" 

\ 
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-... 

D.f~TER 

2 in. (5em) 
or less 

, 
2 - 4 in. 
(S-IOem) 

4 - 6 in. 
(lO-15em) 

6 in. (15cm) 
or more 
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DIAMETER OF FORAGING STATIONS - BRANCHES 
(Eastern Canada, aIl year) 

Picoides villosus Pieoides pubeseens 
(5,467)* ,~ -(7,088)* ' 

, 
MALES ,YEMALES MALES FEMALES 

294 (11. 5) ** (12.1) , 1,495 (41.2) 1,363 (39.4) 

~ 
443 (17.4) 533 (18.2) 1,397 (38.5) .1,460 (42.2) 

.... -(' 

( 612 '(24.0) 694 (23.8) 't77 (13!~J- '--->525 (15.2) 

1,1~7 (47.0) 1,342 (45.8) 258 (7.1) 113 (3.3) 

'* 'f'6'tal nwnber of sightings 
(, D **. Percentage 

" ... 

• 1 

, 
" 

.... ' 

II" ," 
~ . ,~ 

" '~ , 

.' \" 

c ,.' 
. , \ 

1 • 

.. 
l • ' ' ... 

.1 " 
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frequencies on branches yith a 6-inch (15 cm) diameter or 1ess, but 

males were observed foraging significant1y more often than fema1es 
l 

(7.1%/3': 3%) OQ branches with a 6-inch (15 cm) diameter or more. This 

is probab1y'the factor'which'accounts for theos~gnificànt clifference 

fecordè4 in the frequencies of foraging sites obtained for the two 

sexes of that species (X2:12.838; d.f.=3; G=64.1~0; R. <0.005). The 
\ 

,.l -
j 

frequencies observed for each species for each branch c1ass show a 
2 . ' 

high1y significant difference o6tained (X =12.838; d.f.~3;lG=5,11s.945, 

~<0.005). Those data il.ndicate that' P. villosus selects significaritly 

larger branches than pubescens an~ that there is 1itt1e overlap 

between species and branch.c1ass, part~cular1y in th~ branches over 

,'6 inches (15 cm) in diameter. Thus niche partioning existing here 
t 

,also in a we11-marked manner. Eacn species and the two sexes of 
r 

P. pubescens (to a 1esser extent) select a well-defined range of branch 
~ - . 
sizes for foraglng. Although te'St~ of significance were not 

, 
performed, there appears to be no seasonal variation in .this' group 

of data. 
• Q 

: ' l< 
1 

b. Diameter'of trunks and brAnches - Pacifie Rain Vorest 

In that part of the range no significant difference in the 

sele~tion of a parti)ular size of foraging ~edium was observed 

. 2 
between the sexes of P:i:coides villosus and f.. pubesc'ens (li -15.086; , ..... 

d.(.=5; G=4.456, P. vi1losus and 4.524, P. ~ubescens; P>O.Ol) as 

shown by t~e data in Table 13. On. the other hand, a, ~ignificant 

difference'w~~ obtained upon comparison of the combined frequenci~s. 
'" 

recorded in each spec!es (X2=16.750; d.f.-5; G-53.757; P<O.005). 

~' , .' , _. '. - \ 
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DIAMETÉR OF FORAGING STATIONS - TRUNKS AND BRANCHES 
\ (Pacif ie Rain Fons t) ~ 

Pico ides villosus 
(73)* 

DIAMETER MALES 

2 in. (Sem) , 3 (8.1)** 
or less 

2 - 4 in. - ---
(S-10em) 

4 - 8 in. ':3 (8.1) 
(IO-20cm) ... 
8 - 12 1n.- 8 (21.6) 
(20-30cm) <. .,., 

12 - 16 in. 16 
, ,1" 

(43.2). 
(30-40cm) 

16 in. (40em) 
~ 

70 Ü 
Ol: more 

',* Total number of sightings 
** .Percentage 

o 

- J ' .. 

, ' 

FEMALES 

5 (13.9) 

2 (5.6) 

-1 2 (5.6) 

9 (25.0) 

,11 (30.6) 

1 0.9.4) 

o 

~ l'able 13 

<> 

l " ... 

,\ , 

~ieoideè pubescens 
(89)* 

MALES FEMALES 

. 11 (26.8) 17 (35.4) 

9 (22.0) 6" (12.5) 

. 
9 (22.0) 11 (22.9) 

8 (19.5) 9 (18.8) 

4 (9.8) 3 (6.3) 

2 (4.2) 

•• 

-
l' 

'. , 
". 
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Thus P. villosus forages more frequently on trunks and branches with 

an 8-inch (20 cm) diameter or more while ~. pubescens was observed 

more frequently on branches and trunks with an 8-inch (20 cm) diameter 

or less~ There ia some over1ap in the 8-12 inch (20-30 cm) diameter 

.~lass bu~ n~t sùfficienf1y ta affect the overall results. The fact 
" 

that P. villosus has a hig~ percentage in the 2-inch (5 cm) class or 

less is'due ta its p~ce on smaller branches, par~icularly on the 

.. " large conifers of the Pacific Rain Forest. In spite of entirely . 
different genera1 ecologica1, conditions, niche partioning iB evident 

again here. 

"'" \ c. Diameter of trunks and branches - Western Montane Woodland. 
1 

In that region the two species forage on diff~~ent treeB (Table 

:7) which are mai,ply' conifers and oaks for P. vi1J:osus, and wi1lows,. 

a1~ers, and cottonwoods for !. pubescens. In spite of those general 

d1fference~ no marked-differebces were found between ~he sexes o! 

both species (Table 14) with regard ta selection of one size of 

foraging medium against another (!.2=15.086; d.f.=5; G=8.703" !., 
) 

vilIosus and 3.607, !. pubescens; !>O.Ol). A si~1ficant difference 
. , 

was however obtained upon comparison of the èomb~ned frequencies 
2 ~ 

recarded in bath species (! =16.750; d.f.=5; G=159.8~1; !~O.005). 

Again~. villosus sel~cts the larger foraging sites and P. pubescens 

the smal1er ones~ Niche :partioning :1:8 thus expressed here in two . , , 

ways: in the selection of foraging-sites ~f different sizes by each, 

species and in the selection' of different tree ~peci~s for foraging 

by each bird,. 

'1 
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DIAMETER OF FORAGING STATIONS - TRUNKS AND BRANCHES 
l (Western Montane Woodland) 

"-\ 
\ Pico ides vi110sus P1coides eubeseens 

(208)* (128)* 

" 
DIAMETER MALES FEMALES MALES " FEMALES 

2 in. (Sem) 15 (14.0) ** 114 (13.9) 20 (30.3) 22 (35.5)"' 
or_less 

, 

2 - 4 in,' 8 (7.5) 14 (13.'9),' . 9 (13.6) 9 (14.5) 
(5-10em) 

4 - 8 in. 10 (9.3) 13 U2.9) 16 (24.2) 15-1(24.2) 
(10-20cm) 

8 - 12 in. '23 (21.5) 30 (29.7) 17 (25.8) 14 (~2'. 6) 
(20-30cm) 

" 12 - 16 in. 36 (33.6) 23 (22.8) 4 (6.1) 1 (1.6) 
(30-40cm) 

( 

16 in. (40cm) 15 (14.0) 1 7 (6.9) 0 ·1 (1.6) 
or more 'f'\-' 

\ 
* Total nUJl1ber of s1ghtings 
•• Percentage 

"" \ 'il 

Table 14 
'--- --.... -

, , 

.". ~ -, 

, . 

---------\, 
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" d. Diameter of trunks and branches-- Bahama Islands 

The frequencies in the choice of foraging sites of different 

dfameters between males and females of Picoides villosus in the pine 

forests pf the Bahama Islands are summarized tn Table 15. Thê- 1 

difference between the frequencies recorded for each sex is highly 

2 
significant Œ. -14.860; d.f.-=4; G""1,22r.77; f<0.005). 'Thus males 

forage more frequently on trees with a 4-inch (10 cm) diameter or 

more whereas females were observed more frequently on smaller tru~ks 

and on branches, although males do not avoid the latter (17.6%). lt 
\ 

thus appears that females f~ vi110sus occupy a niche which cou1d be 

occupied by f. pubescens ~ut which 1s left unoccupied in its absençe. 

There are no other woodpecker species in the pine forests of those 

is1ands. 
" 

6., Foraging activities 

Kilham (1965) and Jackson (1970) described various activities 

~elated to foraging for both Picoides vi110sus and f. pubescens. 1 
1 

have used here a s1ight~y di~ferent termin010gy in describing and 
1 

comparing the foraging activ~ties.of ~oth spec1es. Based on'my 

field observati9ns the foraging activities of the two species can be 

diviâed into three main groups and two marginal ,categories which are 

described as fo11ows: 

Gleaning - this activity refers to any typé of foraging that tak~8 

place at the surface of the bark or in crevasses, with the e~c1usion 

of the activities described below. It comprises "percussio'h"', 

"peering and poking''", and "scanning from a distance" as described by 

,h 
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DIAMETER OF FORAGING STATIONS - ,TRUNKS AND BRANCHES 
(Bahama Island) 

.. DIAMETER 

.2 in. (Sem) ot: Iess 
q • 

2 - 4 in. (S-IOem) 
~ 

4 - 8 in. (10-20c.m) 

8 - 12 in; (70-30em) 
• 

12 in. (30cm) ôt: mot:e Ir. 

* Tot~I number oi sight1ngs 
** Pet:centage 

. / 
1 

1 

/ 

. ) 
I.~ d 
1 

! 

Picoides vi1108us (l,983),,! 

. MALES FEMALES 

~j-

185 (17.6)** 379 (40.7) 

158 (15.0) 232 (24.9) 

279 (26.5) 178 (19.1) 

352,(33.5) 115 (12.3)' 

r 77, (7.3) 28 (3.0)· 

Table' 15 

0, 

'. 

l' • 
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Kilham (19:()5). It includes also the birds' movements on the surface 

of the trunk (with or without bar~) or on the branches in searcn of 

food and the actual taking of preys at the surface. 

