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Introduction

This study of the literature on the Family Vireonidae
was made at Carleton 0011ege, Northfield, Minnesota during the
spring semester, February second to May thirty-first, of the yearr’
1948. Approximately ten hours per week were devoted to this ﬂ
work, The private library of Dr. Olin Sewall Pettingill, Jr.
wWas my maln source of information. 1In addition, considerable
time was spent gathering data from the libraries of Carleton
College and the Museum of Natural History at the University of ,
Minnesota. However, in spite of the completeness and excellence ’
'of the libraries utilized, the list of references given in this
paper 1is not to be considered complete for undoubtedly a number\v
of papers on this Family pubiished by Latin Anerican ornithologists

and others, have been overlooked.

The purpose of this study was 1o acquaint myself with
ornithological literature in general and especially that on the
Vireonidae. The work has been of value because it hae shown me

not only what is known about Vireos, but also what specific-

information 1s lacking. Thus, in my future field studies it
will enable me to concentrate my efforts on the aspects of the
habits of the Vireos about which little is known.
I am deeply indebted to Dr. Olin Sewall Pettingill, Jr.
of Carleton College for the valuable guidance and advice me gave
" me during this study and for his helprl,suggestions and.advice
.in the preparation of the manuscript. Also, I gratefully acknowledge

hls generosity in allowing me the use of his excellent library

of ornithological literature.
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;jclissifioﬁtibnrén& Nomehclature

The Family Yinaonidae, composed of eight genera which

include approximatqiy-

Although Vireoa D (

f?B,species, 13 confined to the New World.
;ﬁn bpth temperate ‘and tropical America,

the majority of epecies are tropical in distribution. As a

group they have a‘xide rangp extending throughout the temperate

and tropical regions‘with the exception of the Galapagos

Archipelago.

The follawing,classification and nomenclature of the

Vireos 1s, to my

'edge, the one accepted by present-day

ornithologists., It.includes all the Vireos which are known to

occur in North and Middle Americas

The 1nformationjfor this classification was obtained from

LY
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the Check-List of North American Birds of the American Ornithologist's

Union (Fourth Editidn;'lgsl), and Robert Ridgway's Birds of

North and Middle America (3:128-23

2, 1904)

Species and sub-

specles occurring in North America.as far south as Mexico are

marked by an asterisk.

~

Phylum Chordata .
Subphylum Vertebrata ;
Class Aves
Subclass Neornithes
Superorder Neognathae
Order Passeriformes
Family Vireonidae

~ Genus Vireosylva

Vireo maglister magister, Belize Vireo

Vireo magister

cinerea, Cozumel Vireo

Vireo caymanensis, Grand Cayman Vireo

-Vireo calildris

calidris,

Jamalcan Vireo

, i Vireo calidris barbadensis, Barbados Vireo

- #Vireo calidris barbatula, Black-whiskered Vireo

~ Vireo calidris grandior,

"i Vireo calidris

canescens,

0ld Providence Vireo
Saint Andrews Vireo



*Vireo

Vireo

flavoviridis flavoviridis, Yellow-green Vireo
flavoviridis forreri, Forrer's Vireo T

Vireo

insulanus, San Miguel Vireo )

Vireo

Vireo

chivl agilis, 5
chivi chivi, ' o

#Vireo

olivacea, Red-eyed Vireo

#Vireo

philadelphica, Philadelphia Vireo

*Vireo

#Vireo

gilva gilva, Warbling Vireo -
gllva swainsonii, Western Warbling Vireo

Vireo

gilva brewsteri, Chihuahuan Warbling Vireo

Vireo

amauronota a., Orizaba Vireo

josephae josephae, :

‘Josephae costaricensis, Brown-capped Vireo

Vireo amauronota strenua, Chiapas Vireo
Vireo
Vireo
Vireo

Jjosephae chiriguensis, Chiriquil Vireo

Genus Lanivireo

*Vireo

flavifrons, Yellow-throated Vireo

- Vireo

proovinguus, Vera Paz Vireo

*Vireo

solitarius solitarius, Solitary Vireo F

#Vireo

solitarius alticola, Mountain Solitary Vireo

#Vireo

solitarius cassinii, Cassin's Vireo

#Vireo

solltarius lucasanus, Saint Lucas Vireo

#Vireo

solitarius plumbeus, Plumbeous Vireo

Genus Vireo

Vireo

bairdi, Bairdhs Vireo

*Vireo

atricapillus, Black-capped Vireo

#Vireo

noveboracensis noveboracensis, White-eyed Vireo;g

Vireo

noveboracensis bermudlanus, Bermuda Vireo

#Vireo

noveboracensgis maynardi, Key West Vireo

Vireo

noveboracensis micrus, Small White-eyed Vireo

Vireo

perquisitor, Vera Cruz Vireo

Vireo

gundlachii, Gundlach's Vireo

Vireo

crassirostris crassirostris, Large-billed Vireo

Vireo

crassirostris flavescens, Large Yellow-billed V,g

Vireo

crassirostris alleni, Allen's Vireo

Vireo

Vireo

crassirostris approximansg, 0ld Providence Vireojf
ochraceus, Ochraceous Vireo -5

Vireo

pallehs, Pale Vireo

“#Vireo

huttoni huttoni, Hutton's Vireo

*#Vireo

huttoni obscurus, Anthony's Vireo

Vireo

huttonl mexicanus, Mexican Vireo

#Vireo

huttonl stephensi, Stephen&é Vireo

huttoni cognatus, Frazar's Vireo

modestus, Jamaican Vireo '

Vireo
Vireo carmiolo, Carmiol's Vireo’
Vireo
Vireo

hypochryseus hypnochryseus, Golden Vireo

Vireo

hypochryseus sordidus, Tres Marias Vireo

#Vireo

vicinior, Gray Vireo

"Vireo

nanus, Dwarf Vireo

#Vireo

bellii bellii, Bell's Vireo

Vireo

bellii medius, Texas Vireo

Vireo

bellii arizonae, Arizona Vireo

#*#Vireo

bellilil pusillus, Least Vireo

Vireo

latimeri, Latimer's Vireo
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Genus Neochloe
Neochloe brey_pennia,,Graen-iinged Vlreo

Genus Laletes

Laletes osburnl, Oébunn'sfi

Genus Pachysylvia

decurtatd, GraJAheaded Paehysylvia

Pachysylvia

Pachysylvia ochraceiceps 0., Tawny-crowned P,
Pachysylvia o. Qallidigectus,.Pale-breasted P.
Pachysylvia aurantifrons B., Lawrence's Vireo ,
Pachysylvia aurantifrons hypoxantha, E
Pachysylvia viridiflava, Iellow-green Pachysylvia E
Pachysylvia flavipes, - - .
Pachysylvia grisei

Pachysylvia acuticauda,

Pachysylvia insularis, -

Genus Vireolaniﬁg'

Vireolanius

pulchellus p., Gréen Shrike-Vireo

Vireolanius

pulchellus verticsalis, Carmiol's S.-V.

Vireolanius

pulchellus viridicgpg, ?anama S.-V.

Vireolanius

eximius,

Vireolanius.

melitophrys, Du Bus Shrike—Vireo

Genus Cyclarhis
Cyclarhis flaviventrls f., Mexican Pepper-Shrike
Cyclarhis flaviventris yucatanensis, Yucatan P.-S.'
Cyclarhis insularis, Cozumel Pepper-Shrike T
Cyclarhis flavipectus f., = - R ‘
Cyclarhis flavipectus canticus,', S
Cyclarhis flavipectus subflavescens. Gosta Rican S.—V.

Food

Collectively, Vireos are highly 1nsectivorou§, their food
consisting of 91 percent insects and the remaining nine percent
of vegetable matter. There 1s no evidence that any species eats
any animal food other than 1nsects. ,

The vegetable portion of the food of a Viéeq is hegligible,
especially in North America. Undoubtedly, in @r@p;cal éﬁd semi-
tropical regions where the vegetation 1is ﬁoré'ﬁbﬁndanﬁ{iihen

birds eat a larger percentage of berries and'otber fruits;vrAt




any rate, the’?qgotable;zomponent of thelir diet consists ' N .

principally orﬂwila Iruits, and Vireos are in no way injurious

to domestic cropa.'f

destructive*to man~ Among them are several species of cater—

pillars, while ocalaoinseots, weevils, leaf-hoppers, and boregs
are also taken 1n‘1arge numbérs.