Pecking - ~his activity combines the "pecking" and "sca1ing" of 

. Kilham (1965) ... ffnd the "sca1ingU of Jackson (1970). It consists in 

'the remova1 of surficial bits of bark to reach pieys by means of a 

few-~lows or by placing the bill under or on the side of poorly 

1 secur~d pieces of bark. 1 combined under this heading the two 
, 

defini tions of Ki1ham (1965), since "pecking", contrary to Jackson' s ' 

definition (1970) is a more general and comprehensive, and less 

specialized term than "scs1ing" to cdescribe a va-riéty of foraging . 
~ctivit1es. Fu~thermore, l found it difficult, unless conditions ~ 

'\ 

were idea1, to distinguish between "sca1ing" and "pecking" (51ensu 

Kilham 1965). 

Excavating - this is a common activity observed in both species. It 

exc1udes her~ a~ excavating activities associated with nesting and 

is restrictetl to foraging for food. It consists in the extraction 

of preys in the bark, under the bark on the cambium, or inlthe wood 

of' a tree or a branch, live or dead, by actua1ly digging i to those 

-substances with the bill. -- Depths of more than 2 inches in digging 

for wood-boring larvae have been occasionally recorded. In this 

manner, sizeable chunks or splinters of wood are removed by means 

of sharp blows with the bill and then seized to be tossed aside if' 

they have not already fallen off to the grôund. 

F1ycatching - this foraging actlvity ia rare and was se1dom 

recorded in Ficoides vi110sus but was slight1y more frequent in P. 

t 
• 

F. 
ti 

IlUf'?Ii1ll1 •• n.,. 
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~ , 
puoeseens. lt ~as observed mainly gn w~rmlcalm days. Woodpeckers .. 

~nd by do it in two ways, by sitting on a dead limb, in the open, 
, \ 1 

walting for an insact to fly by .. Then it captures it in a 
f. ' 

typica1 
.. ' , 0 

\ 
f1ycatcher fashion, includ~ng bil1-snapping. lt 18 done a1so, by 

capturing flying insects on the wing when a bird ls foraging in some 

, other fashion. " 

Sap-drinking - this ~ct~Vity 1s unusual irt that ~enqs and was \ 
\, 

1 

consequen-tly observed only in Picoides pubescens during May, at the 
1 t\' 

~ sap-holes excavated by Sphyrapicus varius 1n Acer and 'Popu1us trees 
l ' 

" ~ 

at Mont ·St. ,Hilaire, ÎlQuebec. Few encounters were recorded between 
~ . 
the two'species. Tpis behavior pattern does not appeat to rh~ve been 

1 

reported prev10usly for ~. pubescens a!though Ki1ham (1965:140-141) 
. 

'observed it in ~. vil10sus. 

Ki1~ (1965), Selander (1966), Jackson (1970), Kisie1 (1912), 

L1gon (1968a 'and b), and severa1 other authors have recorded marked 

d1fferences' in the "ioraging eco1ogy of various,woodpecker spe.cies

and even between the sexes, of a same specie8. My data on foraging 
, 

. behavior were recprded to see if simi1ar results cou1,d be obtairte'ti 
. 

1n other part~ of ~he Jange of Picoides vi110sus and ~. pubescens 
, 

and to dete14nine any ç'hange in behavior in an area of a11opatry. 
" p ,.- /' 1 

In the iatter case, field studies were conducted in the Bahama 

Isla.nds~ where Picd!des pubescens does not occur'. 
1/0. 

( , 

ID ~~ion to 

F=~~u~s th; only other two woodpeckers found on those i l~ndsr 

are Centuru$ (Me1anerpes?) superci1iaris, an uncommon reside , and 

Spvyrapicus variûs, a wint&r resident. Both species? however f 

o~Cupy different habitats from that of'P. vi110sus (Bond 1956; 

1 
r 

ne • • ?k')I!j'"U',' 

7' 
" 
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Table 16 

Legend of Roman symbols: J. .-

I: 
-( 

Eastern Canada, Great Lakes-St. L~wrence Forest Region and 
'boreal fore~t, aIl year. 

II:· Great Lakes-St.Lawrence Forest Region, mainly at MOnt St.' 
Hilaire (Qu,ebec), nesting sesson.-

III: B~hama Isl~~d8, March. 

IV: Pacifie Rain'Forest, March • 

V: 
, '- / 

Western ~ta~e Woodland, Mareh and Apriloi . 
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f. vil10sus (29,121)* 
l 
~ pubescen~ (17,7~5) 

II .0 

~ •. vlllàsus (5,89» 
-

! .. pubescens (9,804) 

M 
F 
M 
F 

M 
F 
M 

.. 

FORAGING ACTIVITIES 

Gleaning . Pecking Excavating 

469 (4;3)** 4.,409 (40.1) 6,110 (55.6) 
418 (4.6)', 3,884 (42.5). 4,827 (52.~) 

4,818 (53.0) 3,721 (4Û'.9) 442 (4.9) 
4,533 (52.5) 3,681 (42.6)- 304 (3.5) 

r 

63 (2.0) 642 (20.4) 2,436 (77.5) 
"$4 (3~ 1) 793 (28.7) 1,874 (68.1) 

2-,343 (48.6) 2,206 (45.7) 211 (4.4) 
F . 2;467 (49.5) 2,314 (46.5) 116 (2:3) , 

~ P. vl110sus (i.985) M 
Ur- - F 

P. v1l1osus (71) M 
IV F 

" 
P. pubescens (86) M 

F 

" P. v:Cllosus (201) M 
V - 'D F 

P. p1,1bescens (123) , M 
'. F 

, ...... ---_ ... _- --_.~~-

* Total nuMber of sightings 
** Peycentage 

p' , 
" .. --

... ' 

/ 

472 (44.9) 492 "(46.8) 87 (8.3) 
481 (51.5) ·406 (43.5) 47 (5.0) 

7 (19.4) 10' (27.8) 19 (5~.8) 
9 (25.7) 9 (25.7) 17 (48.6) 

16 (41.0) 15 (38.5) . 8 (20.5) 
22 (46.8) . 17 (36.2) 8 (17.0) 

27 (26.0)" 42 (40.4) 35 (33.7) 
30 (30.9) 39.(40.2) 63 (28.9) 
29 (47.5) 23 (37.7) 9 (14.8) 
33 (53.2) .26 (41.9) 3 (4.8) 

Table 16 

/J 

l' 

F~ycatching Sap-drinking 

( 
3 (0.03) 
1 (0.01) 

29 (0.3) 
43, (0.6) 

2 (0.1) 
1 (0.04) 

64 (1.3) 
,83 (1. 7) 

--------
--------

--------
-------
-------
--~----

-------. --------
-------
-------

/' 

--~-----

. 81 (0.9) 
73 (0.8) 

" 

--------
------
-------
--------

~ 

W 
N 
W 

,; 

,-, 

~ 
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f ; .... ~<.. "". 
Br,udenel1-Brucç 1975; this study). My data appear in Table 16. 

'1 

t,'o " " 
~ .. ~ 

a. Foraging activities: Eastern Canada .. .... .Yf 
0 . "'( 

.' A high1y significant d!fference was found between the -1 

~. 

frequenc:f.es "of foraging activities of males Picoides vi1losus 'wh~n 
. 2 ' 

compared to those of fema1es <!. 1:12.838; d.f.=3; G=97_.788; f<O.OOS)., 

Thus males "excavate" more frequently than females which in turn 

"peck" more frequently than males. Little difference between the 
. . 

sex,es was observè.d, in "gleaning" which is not a frequenJ: foraging 

• activity in that epec'ies, "F~ycatching" is not uBual either bât was 

observed ~ore frequently in males than in females and coincidee with 

warm and windles~ days (Table 16, 1). ,During bhe' nesting.season, the 
1 • 

a 
relative prôPoortio~s recor~ed fôr the various foragin~c~iv!~tes ' 

shift and most of t\le' food is obtained, by both sexes, by "excavating'· 
", 

, 
(Table 16, II). "Gleaning" has. diminished and "flycatching" r.emains l . 

1 
unimportant at"that time of the year. Then, the difference between 

~~r ( 

male and female ftequencies for those activities is pigh1y significant ~: 

(X2=12.838; d.f.=3; G=66.806, P<O.005)., ' 
-:,. ,.. - if , 

" 

In Picoides pubescens males and" females exhibit slgnificant 
• \, 1 

differences in their mode of foraging (!2=14~860; d.f.=4; G=25.951; ? 
P<O.005) throughout the yeàr (Table "16, 1). Males obtained high~~. f"' 

. -- ~ 
'f~equencies whi1e ItgleaningH an~ "excavat:ing" whereas females have ' 

o 

been,observed more oft~n :'peckingi~ and "flycatchlng". "Sap-drinking" 

• 
• is a marginal and opportunistic activity that h~s probab1y arisen in 

are~s where!. pubescens Is sympatrio ~lth Sphyrapic~s var~us (lnd " , 

" , 

4t 
litUe difference w~s recorded between males >and femalE;s in this 

) 

'," 
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l 

foraging pattern. During the nesting season, the difference in the 

overa11 modes of foragi~g between males and femaies (Table 16, II) 

remains highlY significanE Or.2,=12.838; d.f.:::'3;' G=20.177; R:C::O.005). 

During that part of the life cycle the frequencies obtalned for 
y" 

"pecking" increase whereas ."gleaping" dimlnishes whem compared to 

the annual values., '. 
The modes of foraging of both species are very differ~nt as 

" . 
indlcated by the data of Table. 16 (l,II) throughout the year .. 
(X

2
=14 • .860; d. f.=4; G=18, 993.1.64; !< 0.005) :and during the nesting 

• 2 ," 
s,eason (X =12.838; d.f.=3; G=IO,479.755; P<O.005). - , -~ 

Picoides 

vil10sus can thus be characterized by its "excavating" act:ivity 

ip foraging, whereas!. pubescens is primarily a ltgleaner"'. 
" ~ 

Overlap occurs between the two speéies in' "peck1ng" but the dlameter 
'1 

~ 4 

of the foraging stations used'by each,species ls different as . 
aémonsttated earlier. The overlap is considerably reduced,du~ing 

, 

the ~esting seaso~ becaus~!. vi1losus shifts to excavat~n~ more 

11 t 
frequently. 1 There!Qre competition between the two species is reduced 

, 1 

tO,a minimum at~a critical period i9 the life of those birds. 

Sap-drinking in P. pubescens was not recorded during the nesting 
,1) ~ • -

season, probably because 11ttle sap rUns at the hales in the bark , 
at that time of the year, but ,"flycatching" 'was o&served more often 

in f., pubescens than at' any other time of the year because it i8 

. ' .. 

" 

i 
\ 

" 

, 
place unless the weather ois 

'\ 

. ' 

, ... 

\ 
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b. Foraging, activities: Bahama Islands 

~ 

Twa subspecies of Picoides villosus are recognizab1e in the 

Bahama Islands (f.. ~. maynardi and ~) and no difference was 

found in their foraging activity.· Those birds, as shawn previously 

in this study occur mainly in the conlferous forest of Pinus caribeae, 

on which they forage almost exclusively. A significant difference 

was however obtained upon comparison of the frequencies record~d for 

males and femaleC (Table 16, III) with regard to the three modes of 

2 
foraging recognized in this study (! =10.597; d.f.=2; G=13.558; 

! <0.005). Males "peck" and "excavate" more frequently than females, 

where,as t~ latter, "glean" proportionally more, often than maIes~ 

The foraging behavior of those insular bird.s ls reminiscent of that 

P. pubescens in eastern Canada. 

C. l Foraging activities: Pacifie Rain Forest 

lt has been shawn in previous parts of this study.that bath 

species utilize ta 'a great extent different species of trees for 

foraging in that part of their range. In bath Picaides vi110sus and 

P. pubescens (Table 16, IV) no significant difference was observed 

in the mode of foraging of males upon c0!Dparison with females 

(X
2:9.270; d.f.:.2; G=O.400; !>O.Ol). In P. villosus males "excavate" 

and "peck" more frequently than females but the latter "glea~" more 

often. In!. pùbescens the situation is reversed, males and females 

were found "gleaning" and "pecking" more frequently than "excavating". 

However, when the combined data of both species .are compared. a c~ 

significant difference was obtained i~ the fqraging 

J 

activities of 
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2 
.the two species (! =10.597: d.f.=2; G=19.038; ~<0.005). P. 

villosus thus "excava tes" more frequently than P. pubescens whe~eas . -
the latter "gleans" and ';ecks" morè often than f.. villosus. In 

spite of the overlap recorded in "pecking", competition between the 

~wo species is attenuatep by the fact that each woodpecker forages 

to a great extent on different ,species of trees in that region' as 

indicated earlier in this study. 

.,. 

d. Foraging activities: Western Montane Wood land 

In that diversified ecolo~ical region (Table 16, V) no 

significant difference in the foraging activities of males and females 

2 
were found in Picoides villosus (~=9.210: d.f."2: G=O.803; ~>O.Ol) 

, 2 
and in f.. pubescens (~:.9.2l0: d.f .=2: G=3.573: f.>O.Ol). However, 

when the foraging activities of the two species are compared against 

2 
each other a highly significant difference is obtained (X =19.597: 

d.f.=2; G=27.227; ~<0.005). For P. villosus the frequencies 

observed in "excavating V are significantly higher than those 

obtained in f.. pubescens and the latter species was recorded more 

frequently while it engaged in ':gleaning". There is a significant 

overlap in absolute frequencies in "pecking" between the two species 
" 

but, as pointed out earlier, those two woodpeckers, in that part of 

their range, forage mainly on different species of trees (Table 7) 

and each birck selects foraging substrata of different sizes (Table 4). 

Thus intras~fic competition 18 reduced considerably and allbws 

both spacies to coexist in the same geographical area, provided . ' 

habitats. peculiar to each species, are available. 

J/\ 
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• In summary, the two species of birds dea1t with here have 

evo1ved comp1ei foraging strategiès thtt a110w thèm to'coexist.in the 
..... ,,~.'( 

same habitat. Picoides vil10sus selects tree spe~ies that are 

different from' those chosen by f. pubescens witq regard to thelr 

, size and the type of foraglng substr,atum. f. vi110~us forages more, 

frequent1y on subtrata witn a 1arger diameter than those on which 

P. pubescens has been obse~ved. The mode oi foraging of P. villosus . -
is different from that of !:. pubescens in that it "excavates" more 

. 
·'frequently. The latter on the other hand "-gleans" more often and. 

Q 

~ r 
the over1ap in "pecking" Is usually reduced by tl}e selection of 

l 

different foraging sites. In the absepce of !:; pubescens (Bahamp 

Is1an~s), !:. vq10sus occupies those parts of 'the tree on which Hs, 

smalle~ congener is expected to be found and its foraging behavior 

resemb1es in that manner that of f. pubescens, as recorded in the 
, . 

\ 
areas of sympatry, by making more·frequent use of the foraging 

techniques pecu1iar to P. pubeSCèns. 

. .. 
7: Weather-dependent foraging activities 

C1imatic variàb1es in relation to foraglng behavlor in birds have 

been ignored for the most part a~ recently pointed 'out by Grubb (1975). 

l have no quantitative data on the subject but will nevertheless 

attempt to demonstrate how, from my Own observations, climatlc 

factors affect foraglng activities. 

In the Great Lakes-St.Lawrence Forest Region, where ,most of my 

data were reê&rded th~oughout the'ye~r, win ter i8 a very crltical 

period and implles marked ecological changes which affect the 

~_ .... -_._""-
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re~1dent birds." With regard to Pico ides vi~losus and !.,pubescpns) 

l not~ced little change in the fora~ing behavior during th~t BeaSOn, 

e~cept that both BPecie~e Been more 

americana th an at any otrer time of ~~e 

frequently on dead Ulmus 
. 

~ear. On windy days 

(estimated at 25 m.R.h. ;40 km - or more) both' birds tend to forage 

'" lower on the substratum and select bigger foragin~stations. In 

order to avol. the direct eHects of wina, oiten combined wit'h low 

temperature , they tend to stay on ,the lee side of trees or branches. 

Snow reduçes a1so foraging activities to a great extent, esp~ciaIIy 

if it ls accompanied by strong winds. Then blrds were seen seeking 

shelter in crevasses and cracks on the lee side of trees, and even 

to enter hales for several minutes. Cold alone appears ta have 

little effect on the foraging behavior of both woodpeckers if it ls 

not accompanied by strong winds. When the sky ls clear, those blrds 

appear to aeek the side of trunks or branches exposed to the sun for 

~oraging. The most intense periods of ,foraging during Dec~ber and 

January take place from about 08:30 to Il:00 and from about 15:30 

until short1y before sunset. l have recorded intense foraging and 

behavior activities (drumming and courtship calls) in!. villosuB 
1 

o on very cold (around -25 Celsius), but calm and sunny daya, in 

January more than once. Those activitles are regular ln the COld
1 

'" a sunny da ys of February when temperatureg,do not exceed -15 Celsius. 
, '" ' -"-

It appears therefore that low temperatures aione do n~t affaét the 
1 

" .. (." 
foraging activities of tpose birds (st Ieast !. villosus), but that 

strong winds and snow are inhibiting factors in my study area. 

This aspect deserves further investigation. 

" 
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In summer ttost of the foraging (intense) takes place about an 

hour after sunrise until mid-morning and resumes intensely again in 

the afternoon some three hours before sunset ta stop at dark. In 

midi-day there is lit~le foraging except during th'e p'eriod when th~ 

young are attended assiduously by ~h~ parepts. Strang winds tend to 

keep the birds Iower and on' t'fie le~ side of trunks or brahches, and 

( 
rain appears to have littl~ effect unless it is driven by s,trong 

'* o winds. High tempera tures, +25 Celsius or more', slow down the 

foraging activity to some extent but those high temperatur~s are 

unusual during the part of the day when the most intensive,foragin~ 

occurs. It is on those hot windless days that l have ~eçorded 

~ .~lYCotching" in both species. il> This behavior 10 probibly. the result 

of a high insec~ activity cause~ by the heat in the vicinity of 

" 

l' 
foraging or resting birds. 

. 
In spring and faii l observed tpat high winds have ~he same 

, 
effects as in winter or summer and tend to keep the foraging birds, 

at a lower level than usual. !.~. keeping, them off the smaller high 

branches of ~e~s. Rain reduceS foraging also when it is driven by 
, ' 

strong winds as it does in summer and the birds seek shelter on the 

lee side of trees. On warm and calm sunny days' there is more 

activity both in foraging and other behavior patterns such as 
". 

displaying, drumming. calling, etc. 

In spite of a lock of ~uantitative data on climatic ~~~tabl •• 

in relation to foraging activity, it,appears that low temper~tu~s 

alone, tend to \lave l,ittle ~f.fect on the 'for~ging a'çUvities of both 

species. However, strong wind, snow, 'rain, anq high temperatures 
') , 

'tend to reduce or modify the expected foraging patterns to some extent. , . 

, 

j 

1 

1 
~ 
l 
\, 
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NESTING ECOLOGY . 
~The general nesting ecology of Picoides villosus an~. pubescens 

• has been sunnnarized' in :Bent (1939) and additional information has been 

provided more recently by Lawrence (1967). l have recorded various 
, 

data on the nesting eco1ogy of those two birds but l will consider 

here only those aspects whic~ pertain more directly 'to the . , -
coexistence of the two species in the same \habitat. 

1. Trees and nest cavities 

Bent (1939) has listed a few of the species of trees used by 
.t' ' 

both species for exeavating their nesting cavity. Lawrence (1967) is 

more specifie and ,shows that ~. villosus and f. pubeseens use 

exc1usively Populus tremu10ides (11 nests of each species) in centr.al 
. (' 

Ontario for nesting. Howeve!, the trees uti1ized by ~. pubescens 

are dead trees (100%) whereas P. villosus usua1ly.sele~8 live trees 

(90.9%). My data, eombined with those obtained by vario~ observers 

through the Quebec Nest Record Card Program, where obfàined in the' 

'Great Lakes-St.Lawrence and Borea~ For~st regions and appear i~ 

Table 17. They indicate a far greater selection of tree species used 

as nesting sites than previous1y reported. Those observat1ons show 

in addition that one bird 1s more selective than the~9ther t~ards 

certain species of trees., The difference in frequencies between both 
, \' 

b1rds for the se1ected nesting tree species 18 high1y slgn1ficant 

(x2:20.278; G-48.438; ,d.f.-7: f.<O.005). P" vi110sus 1n southern - . 

Quebec and adjacent parts of Ontar~o, se1~cts Fagua grandifo11a 

l\ore frequent,ly th an any other 8pecies (43.,5%). Farther north, in 

• 

\ 
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TREE SPECIES SELECTED FOR NESTING CAVITY * 

Picoides villosua 
~ 

Picoidea pubescens 

Fagus grandifolia 

Âcer sp. 