While hunting, the v1reos hop slowly along the branches,
deliberately searchlng both sides of the leaves and frequently

Thus, they find and destroy scale

1nsects and nthe A;notectively colored species that birds less
thorough in- their seérch would overlook,

The food habits of the Vireo have been thoroughly studied
by members of the anited States Department of Agriculture. The
conclusion dramn by these experta is that economilcally they are
among the_birds'most useful to man. The excellent paper by
Chapin (1925) iéAr§60mmended to anyone interested in the food
habits of thé‘Vireooiéae; This study was made by examining the
contents of the stomaohs'Of 1951 individuals of North American
Vireos. It 18 a véry thorough.study, sufficient for the needs
of both ornithologists and agriculturists. Other satisfactory |
studies by Bealr(1997), Dearborn and Weed (1903), Forbush (1905),
and Hendefeon‘(l927) have been published. In addition, many »
state books bfiefly*éiscuss the food habits of the birds known
ﬁo occur there.r Thus, I believe that at present this phase of the

Vireos' life cyole_hos been very well worked out.




° . ‘Minnesota, for exzmple, the Vireos arrive the first part of

"© has been studied in some detall. Such studies have revealed

The Philadeiphia Vireo 1s a bird of the Coniferous Forests,

‘while the Red-eyed Vireo amdeYeltdwefhroated Vireos prefer a

~and as the inland swamps are drained, ranges may be extended or

TAstribuytion and Migration

In general, rt may be stated that the Vireos accompany
the second spring migratory wave, thus arriving in phe United
Statei after the Imsect fauna has again become active, In ~

May.

The subject of the regional distribution of the Vireos

that the habitats of the varlous speciles of Vireonidae are quite

diversified and thus must be studied individually. For example,

Deciduous Forest climax.

Another phase of regional distribution has to do with the
range of the varlous species. Since Vireos Are migratory birds
they have both a summer and winter range. These have been )

worked out and the results published in the A. 0. ¥W. Check-

List and Ridgway's Birds of North and Middle America.

The ranges of the Vireos seem to be controlled by the R
biotic communities to which the birds are adjusted, while climate
and food supply also play a role. Therefore, the present day

ranges are determined by more or less elastic factors and are

subject to change. As the forests are clesred or burned over

limited. Odum and Burleigh (1946) have noted such a change in

the Mountain Solitary Vireo. This bird is gradually extending

its range southward into Georgia.




other field studiee, the migration routes followed by the Vireos

are fairly well known. Difinite 1nformation.concern1ng them

-

7 19Q5)tand'Lowergggisﬁé).
In addition, The Migration of Amerlcan'Birﬂa hg Lincoln {1939)

is contained in the papers by Cooke

contains much valuable 1nformation. fIﬁrtﬁis book the author

has constrnucted a map showing the breeding and wlnteringtgrounds
of the Red-eyed Vireo and also the routea followed by this bird.
Such maps provide an excellent method,for preeenting this type

of information and similar ones should ‘

"worked out for all the

North American species of Vireonidae. : B

Although literature on mlgration 13 abundant some 1s un-
rellable and some need to be substantigted. A new method of
watching bird migPation has been deviséd by George H. Lowery, Jr.
He and his co-workers all over the Nnited States are engaged
in this work and it is hoped that additional knowledge will be
gained by 1it. Studies in migration are difficult to carry on
individually and people interested ehould associate themselves.
with some institution which 18 directing the work. : ?-}?" ‘

A small amount of 1iterature dealing only 1nd1rect1y wlth
thessubject of distribution and migration of birds, 1nc1ud1ng ‘
Vireos, 1is also available and should be mentioned. Averill
has made several studies in an attempt to show ‘the relatioﬁ |
between the form of the egg and the éiteht of migration (1923),
the emargination_of the long primaries in relation to the power
of flight and migration (1927), and the'geographical ditt;ibution
in relation to the number of eggs_ial@?by certain eﬁeciee%{1933).
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Bire Territory and Song

-ItAis aasumed that all Vireos establish a territory and
that. they show strang territorialism. However, the above
assumptinn waSAmade from the study of bird communltiles rather
than direct studies or the 1l1ife cycles of Vireos.