Popu1us sp .. 

Betu1a sp. 

U1mus americana 

Quercus sp. 
1 

Dead or butnt canif ers 

Wooden post 

Total 

. 
30** (43.5) *** 

7 

18 

4 

(10.1) 

(26.1) 

( 5.8) 

1 (1.4) 

9 (13.1) 

69 

'016 (10.9)1> 

48 (32.7) 

26 (17.7) 

18 (12.2) 

15 (10.2) 

3 ( 2.0l) 

20 (13.6) 

1 ( 0.7) 

147 

* Origin of nests is .from eas~ern Canada in the Boreal and Great 
, Lakes-St'. Lawrence Forest t'eg~ons. ï , 

** Number of nests 

*** PercÈmtage 

Table 17 

", 

'. 

\ 
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, 
the conlferous forest, Popu1us species are (26.1%) but 

, 
delld or bur'nt conifers are used as w,e1L (13.1%) where available. 

\ 
l. pubescens uses fr~ntIY the Acer (32. 7%) ~~d Populus species 

, 
(17.7%). Betula species are used more frequently by the smaller 

woodpecker (12.2%) than by E,.. villosus (5.8&).. ~ americana is 

not used by~. vil10sus, but P. pubescens often b~ilds its nest in 

This can partfY be explained 
~ P • r;. 

dead trees of that species (10.2%). 

') by the f~ct that !. pubescens ls not as retiring a spec1es às !. 0 

, , 
<SI 

villosus and will readi1y nest in the more open areas where elms 

grow common1y. Eisewhere, l found a single nest on ~he Bahama 

Islands, near Nass~u, in a Casuarina sp. tree. My 'data, although 

superficial1y different from Lawrence's are however consistent with 
. , 

hers, when the comparison is made on a geographical basis. The main 

difference is due to the larger sample size and the làrger 

'geographfcal area covered by my dàta. It must be'kept in mind a1so 

that the availabl1ity of trees species suita~le for nesting is of ~ 

prime importance no matter where th~ geographica1 area is located. 

Upon comparison of my data with the results of Conner ~ al. (1975) 

it appears clear that the specles of trees selected ln that part of 

the range are very different. The flora of southwestern Virglnia 

i8 indeed different from that of southe~ 

2. 
, 1 

Tree condition and nesting cavities 
1 

Bent (1939) reports that f.1 villosu8 and !:. pubescens use both 

live and dead tr~s for' nesting. Lawrence (1967) found that pG. 
/, 

villo8us selects 8igni~icantly more'often (90.9%) live trees 

., 
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compared with dead trees" for nesting. In f. pubescens she 'writes 

that dead tre!'!s a""re always used. Conner ~ al. ,(1975) reported 
, ? 

that f. vi110sus uses equally cjead and 1i'!;e trees ,in southwestern 

Virginia and that P. pubescens nests more often in dead trees (73.7%) , 
than its congener. 

In recording my data 1 have divided the sites used for excavating 

-
the nesting- cavities into 3 categories based on the condition of the 

trees, inasmuch as it could be determined. The live tree category 

comprises aIl the trees thought to be "iive". and those which were 

"1 ive-shel1ed". .The latter trees appear to be healthy but have a 

rotten core and only a saUd outer she11. Many of the trees 

'classified as "live" probab1y. would have been c1assified as "live-
1 

, 0 

shelled" if it had been possible to verify their condition. For this 

reason those two types of trees were joined in the sarne group. "Dead 

trees" comprise aIl the dry trees without leaves or the burnt trees 
, 

left standing, including stumps. "Dèad 1imb", although self-

descriptive, comprises aIl the live trees with a dead 11mb used for 

nesting. From those data (Table 18), P. villosus selects "live or 

1 
1ive-shel1ed" I!rees for nesting in preference to 'any other type of 

trees, but in the Boreal Forest Region, it uses frequently dead or 

burnt trees also~ particu1ar1y in burnt or cut-over areas. In 

contrast P. pubescens nests more frequent1y in dead trees (59.4%) 
\ 

and dea,d 1imbs (37.5%). The difference between the two birds for " 

the choice of a nestin~~te 

,G-113.822; d. f.=2; f< O. ~5'). 
_ s" ~ 

, ' 
, " , , 
, ~ .. / 

" 

1 
,2 

18 thus high1y significan t (! =10.597; 

J 
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TREE CONDITION 

Live or live-shelled 

Dead or burnt 

Dead limb only 

Total 

* Percentage 

c 

c 

335 

CONDITION OF N~STING TREES 

Pico ides villosus 

46 (80.7)* 

'10 (17".5) 

1 (1. 8) 

57 

.. 

Table 1~ 

) 

ficoides pubescens 

3 (3.1) 

57 (59.4) 

36 (37.5) 

96 

'6 

, 

, . \ 
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3. Loc~tion of nest entrance 

_ This,aspect has been d1scussed on1y brief1y by Ben~ (19l9) but 

Lawrence (19~7). and Conner (1975) provide more information on the 

subject. In centrjil Ontario, Lawrence (1967) 'found in a Bmall 

aamp1e of 22 nesta that ~h~ entr~nce of most n'ests, in P. villosua 
, 

and P. pubei;lcens, faced east and south .. Canner (1975) recorded that 

most af his nests opened in a northeaster1y direct~on, contrary to 
• 

Lawrence' s f ind ings. 

My own resu1ts combined with Lawrence's (1967:66), because they 

were col1ected in the same genera1 geographical area, app~ar in 

Table 19., !:. v:i:11osus displays a marked preference for nest 

holes oriented to the south (30.4%) and to the east (27.5%) as 
. 

origina11y found by Lawrence. Upon comparison of my data with 

Lawrence' s no signif1cant dif,fetence wàs obta1ned. Ne·st openings 

facing a southwester1y (22%) or a wester1y (21.1%) direction 

predomina te in!. pubescens. No nest of either species was found 

ta face notth. The difference in orientation of .the nesting cavity 

\ 2 
entrance between the two birds 1s highly sign1ficant (! -20.278; 

d.Le 7; G=350.867; P>O.005). Those data are differènt'lfrom 
, -

Canner' s (.1975) who suggests ~hat the 81oP7 of the trunk may be 

"the most important factor fn nest ori.entation". Although ,1 have , . 
no detai1ed information on the slope of the tree.s, where the nests 

were found, most oJ the nasts examined by me wére bri- vertical 

trunks or limbs, or a few degrees <>n1y off from the vert1ca'l. l 

do not pelieve thi~ to be an impo~tant factor in nesting site 

" 
selection and70r in determing the orientation of the nest entran~e. 

\ , . 
.. .. 
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Picoides 
v:Ulosus 

Pico ides 
pubescens 

N NE 

0 3 (4.3)** 

0 r (0.9) 

\\ 

;r 

ORIENTATI~N OF NEST OPENING 

E SE 
~ 

S SW W 

19 (27.5) 12 (17.4) 21 (30.4) 4 (5.8) 7 (10.1) 

-J 
14 (12.8) 19 (17.4) 17 (15.6) 24 (22.0) 23 (21.1) 

~ 
~~;~~ * including data provided by Lawrence (1967:66) 
~' , 
j,' 

~'", 

~ 
** Percentage 

~-'" 

~', 

~-r 
~ ~I "1'" 

~;' 

:' 

~, 
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t\ 
The fact th~t the highest proportion of the nests of both 

species (89.9%) examined in eastern Canada face in a general 

southerly direction, from east to west, and that only 6.2 per cent 

face NW, 2.3 per eent NE, and none N. indlcates a selective value for 

those orientations, irrespective of the regional topographie or 
\ 

geographical influences. My data, including Lawrence's (1967), 

indicate c1early that the orientation of the nest entrance is 

selected ~s a funetion of the amount of sunlight falling on the 

entrance, partiéularly in !. villosus. which ia an early nesting 

apecies in the spring when temperatures are still re1atlvely low. 
, 

Even ln a wooded area, it is advantageous to have the entrance of 
< 

, 
the n,st facing in those directions, because. by the time the leaves 

filter the amount of sunlight, incubation is advanced in P. villosus. 

A good amount of sunlight on the' nesting cavity entrance in the 

early part of the incubation can thus provide,light and warmth as 

suggested.by ~ence. This is not as important in!. pubescens 
) 

because it nests a few weeks later than!. villoeus, when temperatures 

ate usually several degrees hi~her. This factor geems to aecount 

for the different ~rlentation of the nesting cavity entrance at 

leaet under this ~atltude. Thus the orien~ation of the nest entrance, 

aa suggested by the evidence provided above, appears to be determined 

by the ~ount of sunlight available apd probably has a Burvival 

value to be determined in fu~ure studies. , , 

~. ,Charaeteristics of nest trees 
If 

Bent (1939) reported in general terms only On the 81ze of the 

, 
.' 

( 

.. 
1 
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trees used for nesting and the heights of the nesting. cavit:!;>és. 

Lawrence (1967) and -Conner ~~. (1975) provided more detailed 

information on those topics. The data summarized in Table 20 are 

-derived from my own observations andll> from the information COmPi}? 

They are comparable from the Quebec Nest Record Card Program. 

with Ldwrence's (1967:65) but they are different from Conner's et 

al. (1975:146). The difference, as pointed out ea~lier, Cdn be 

explained mdin1y by the different genera1 ecologica1 conditions of 

the forests in southwestern Virgin!a as compared with those of 

southern Quebec and centra1-southern Ontario where most of my 

observdtions were made. 

As pointed out by vdrious authors, both species Of~ excava te 

the nest entrdnce under a protusion which may offer prot~n 
against rain. This is particu1ar1y frequent in P. villosus. In P. 

pubescens the ne~ting cavi ty is more .-often excavated near the top 

of a broken trunk or near the end of a 1imb where there Is no 

protection. l therefore conc1ude that the presence ,?f a 

protuberance above the nest entrance is more eoincidenta1 than a 

result of selection for such a site. 

T~e means of the diameter of the trees or limbs used by both 

specles a1 nesting sites (Table 20) are different. But t~is factor 

is not very important as far as l cou1d de termine it and as 

indicated by the range in diameters observed for each species. 

Furthermore, irrespective of the size of the trees se1écted for 

nesting, other factors appear to be more important as shown in • 

prevlous sections. In addition, the time of nesting ia different· 

..... .... ---~ 21 

'\ 

-
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" MEASUREMENTS OF NEST TREES -Ir AND HEIGHT OF NEST 

DBH ** He~ght of nest (in feet) 

N .. Range Mean N Range Mean SD 

Picoides vil10sus 59 7 - 18 13.9 63 7.5 - 78 30.43 20.543 
t 

~ 
, 

Picoidjs pubescens 109 5 - 18\ 9.4 154 28.91 19.840 
1 
1 , 

./ 

* lncluding limbs ~nd trunks .. 
** Diameter of tree at. breast height. in inches 

Table '20 

, 'j . 

" r . 
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in each species, being much earlier, in~. villosus which would 

contribute to reduce competition betw~en it and P. pubescens for 

nesting sites. Those data indicate also that the upper limit of the 

diameter of the trees or limbs is not important but that the lower 

1imit of the diameter is probably a limiting factor in the selection 

of the nesting sites. In this respect my Tesults are more comparab'le 

with Conner' s et al. (1975) than with ,Lawrence' s (1967). who found 

her nests primarily in Populus tremu10ides. A sma11er diameter in 

a hardwood species may accommodate better a nest cavity than a 

softwood species of similar size. Thus the hardness and rigidity of 

the wood in th~ form~r species may allow thin waîls around the nest 

cavity and yet be able to support the part of the trunk or limb above 

the nest, which could not be prevented from br~ in soft wood 

species, particularly in strong winds. This applies particularly to 

P. villosus sincé pubescens often builds its nests near the top of a 

stump. 

1 
The data on the height of nest entrance appear also in Table 20. 

My res~lts are comparable with Lawrence's (1967:65) but averag~ 

somewhat higher than 

The local ecologica1 

those r~corded by Conner et al. (1975:146). 

conditions of th~ora in those three area~ 
probably account for that diffeTence. On the other hand, the 

difference in height selected ~by the two woodpecker speçies is not 

\ 

significant (E. = 0.537; !> 0.05). The heights, recorded are extremely 

variable as indicated by the ranges of Table 20. In vie~ of those , 1 

rea?lts aqp of the evidence presented in the other parts, the height 

• of the nest ls not a signif~cant competition factor between two birds. 

, ..... UR. 1 f 
• 1 

ifd 
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To sum up, the evidence presented above on ,the species of trees 

selected as nesting sites, the condition of the trees used for 

nesting, the location of the nest entrance, the general characteristics 

of the nesting sites, and the time of nesting makes it possible to 

conclude that little interspecific competition exists b~tween the 

two birds at that critical time of the yéar. , . 

FOOD 

BeaI (1911) and McAtée (1911~ provided detailed information on 

the food habits of P~coides villosus and P. pubescens from the analysis 

of a large number of stomach contents obtained across the species 
1 

ranges and other data are given in Wa1bauer et al. (1970). 

l have reexamined Beal's data in search of differences in the-

food habits of the two species pure1y upon comparing the insect 

species taken by each bird. l have summarized the results in Table 
<il. 

21. They c1early indicate that 1ittle over1ap occurs in the species 

of insects preyed upon by each bird. Stomach contents collected by 

me and recently identified by the Entomology Research Institute 

(Canada~agree with Beal's eariier findfnge although on1y 3 stomach 

\ 
contents of each bird were examined. In addition ta the insects 

known to be eaten by !. villosus l have re~orded 3 cases wher~ a 

male has eaten siugs (Philomycus carolinensis) taken on a deàd trunk 

lying on the ground at Mont St. Hilaire, Quebec. l have obaerv~d t~e 

same species (females) taking earthworms twice, under lea~es in the 

same ares in June 1965. The insecte captured on the win'g by !. 

pubescens were noted as an unidentj,.fied flying Hymenoptera, in June 
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NUMBER OF INSECT SPECIES EATEN ACROSS THE RESPECTIVE RANGES 

Order Picoides vi110sus Picoides 2ubescens Over1ap * 

Co1eoptera 17 ' .25 3 (7.1) 

Hymenoptera 1 2 0 

Diptera 1 0 0 

l' 
Hemiptera 2 6 1 (12.5) 

Lepidoptera 0 3 0 

Total 21 36 4 (7.0) 

* As indicated by the number of insect species recorded in the 
stomach contents of both species of woodpeckers. Percentage 
of over1ap appears in parentheses. 

". 
Table 21 \ 

• 

.. 
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. 
1965 at ~ne study area. 

BeaI Çl911:lQ) provides also information on the amounts of 

vegetable matter eaten by each spec;ies~ as follows: !. villosus, 

22.3~%, K. pubescens 23.95%. Dtvos (1967) reported a high insect 

contents. (95%) in the stomach of a bird from Costa Rica. Upon 
., 
1 

comparisdn/6f-the list of materf.als ingested by each species there 

is a 'considerable overlap, mainly in the fruits and seeds eaten. 

In this instance~ interspecific competition is probably minimal in , 

spite of the appearances~because th9se food items are usually 

available ~ good quantities, assuming tnat they were taken ifi the~ 

faU. 
r 

In summary, in spite of the overlap recorded in the'~egetab1e 

items eaten by each species, t~ere is 1ïtt1e compet~tion for animal 
... 

food between those two woodpeckers, as predicted from the anal~is 

of their foraging habits. 

INTERSPECIFIC CDNFLICTS 

Interactions between Picoides villosus and !. pubescens are few 
, 

and of low ~ntens!ty in the study areas. Lawrenc~fs findings (1967) 
, 

On this matter are comparable with my results. 

Interspecific contacts between !.,vil10sus and P. pubescens 

and othe~ vertebrate species have been dealt with to some extent 

in an abundant 11terature on woodpecker ecology (Bent 1939; 
1 • 

Làwrence 1967; K11ham 1962, 1965, 1966a and b, 1969, 1970, 1974; 
J • 

Ligon 1968a and b~ 1970, 1973; Foster and Tate 1966; Morse 1972; 

Davis 1965) and in many sh~rter 1~ •• important .~t:Jf' ... d notes. 
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l will report here on1y on my most significant observations • 

. On 2' May 1965, at Mont ,St. HUclire" Quebec, l watched a Starling 

(Sturnus vulgaris) attempting to di~lodge à female P. 'villosus-from 

her nesting cavitY'f~r several hours (16:40 to 19:23). The Starling , , . 
was apparently no~ successfu~ because-it was not seeh in the vicinity 

~ ,'-
of the ~est again. This w,s an un~su~l nesting situation~ in an 

open à;ea, with on1y a'few tall F~gus gra~difo1ia left standing. 

Usually f. villosus selects a nesting site deep in the forest which 
"-

ls not attractive to Starlings •. j , In the same a.reâ on 24 May 1965,' l 

w~tched a parr of P. pubescens being chased away from.~ near1y finished 

nest cavity by a pair of Sphyrapicus varius which occupied ~t after 

haVi~g enlarged t~entrance. The ,latter successffilly raised a 

brood in that cavity\ Over a period of several yea~s l observed a 

number of encounters between f. pubescens and Tree Swal10ws 

(Iridoprocne bicolor) for the possession of cavit1as, partic:îqar1Y..:.. 
, ,.: 

in open areas and in sectors where dead trees are standing in water. 

To my knowledge swal10ws were never successful in their attempts at 

tak1ng over nest'cavities. On a few occasions, l observed aggressive 

'. ' 
behavior betw~en both t. vi110sus and ~. pubescens and the Great 

Crested F1ycatcher (My1archus crinitus) but l could not.determine 

the motive of the encounters. , . . 
A pair of !. pubescens was d~slodged from a ireshly excavated 

nest cav1ty by a Northern Flying Squirrel .(Glaucomys sabriuus) at 
, 

Mont St. Hilaire in 'late May 1966. The squirrel was thereafter 

regularly seen in the cavity throughout June and early July, and 

later from September to November, when it disappeared from the area. 

,;1-j;'J&' l ' 
_ .. , '~,..;:: ~.~ .' :..... .,.;~--, 

\ 
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In the meantime, 'the dislodged pair of P. pubescens had 

raised a brood in another tree some 10 metres away from 

. 
nest. / 

gressive inte:~ction~bserved in the study area ~ 

between~. vil10sus and ~~ pubescens and the other nesting woodpeckers 

slli::h js Dryocopus> pilea t~s ura tus!' or wi th ~thèr cavity 

nèsting sp~cies 

Elsewhere, particularly in t .• _-,",~,_ areas of the boreal 

forest, encounters may be expected between !. villosus, P. 

tl'idactylus, 'and f. aretieue which in those ar~pe;r td prefer 

dry trees in simÜar ecologieàl situa'Uons :for nesting. Short (1974) 

.' 1 has reported upon such an encounter between f. villosus and f. 

aretieus in a relatively undist~rbed region of New York State, and 

Gibbon (1966) betwean P. villosus and P. tridaetylus in a disturbed 

area in New Brunswick. 

In summary, the information availab1e from the literature and 
~ 

from my observations show few aggressive interspecific cont~cts 
r 

between P. villosus and P. pubescens, as a result of their different 
, .! 

ecological prefer.ences, as demonstrated earlier. ~ggres8ive 

eneountèrs are however more frequent with ~ther birds (mainly 
1 

unsueeessful) II~n~ infrequent with eavi~y-dwelling m8.mm.als (one 

suceessful case in the study'area). 

SEXUAL DIHORPHISM 
- 1 

Several recent studies have dealt with aspects of the ~omplex 

problem of phism tn vertebrat~a. In birda thére ia an 

1 

- .... 
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abundant literature on the subject and a numb~r of pap~rs treat of 

this problem in woodpeckers in relation to sexua1 differences in 

foraging habits (Ki1ham 1965; Selander !l.9'I~..lt68b, 1973; Koch 

et al. 1970; Short 1970; Jackson 1971; ogstad 1976) 

or in relation with more genera1 (Yom-Tov and 

011a80n 1976) • ... 
1 have examined here the extent to which sexua1 dimorphism 

occurs in various body characters in the subspecies recog~ized i~ the 

previous parts of this study for Picoides vi110sus and f. pubescens. 