I could Tind no direct references on the establishment and
maintenance of tenritory. However, during the study which I
naﬂ&ucted at the University of Michigan Bilological Station
during‘the summer of 1947, 1t was determined that the Red-eyed
Vlreo established‘both.a mating and nesting area and a feeding
'area. This finding, however, needs to be substantiaxed Before
attempting sugh a study, one should carefully study the book
by Howard (1920). This is a basic work on territory and while
it contains‘no 1nformétion on Vireos, it deals %ith the establlish-
ment and‘maintenance'of territory in passerine birds and will
undoubtediy be of value.

Singing is the way in which male birds proclaim theilr
established territories. The songs of all North American Vireos
are well known for they are among our most vociferous birds.

Fry (1916) in his study of the seasonal decline of bird song

learned tha@ the Red-eyed Vireo continueé to sing while undergoing

the postﬁup£1a1 moult. Thus, they may be heard in late August

and occasionally early September when most birds are silent.
Descriptions of the songs of many specles of Vireos may be

found in Chapman's Handbook'gg the Birds of Eastern North America.

Their sohgs are also recorded by the use of symbols 1in the Book

of Bird Lifé by A. A. Allen.




Two interesting papers on the song of the Rid-eiéhﬁvigéé
gshould also be mentioned. One by Blincoe (1924) tells of a'Redéf '
eyed Vireo with a vocal defect, and another by Wallace (1945)'
tells of another bird of this same species ﬂhich,fregnent y
mimicked the call of the Crested Flycatcher, e

In conciusion; it may simply be stated that gltﬁbugﬁ» 
territhry and song are closely related subjects, practically
nothing is known about the former while the literature on the

songs of the Vireos 1s very complete,

Mating

A great deal of informétion on the subject of the courtship
and display of birds has been publiéhed by such modern workers
as Allen (1930), Armstrong (1942), Lack (1940), and Nice(1943).‘_

Nevertheless, practically no information on the mating habits‘of

Vireonidae was found. The papers by Baker (19%2), Townsend ¢ 1920),

and Tyler (1914) were the only references found whicp_pertained

specifically to this fahily. They are all in the form of -
general notes and, in my opinion, of little value. . , 3
Undoubtedly Vireos display prilor to copulation but very :
little has been published about these courtship and display:‘wrl‘
activities, Informatién concerning the mating relations of ﬁheA
Vireos 1s lacking, but such information can be obtained by '1 7
intensive watching of marked individuals during the b#eedin5{>i;
season, - | 1v. 
In conclusion, it may be stated that the literature Sn‘;#eE:

i

mating habits of Vireonidae contains conspicuous gaps andvtﬁa@ff;7




for original research.‘j

'ffﬁaéir‘5£i£§2§££§ﬁ§i§é2551

A considerable amonn. (f iiteratﬁre on this subject is

available., The nests bf:most species of Vireos which breed in
North America have been described as to their component materials
and structure. This 13 also true of numerous tropical specles.

Such descriptions of the nests of breeding Vireos may be found

in most state bookskv (;“é ;§¢g1ggisfi ":addition, ‘this

information, especially L he“more‘familiar ‘species, may be

found in books which provide general information on bird life.
Since all Vireos builﬂ the pensile type nest, it may be

assumed that their methods of attaching, weaving, shaping, and

lining the structure are fairly uniform. Therefore, chapter

eight in Herrick's Wild Birds At Home (1935), wWhich deals with

the Red-eyed Vireos nest-boilding habits.should be referred to
when studying this.actiﬁitygof any species’cf‘V1reo; It will be
of considerable aid in-interpreting tﬁejactions of the pair of
birds. Eaqually satisfactory studies should be worked out for

other specles of Vireos.

Cowbirds

No study of the Family Vireonidae would be complete unless
one section was devoted to the Cowbirds and their oarasitic
relationship to the Vireos. The numerous species of Uowbirds

unquestionably important egemies of these birds. According to
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Friedmann (1929:196-197), "no birds are more frequently
affected, and none make less protest." ‘

The problem of parasitism among birds has perplexed people
as far back as the time of Aristotle. Thus, it is only natural '5
that a huge amount of 11teratufe has been written about this |
method of reproduction. However, a large proportion of this
literature must bé considered as unreliable, and only a
surprisingly small part i1s truly accurate.

Herbert Friedmann's excellent book, The Cowbirds, is a

completely reliable book which deals #ihh such phases of the S
problem as which specles of Vireos are parasitized by Cowbilrds, »
the evqlution of the Cowbirds, and the origin and evolution of

the parasitic habit. Friedmann and his assoclated are still

carrying on their extensive studies and supplementary information
appears from tite to time in current North American ornithological
Journals. _

~

Eggs, Egg-Laylng and Incubation

Descriptions of the eggs of all North American Vireos have

been made. Chapman's Handbook of the Birds of Eastern North
America gives this 1nforhation. Also, most state books contaln
accurate descriptions of the eggs of their breeding birds.

Sipée all species of Vireonlidae are determinate layers,
the size of the clutch of most North American species 1is known,
The average size 1s from three to five eggs, although individmal
varlation is more common than might be supposed. No such
information was found on tropical specles.

Characteristically, Vireos produce two clutches a year,
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This is necessary for the perpetuation of the specles since

during the first maesting period the Cowbirds are also laying,

and in a nest parasitized by Cowbirds a young Vireo's chanchas

for survival are slim. However.<1n late July and early Augus‘>

the Cowbirds have ceased laying and the Vireos are =able to buil

Tl

a second nest and raise their young unmolested.

Egg-laying is a phase of the 1life cycle of the Vireo in.
need of careful study. I was unable to find even one reference

on this subject.

It is known that characteristically the Vireos begin.to _
incubate after.the last egg i1s laid. Thus, all the eggs hatch
on the same day. However,’Petrides (1944) has published a paper -
on the unusual incubation of one Red-eyed Viree.‘ This bird startea'?
1ncubatien before the last egg wasllaid.A However, this single
incidence must be considered as an exception to the rule.

Since the sexes of all Vireos are superficlally siﬁilaﬁ, %‘
whether the female alone incubates or whether both sexes participate"
in the activity is a guestion that has never been eamisfactorily ‘
answered., Careful investigation on this phase of the breeding
cycle should be undertaken in which some method for mark;ng_gne ié}
of the sexes is devised. : |

The incubation rhythm hac< likewlse not been worked out for
any of the species of Vireonidae. Such information is needed
and all data gathered from observations on the incubation birds
be tabulated and later presented in the form of charts. |

The incubation periods of only three species of Vireonidae-r
are known. These were published by Bergtold (1917) and may be .- .-

corisidered as reliable. The determination of this 1nfofmation '




&

on other specieégshbuld be undlertaken as soon as possible.

In conclusion, it may be stated that"therliterature
concerning 1ncubatign is far from adequate. TThe papers found
onrthis,aﬁbject¥are ioo numerous to mention here, but they are
not presented in a scientific form. 'Thus, here, as in
practically all phases of the Vireo's life cycle, there are
numerous questions that need to be answered and many other

‘points that need clarification.

" Young and Their Development

As;my*studj of the literature of the Family Vireonidae
progressed, 1t became increasingly clear that very little work
had been @nbiiehea on the development of young Vireos. More-
over;'in my opinion, the avallable literature is of 1little
value to students of ornithology, for it appears, in the main,
as 1soiamed facts that are difficult to correlate and thus of
little compafative\DSe.

It is true that the plumage coloration of young Vireos has
been adequately described, but in every otherAphase of the Vireo's
deQelopment,ﬂinformation is conspicuously lacking. More work
needs to be done on‘this phase of the Vireos' 1life cycle than

_on any other,

' : Parental Care

This phase of the Vireos' 1life .cycle has not been neglected
by ornithologists for abundant material is available on nearly

all species which breed in North America. Howevér, here, as in



the ].if%fé.ture on the s iject of young and their development,
the 1nformation is or llt.tle value in comparative ornitholo gY e

This .'15 t.rue simply becansa the observa.tiona of the authors are

Camt ug
N
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