My results appear, in Tables 22 and 23. Those are derived f~om the 

variou~ body measurements used e1sewbere in a study of geograph~c 

varlation. For body weight the percentage of dimorphism varies in 

. P. viliosus from 0.00 to 15.99 with a mean of 11. 41 in a sample ~f 

89 individuals (52 males, 37 females). , 
\ 

Those data indicate strong 
Il J • 

generai dimorphism in body weight, males being ~pbstantially heavier 

than females. The percehtage varies a1so aS indicated by those 

limited d~~a, from population to~o~ulatlon. This would require 

further t~8ting however. In f. p~bescens, from a sa~le of 38 . " 

- , 
specimens (20 males~ 18 females) from various populations, the mean .. , 

of males is not statistically different from that of females· Cf> 0.05) 

--and the percentage dimorp,ftism recorded is very small, 1. 67. Little • 
/can be said about geogra;phic variation in this parameter, f~r f.' 

pubescens because of the small ,size of the sample. In spi te of 

those deficlencies it can be concluded from the examinat10n of 

those data that Isexual dimorphism in body weight 1s strong'tn Most 
l f 

populations o~!. vtllosus and that ~t ia nearly nonexistent in 

"-
1\ '\ , 

.. 

" ( 

J 

1 

1 

1 
1 

," 
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Percentage sexua1 dimorphism in,s~b~pecies of Picoides vilfosus 

1. septentrionalis 

~J 
3. 

terraenovae 

vil10sus 

4. audubonii 

5. pi~er 

6. maynardi 

7. picoideus 

8. harrisi 

9. 

1p. 

11. 

12. 

13. 

14. intermedius 

15. jardinii' 

16. sanctorum 

17. extimus 

Wing 

2.43* 

1.03 

2.35* 

1.04 

2.33* 

Ta il 

2.28* 

**-0.94 

-0.25, 

1.34 

2.50 

2.94 * .... -O. 29 ' 

2.32* 

2.02* 

1.83* 

2.67 91 

2.52* 

2.62* 

2.43* 

2.31* 

1.44* 

2.15* 

2.24* 

.. 
1.67 f) 

0.49 

-0.44 

-0.11 

\ 1. 73 

1.63 

0.15 

-0.21 

2.20* 

1.90 

1.20 

Cu1men 

13.15* 

8r:~ 

12.97* 

11.43* 

9.75* .. 

11.94* 

1.1. 99* 

\ 1d.67* 

11.99* 

12.48* 

11. 98* 

12.67* 

.' 

Tarsus 

3.28* 

0.40 

2.46 

1.37 

6.71* 

~.80* 

3.48* 

3.40* 

4,.02* 

3.88* 

3.40* . 

5.25* 

3.02 

1.96 

1 3.62 

2.81 

2. 76 ~' 

* indicates a ·signifi~ant. difference between means (!< o. OS) , 
** minus sign indicates reversed sexua1 dimorphism , , , 

Percentage sexual dimorphism = Mean male - Mean fema1e 
1 Mean male x 100 1 

1 , G' 

Table 22 '-
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Percentage sexua1 dimorphism in subspecies of Pico ides eubescens 

Wing Tail Cu1men Tarsus 

1. , glacial1s **-0.50 -2.32 -2.39 0.00 

2. ne1soni -0.40 -2.22 -0.01 0.98 

3. medianus -0.81 -1.29 0.28' 0.37 

4. pubescens -0.80 -2.09 2.95 0.36 

5. 1eucurus 0.41 -0.19 2:14 1.10* 

6. gairdnerii -0.86 -1.49 0.62, 1.40· 

7. turat! -1. 91* '" 1.19 1.34" 0.92 
2 

* ( indicates a significant difference between mean~ (!<0.05) 
** minus sign ihdicates reversed sexual d!morphism 

/ 

Percentage sexua1 dimorph1sm = Mean male - Mean fema1e x 100 
, Mean male 

Table 23 

, . 
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P. pubescens. 

Table 22 provides a summary of sexua~ dimorphism percentages 

calcu1ated for 17 subspecies of f. vi110sus previously recognized 

in another study on ,the basis of the data obtained as a result of 

an extensive arlalysis of geographic variation. Wing 1ength in that 

~pecies is on1y s1ight1y dimorphic but males have consistently 

. longer wings chan fema1es. The difference between means ls not 

" 

s1gn1ficant (P> 0.05) 1n two populations on1y (terraenovae and - ~ 

audubonii). In a11 the others it Is s1gn1ficant (P < 0.05) but the 
. ' 

percentages are small and highly cbnsistent from population to 

popula t,ton. 

Tail length displ~ys some dimorphism in aIl the subspecies of 

P. vi110sus but it 1s usua11y slight and a significant dlfference 
, 

<.~<O.05) between means was recorded in two subspecies on1y 
./ 

(septentr1onaJ.is and Ijardinii). Tail length is a highly vari~ble 
, 

character that must be used with the greatest caution owing to the 

rapid and extensive ~ear undergone by the rectrices as soon as they 

• are' sufficiently developed to support the bird after the molto 

Al though , reversed sexual dimorphism (females having longJr ta ils 

than males) has been obse»ved in six populations at a very sllght 

levei (Table 22) the means of males are not sign,ificantly (P> 0.05) 
, -

different from those of females in those populations. In spite o~ 
\ 

the fact that thisphenomenon can apparentl~ occur in!. villosu8~ 

as pointed out by a few authors, 1 am not at aIl certain that it 

really e~i8t8. l am current1y inclined to think tbat it 18 the 

resuit of a strong biaa ln the measuring procedure (use of worn 

.. 
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support such a theory specimens) a1though ecological ev'!dence couid 

(see previous sections). To. solve this imbroglio, once and \ for, a11,' 
, 

it will be necessary to measure adequate _~~ples in sev~ral populations 

soon after the molto This cou Id be done by captur!ng the birds alive 

in nets or traps a~d releàsi~g'them later if one is not'fnêlined to' 

collect large sample~ of specimens. Until thls is do e, It will not 
1 

be possible ta re80lve the probl~ one waYlo~ the ot 

museum specimens with unabraded t~ils are currently o'~ew to 
1, • • "~ 4 t { \~, 

.. \ I l '\ 

represent an adequate sample for each subspecies for t t'''purpose. 
1) ~ l, '.' . 

Bill size dimorphism is strong in the various populations of 
/ \ 

!. villosus (Table 22), males having consist~ntl~ aQ.d sîgnificartftly 

(~<O.05) longer bills than females. The ·percentage la amaller in 

\ the eastern populations bu~ not markêdly so. On the'other hand it 
, 

is high in the Middle America populations and in certain insular 

populations (~. maxnardi), My da::, are th~i~ accordance with 

Seiander and Giller's (1963) resul~8 which in~lte that sexoal 

dimorphism in ~ll length is greater,-~>n i~lànd~ certain 
J 

woodpeckers. This doea not appear, however, to app1y to the 

northern Islands'. Thè ~orthern insular popJ1ations, terraenovae 
6' 

and ,eicoideus, display:' a relatively Iow dimorphism p~rcentage: 

Dimorphism in this character,can be correlated to a grea~ extent 
, 

in most ,p~pulations studied with the ,reaults obtalned i~ tqe 
c" 

ecologicai analysis where it was demonstrated that females forage 
- . , 

\i~ a different~way from'males, except in the~a~ific Rain FOfest and 
• 1 .". 1 

Montane Wood\and eCOlogical regions. ,~e data ~t ~y disposal from < 

tHose aress are not extensive and 
\ 

wl~e recorde~. during a 

, • '? 

. .,., 

short 
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, :#/"\ 
period of the year only. For t~ reason more thorough information 

. 
o~ the foraging ecology throughout the year in those regions may 

prove otherwise,~particularly in areas of sympatry with other 

v' congeners. 

Dimorphism in tarsus length is present in aIl populations and ia 

strongest in the two Bahama Islands subspecies and in the U.S.A. -southwest. It is sma11est in the insular taxon of Newfoun'itand. 

terraevovae. l have no data on ~e foraging ecology of thOse birds 

in Newfoundland. but the Bahama Islands ecological data clearly 

indicates a signi~icant differénce in the mode of foraging between 

the two sexes and betw~en those two subspecies when compared'to 

mainland population. Longer tarsi in males ~could thus be correlated 

w1t:h different foraging habits in insula,r populations. My resu1ts 

are comparable wfth those of Grant (1965, ,1966. 1968) for 

Pa:sseriformes, although the tarsi of male"!. villosus <llone ar, 
J 

significantly longer than those of females from adjacent mainland 

areas. Those data (Table 22) thus i~dicate that lon$er tarsi in 

males are carre1ated with different foraging habits and with the 

selection of a different f9raging niche when compared to females 

of the two sU9species in the BahQma,Islartds. A similar situation 

pre~ails 1n th~ supspecies, leucothorectis in which this effect may 
" . 

be 'thé resu~t of greater selective pressures from closely related 

Picoides species (Short 1971). Thus addittonal niche partioning. 

between ~he sexes in villosus may be an advar~ageous strategy. My ., 
e~i~al p~ta O~, this aspect are 

'that hypothesis. Additiona1 field 

insufficient and do not support 
Q • 

observetions. recorded throughout' 
-~ 

\~ 

• 1 
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the year. May, however, yield different results. 

In Pico ides pubescens fema1es have consistèntly longer wings 

than males (Table 23) except in one subspecies (leucurus) but the 

difference in each set of me ans is not statistica1ly different 

(~>0.05), except in. turati. ,\I!.he current results are somewhat 

different from the pre1iminary data presented by Short (1970) who 

,~,~ fOùnd also tha t fema1es tend to have longer wings t~an males in a 

number ,of populations in~. pubescens, using the measurements 

provided by Ridgway (1914), which are often based on very smal1 

samp1es. In aIl cases my samp1es are sufficient1y large to verify 
\lG' 

the significance of the difference observed and it can be concluded 
1 

that such a difference in wing length is significant on1y in turati 

(~< O. 05). In spite of the fact that females often have longer wings 

than males the differenee observed is not statistically different. 
~ " 

-
1ft leucurus, males have longer wings than females but tha difference 

between tj1e two means is not statistical1y different (~> O. 05) • 

With regard ta turati it is difficult to offe~ y exp1a,nation 
, 

for fhat situation. It is not un1ike1y that fema1es~. pubescens 

in that part of their range have evolved longer wing~ th an males, 

possib1y as a resu1t of'competition and pressures from other 

sympatric and close1y re1ated species of the genus Picoides with 

which interactions have been repo~ted (Davis 1965; Ligon 1968a, b; 
. 

Short 1971). My &co10gieal 4a~a on this comp1ex problem are not 

extensive'but indicate no significa~t difference in the foraging 

ecology of the two sexes in that 'area. 

With regard ta tail meas~~ements (Table 23), reversed sexual 

\' 
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L 
dimorphism ~as observed in this character as weIl, as.pointed out 

earlier by Short (1970). Males of turati have longer tails than 
~ 

f.emales. The difference in tail measurements between males and 

'\ 
females is not significant (R.> 0.05) in any af the subspecies of P. 

pubescens. The remarks made earlier concernin~ tail dimorphism in 

P. viiiosus are applicable here as weIl and a new investigation of. 

f • the problem is warranted when fresh material from vari9»s populations 

becomes available. 

Light dimorphism occurs in bill _length and males tend ta have 

slightly longer bUis than femaLes. The percentage (Table 23) vary 

somewhat between populations but the difference between the mean~ 1 , 

in each subspecies is not significant (!>O.-oS). Those results are 
, , 

surprising in view of the significant differences observed in foraging 
~ 

between sexes in "certain populations (ne180ni and medianus). 

Dimorphism in tarsal length varies litt le in R.. pubescens 

(Table 23) and males tend to have longer tarsi than females. 
. . 

Significant differences betw~en the means of each sex (!~.05) were 

obtained for this character in two subspecies only, leucurus and 

gairdnerii. lt ~s difficult to explain this difference due ta my 

limited data on the foraging ecology of the species in that, part of 

the range. For two subspecies nO,significant d~fference was obtained 

petween the f?raglng activities of males when compared to those of 

" females. More extensive field data may.provide new insights on the .: 
problem. 

. . 
,-ln summary. strong sexual dimorphism in bill size in,!. vi 110 sus 

- maies having longer bills than females - corresponds to significant 

" 
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differences in the mode of foraging in the two sexes. There i8 

little evidence for reversed sexual dimorphism in tail length 

although the data o~ foraging eeology may support this eo~tention. 

Dimorphism occurs to some extent in wing ?nd tarsus lengths but is 

not a"s strong as in bill length. The morphologiea1 data torrespond 

for the Most part to the expecsed foraging patterns. In Picoides 

pubescens sexual dimorphism i8 poor1y marked and the difference 
\ 

between male and fema1e measvrements is significant in a few cases 

only. Significant sexual dimorphism occurs in wing length in one' 

population, turat!. This may be interpreted as a strategy evolved 

to cope with in~ense competition pressures in an area of sympatry 

with other congeneric species of similar size and similar' color 

., 

pattern. Tarsus length ia significantly but not strongly dimQrphic 

in twd subspecies, leucurus and gairdnerii. The explanation 

provided for dimorphism in wing length is not applicable in this 

case owing to the absence of other congeneric species of small 
\ 

size in that part of the species range. 

DISCUSSION 

Competition between sympa tric species occupying a simi1ar 

habitat has been the object of numerous papers and severa1 books which 
\ 

have provided usef~l·compilations of data and various interpretations 

of the information (Cody 1974; 'Lack 1967, 1968, 1971; Mayr 1970; 
\ 

MacArthur 1?58, 1972; Wynne-Edwards 1972). In order to coexist in 

.>-'-. 
the sarne habitat sympatric congeneric species, particularly those 

vith simi1ar co1or patterns, havé evolved strategies .which a110w 

l, 
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them to occupy particular 'niches' as shown in severa! récent etudies 

on birds. 

With regard to Picoides villosus and !. pubescens, two similarly 

color-~attêrned congenerie woodpeckers, sympatric over most of their 

respective ranges, it has been demonstrated in the previous parts of 
. 

this study how each species has evolved its awn strategies. These 

allow them t? coexist synlpatrically. In addition, in certain p\arts 

8 of their range they caexist with ather congenerie speeies as weIl. -

Bath species have not evo~ved migra tory habits in their mutual 

zone of sympatry and over the area of sympatry with other congeners 

as a means of red~cing interspecific competit!on particularly in 

winter, a time of the year when resources are m9re limited and at a 
, 

greater premium than during the milder seasons of the year. Obviausly 

other adaptations must have been evolved by each species ta cope with 

the problem of year-round cpexistence in the sarne habitat. 

The in~ormatian ,presented in the section on habitat selection 
1 

indicates that each woodpecker, in severai parts of its range, favors a 

.one type of hab'itat over another. 11le main differences in niche 

selection, howevJr, have been observed in areâs where the two species 

occupy similar habitats. In those areas, 'the niche preferences of 

each species have been found ta be d!fferent in the choice of trees 
1 

utiIi~ed for foraging. Those data indicate selections at two 

leveIs: a) in the choice of a peculiar general habitat by each 

species in certain parts .of its range-and, b) in the choice Qf a 

specifie niche by each species where both species occur concurrently 

in similar habitats. Those results are in generai agreement with-the 

1 . 
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findings of most authors who reported on woodpeckers and 9ther bird 

sp~cies as weIl. 

Contrary to the findings of a few authors (Jackson 1970; Kisie1 
. / 

1972)' the time spent foraging and the foraging height 'detérmined' for 

each woodpecker were found in the present study to have little 
1 

importancè in reducing interspecific competition between Piooides 

villosus and !. pubescens. The amount of .,time spent foràging mal' ( 

equa11y prove to be a factor of relative1y li~tle importance in 

foraging studies o~ other species of birds_beca~se the tlme spent at . 
each foraging activlty i8 greatly dependant on the opp~rtunities 

encountered by the foragfng blrds to engage ln a partlcu1ar activity. 

Foraging height 18 important in other species as demonstrated by 

~everal authors, notably MacArthur (1968) with wood warblers. This 

parameter, insofar as!. vi11Qsus and!. pubeacens are concerned, ia 

the result, like foraging time, of the ~or~unlstic aspect of the 

foraging behavior of each species. Thus foraging helght and/or time 

spent foragin~ should not be considered as eC910gical adaptations to 

reduce interspecific competition between those two species. Indeed 

'those tw~ birds spend more time at particu1ar foraging fctivities and 

at particular heights, i.e. where food has been""tound. E1sewhere, , 

irrespective'of height, if no food 18 available, they continue their 

search until they find something of interest,' ,Then, and on1y then, 

some specific,activity takes place. 
\ 

The information presented in the previous parts shows how 

Picoides villosus ~electB more frequently tree trunks and P. pubescens 
1 

branches and the ground for forag1ng. This in itaelf could 'be 

1 

( 
\ 

, \1 

,) 
f • 

1 

l' 
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considered a significant partion1ng of the niche sufficient to permit 

the coexistence of two congeneric species, a11
1 
year, in the same 

habitat. On the othe'r hand, my resu1ts, contrary to those presented 

by Jackson (1970)' and Kisie1 (1972) do not indicate that live trees 

are favored over dead trees by one bird when compared wi t,h the other, 

except for females ~. pubescens in winter, which favor dead elms. 

A selection in favor of dead trees, which shou1d provide more insect 

resources than live or live-s&el1ed trees, would, however, be 
. 

expected. But the bark of mature trees such as Fagus grandifolia 

and other favored species may provide a more abundant surface or 

sub-surface insect fauna than dead ,trees, due to its more tender bark. , 
In dead trees more energy may be required to reach the deep wood-

boring larvae. It may thus be more advantageous to those two 

woodpeckers, especially in winter when the ~ub-surface parts ~re 

frozen hard, to &earch for insects on the surface (~. pubesaens) or 

just below the surface of the bark (~. villosus) using foraging 

techniques that require a relatively lesser exp~nditure of energy 

compared with excavating deep1y in a hard substratum for insect prey. 

In the areas of sympatry ,it has been shoWn here that the two species 
, "'" 

have evolved additional foraging stratégies to reduce interspecific 

competition. The selection by each species of foraging substrata of 

d,ifferent diameters appears to be very important in this respect. 

1 1 
On the other hand, on the Bahama Islands, occupied a110patically by 

!. villosus, both sex~s of that species tend to forage on smaUer 

tree trunks and branches than what would be expected in that species 
1 1 

1 
in a similar habitat where it occurs sympatrical1y with P. pubescens. 

L..:!..:l;;),.;, ............ -
_1 - • h 
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The divergence in the choice of foraging stations of different 

sizes by the two birds ls amp1i(led by the inf~rmation obtained on 

~ . their respectiv~ modes of for?g1ng as i11ustrated in the previous 

" 

parts of this study. My findings are in general, agreement with the 

observations reported by other workers (jacks on 1970; Short 1971; 

Kisie1 1972) in other pa~ts of the ~ange. They provide additiona1 
\ 

behaviora1-eco10gica1 information in support of Gause's Principle and 

add to the data compi1ed b~ Lack '(1971) with regard to the selection 
1 -

ot a particu1ar niche by sympa tric eco10gically similar species, the, 

mode of foraging pecu1iar tO,each species, their nesting eCOlOgy;~~ 

the reduction in the competi~ion for food resources by the,se1~C 

of differen~ prey species. 

Differences in body size have b~en shown to be associated with 

, differences in foraging habits for a number of birds both at the 
, 1 

interspecific and at the intraspecific 1evels for severa1 non-woodpecker 

'species (Lack 1971; Grant 1965, 1966, 1968) and for a few woodpeckers 
, 

~ (Kilham 1965; Ligon 1968b; Se1ander 1966; Wallace 1974; Kisie1 1972; 

Jackson 1970; this study). Those,differences are in addition 

associated with the size of the foraging substratum and probab1y a1so, 

as s~ggested by Lack (1971) with the size of the preys. The 

difference in prey à'pecies is very significant betwe~n P. vi110sus 
, -

and f. pubescens. Thus the intense selection for a particular 

type of foraging sub~tratum by a given species, especia11y in areas of 

sympatry with one or severa1 congeners of simi1ar size and color , 

pattern, may have given rise to sexua1 dimorphisme Th~principa1 
\ 

p~rpose of chis evo1utionary feature is probab1y to lessen intersexua1 

------~.~, ....... u .... I.n .... n~.f .. ~~~~.t.7 .. Il.7.: .......... ?II.FIiI~ 
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competition in the niche occupied by eaeh speeies. A few authors 

ha~e .déait with this prob1em (Rand 1:-95~; Amadon 1951), particular1y 

in woodpeekers and obtained for the most parts relhlts comparable to 
1 , • 

those presented in this study (Selander and Giller 1963; Selander 

1966; Kilham 1965; Ligon 1968b; Short 1970; Hogstad 1976). 

~ In Pico ides vi110sus the marked intersexual differences in body 

weight, bill 1ength, and, to a lesser extent, in wing length are 

as~ociated with marked ~tersexual differences 

'ecology o~éh sex as shown elsewh~ in this 
, 

in the foraging' 

study. The 

intersexual morphologieal differences ana1yzed in another study (body 

weight; wing, bill, and tarsus lengths) vary geographica11y. TwQ 

allopatrie insular populations of P. villosus (B~hama Islands, piger 

and maynardi) have a slightly higher dimorphism percentage in bill and 

.tarsus lengths than most mainland and other insular populations. This 

can be correlated with the marked intersexual differenees observed in 
~ \ 

the foraging ecology recorded in those two populations.' , The 
'> 

intersexual morphologiea!. differences are more pronounced on those 

islands th an in the areas of sympatry with ~. pubescens or other 

'congeners, in spite of the fact that interspecific competition is 

reduced there,as a result of the~ of other woodpeckers in 

Bahamian pine forests. The othe~sular populations have not 

diverged morphologically (intersexually only)· to the same extent 

the 

because the colonization of the Islands is probab1y too recene as it 
1 

may be the case with,!. villosus terraenovae, or because abundant 

food resources did not exert selective pressures in favor o,f very 

strong sexual dimorphism, as perhaps with P. v. picoideus. On the 

, Il 
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" ," . , 
Bahama Islands, where food resourè'es appear to be 'limited in the p,ine 

stands my data suggest that strong intersexual partioning o,f the 
1 

niche may b'e advan tageous to the speeies in reducing competition for 

food tfetween sexes. l, 

The problem of reversed s~ua1 dimorphism in taU length remains 

unresolved because of a lack of pertinent specimen materiaL The 
, " 

hypothesis, however, remains attractive but neither my morpho1ogieal 

(insuffieient) nor my ecologiea1 data can support Sh6rt' s. (1970) 

eontenti~ns or Jackson' s (1971) proposaI on thel importance of this 

enomenon. 

For icoides pubescens most of what l h.ave mentioned for P. 

1 

villosus ir applicable aS weIl with regard tQ sexual dimorphism. 

However. 'reversed sexua1 dimorphism in wlng length (turati) and, 
\ 

regu1ar sexual dimorphism in tarsus length (leuc~rus and "gairdnerii) 

have been observed at a statistica11y slgnificant leve1~ In the 

flrst instance, the intersexua1 difference in wing length is 

probably the resu1t of strong interspecific competition with sympa tric 

congeners (Short 1971) of similar size and color pattern. In such 

cases it may be to some, yet unknown, advantage for females to have 

longer wings than males. This hypothesis, however, cannat be 

corre1ated with my 1imited ecological data which indicate no 
,4 

intersexual difference in the mode of foraging of the species in 

that part of tts range. 

On the other hand, l Und it difficult to explain the 

significantly longer tarsi of the males in two populations. 'this 

intersexual difference mey favor ma'les and reduce competition with 

" 
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\ 

females in allowing them bD forage more efficiently on larger trunks 

or' branches on whieh locomotion may be easier with 'longer tarsi. My 

ecological data, although lnsufficient in that part~f the range, do 

'not indicate the' expected lntersexual differences in foraging. It 

thus appears that' certain ecological intersexual differences do not 
, 1 

i 

always correspond to expected morphologieal differences (sexua! 

• dimorphism) as illu~trated by!. pu~e8cens. 

It ia not unlikely that some intersexual morphological 

differences are the result of unknown selective forces which may 

be uncovered only after more ecological and morphologieal data have 
1 

beeome available. Furthermore it seems 'appropriate to point out here 
\ 

that SOme of the intersexual differences, both ecological and 

,morphologieal, are probably due to chance entirely, and the challenge 
, 0 

of future studies will be ta discover what i8 due to chance and what 

i8 the result of selective pressures. 
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-
GENERAL ~ISCUSSION 

The information analyzed in the first part of this study shows 

that the three-toed woodpeckers of the genus Picoides are closely 

re+ated to the Hairy and Downy woodpeckers and consequently to aIl 
1 

the otper Nearctic species of the genus Dendrocopos. For nomenclatural 

reasons the latter species have been assigned to the genus Picoides 

and this treatment is in partial agreement with ce,rtain proposaIs 

(De'lacour 1951; Goodwin 1968; Short; 1971; A.D.U. 1976). On the basis" 

of, marked morphological, behavioural, and ecologica1 differences the 

genus Dendrocopos is thus res'tricted to the Palaearctic and Asiatic 

speciesot conventiona11y' refet;red to it with the exception of obsoletus 

which is best classified in the genus Degèropicos, as suggested earlier 

by Goodwin (1968). 

The modern Picoides and Dendrocopos species have probab1y evolved 
, 

from a common mid-Asiatic ancestor. After having reached North 

America extensive divergence presumably took place and eventual1y 

gave rise to tbe modern Picoides species. Amongthose, Pico ides 

vil10sus and!. p,ubescens which now occupy vast ranges across 

diversified ecological conditions have evolved concurrently with 

1( prese~t-day congeners :in the sOJ,lthwestern part of the UniteJ States. 

and in Mexico, _and possibly alsq in Middle America. As a result of 
\, 

selective pressures fram sympatric congeners their ranges shifted 
"-

( and their ecological, preferences changed. Under the Pleistocene 
, 1 

climatic fluctuations caused by glacial advances and retreats 

. (Dillon 1956), segmJnts of populations beQ8Jlle isolated a~ ~ave r:ise - ~ 

~o strong variation in several body characters and contributed to an .. , 
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increase in the varia~itity in the general ecology of each species, as 

>- \ 
demonstrated in the third part of this study. 

1 

Variation in body characters (color, color patterns, body weight, 

and length of wing, tail,culmen, and tarsus), is treated in the second 

part. It follows similar trends in the two species although it ls 

not as well-marked for certain characters in~. pubescens. Mos~ of 

the 'variation is clinal, except in insular populations and appears ,to 

'be associated with climatic factors as reported by other authors 

(James 1970). It is in general agreement with the well-known 
\ 

ecogeographic rules (Bergmann's, Allen's, and Gloger's). However, the 

,small size of the Middle American populations of ~. villosus"which 

~re found in humid and 'cold climatic conditions, May in pJrt be 

explained by the fact that those populations are probably derived from 
\ 

\ 

the \olonizing stock and ~ve retained their ancestral characters 

\ 
appar~tly i~ the absence of other sympatr~c congeners. 

Th\ current subspecies concept makes it difficult for the 
\ / 

practisi~g taxonomist to classify populations in which ariation is 
• 1 

clInal \ttn spite of its shortcomings, that' concept n ertheless 

remain~ a)' acceptable and usefuI infra-specifie category. In' the 
l / . 

case of P.\villosus and ~.'pubescens the situation is particularly 

acute beca~se vari~tion in severa! chara~ters is clina! over vast 

geOgraPhicJ~ sectors. However, when ~r~as of unitormity or stability 

in onè char~ter or in s~ts of characte~s cau be i~~ntified within 
Il 

clines those ~n be used ~o delimit the ranges af various populations 

.<- with ,their asso~\~ted broad areaa of intergradation. 'This procedure 
\ 1 \ 

\ 
allows for a reeval~tion of the subspecies after a thorough analysis 

,\\ 



Jill 

373 

of variation' in morphological characters for both species has been 

made. ConsideLation has been given here to historieal factors Buch 

as the effects of the Pleistbcen~ glaciation on present-day 

distribution and' its role in isolating populations, as found, in other 

,spe~ies (Mengel 1964, 1970; Hubbard 1969). 

Concurrently those two sympa tric congeners have diverged 

significantly in their eco1ogy. Competition between congeneric 

species found in the same habitat has been treated recently by a 

number of authors (Cody 1974; Lack 1967, 1968, 1971; MacArthur 1958, 

1972; Wynne-Edwar~s 1972) and it has been demonstrated that sympa tric 

congeneric species coexisting in the' same habitat have evolved 

strategies peeuliar ta ,each. 

Pieoides villosus and ~. pubescens which are non-udgratory 

congenerie species sympatric over vast areas of their reBpeetiv~ 

ranges have similar color patterns but differ signiflcantly ln size 

in the areaS of sympatry. ~e data presented in this stu1; indicate 

how each bird has evolved particu1ar strategies ta reduce interspecifie 

competition thus permittiùg thelr s~~tric coexistence. Each species 
1 

occupi~a a different habitat in severa1 areaa of their ranges ,but 

where the y both oecur in the same habitat.each is found in a specifie 

niche. The, data presentedhere complement the information obtained 

by other authors on the subjeet in other parts of the speeies ranges 

(lisiel 1970; Jac~son 1970; Short 1971; Conner 1975; Conner ~ aL 

1975). Time spent foraging and foraging heights as proRoaed by 
1 1 

Jackson (1970) and Kisiel (l972~\ tp be important factors in reducing 

1 
interspecific competition appear to have little effect due to the 
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opportunistic foraging behavior of those two birds. On the other 

hand, other aspects of the foraging eco'logy of the two birds such as 

the choice of foraging stations (trunks vs branches), the species and 

condition of trees use~ for foraging, the size of the fo~aging , 
,1 _ 

stations, the differences in nesti~g sites, the selection of different 

prey species by each bird. and the mode of foraging peculiar to each 

bird, provide strong evidence in support of Gausers Principle. 

Furthermore, marked i~tersexual differences in body size exist in 

Pico ides vil10sus which correspond to strong differences in foraging 

ecology as demonstrated previously. lt was not, however, possible ta 

ascertain the existence of reversed sexual dimorphism i~ tail length , 

in tha, species. The degree of sexual dimorphism varies geographically 

and appears to be lower in areas of sympatry with other congeners. 
/ 

In Picoides pubescens sexual dtmorphlsm ln body dimensions ls not 

strong and generally nonexistent but marked intersex~al differences 

1 • 
in the fo~aging ecology have been observed. This information therefore 

suggest,s that, in addition to niche partioning to reduce Interspecific 

competition, further partioning of the niche takes place possibly to 

minimize intersexual competition. Final1y the evidence presented,here 

indicates that morphologicsl intersexual differences gènerally correspond' 

to expected ecological differences in foraging such as in P. villosus 

(Selander 1966) but such differences ate not alwsys related ta 

intersexual morphol9,gical differences as shawn in P. pubescens. 

..,. 
, 
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