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In t roduct  ion 

This  study o f  t h e  l i t e r a t u r e  on the Family Vireonldae '-3 
+ '*4 

1 

was made at  Car le ton  College,  Nor thf ie ld ,  ~ l k n e s o t a  during the -.g- % % 
- .- 

. . -. +- 

sp r ing  semester,  February second t o  May t h i r t y - f i r a t ,  of the y e a r  ' s y .  

1948. Approximately t e n  hours  per week were devoted t o  this 

work. The p r i v a t e  l i b r a r y  of D r .  Ol in Sewall  P e t t i n g i l l ,  Jr. 

w a s  my main source  o f  Information. In add i t ion ,  cons iderable  

time w a s  spent  g a t h e r i n g  data from t h e  l i b r a r i e e  of  Car le ton  - 
:, 

College and the Museum of Natura l  His tory  a t  the Univers i ty  of  . -g 
3. * 

- 3 
Minnesota. Eowever, i n  s p i t e  of t h e  completercess and exce l l ence  I - .f 

i - 
of t h e  l i b r a r i e s  u t i l i z e d ,  t h e  l i s t  of r e f e r e n c e s  given i n  t h i a  . -- .? -. 

* - 

paper i s  n o t  t o  be considered complete f o r  undoubtedly a number 

of papers on th i s  Family published by L a t i n  American o r n i t h o l o g i e t e  

and o the r s ,  have been overlooked. 

The purpose of  t h i s  study w a s  t o  acquain t  myself wi th  

ornithological l i t e r a t u r e  i n  general  and e s p e c i a l l y  that  on the 

Vireoriidae. The work has been of value because it has shown m e  ' 

no t  only what i s  known about Vireos,  but  a l s o  what s p e c i f i c  

information is  lacking .  THus, i n  my f u t u r e  f i e l d  s t u d i e s  it 

w i l l  enable  me t o  concen t ra te  my e f f o r t s  on t h e  a s p e c t s  of t h e  

h a b i t s  of t h e  Vireos  about which l i t t l e  i s  known. 

I am deeply indebted t o  D r .  Olin Sewall  p e t t i n g i l l ,  Jr. 

of Carleton College f o r  t h e  va luable  guidance and advice Ihe gave 

me dur ing  th i s  s tudy and f o r  h i s  he lpfu l ,  sugges t ions  and advice  

In t h e  prepara t ion  of  the manuscript. Also, I g r a t e f u l l y  acknowledge 

h i s  generosi ty  i n  a l lowing  me t h e  use o f  h i s  e x c e l l e n t  library 

of o r n i t h o l o g i c a l  l i t ~ r a t u r e ,  



The Family IT-aonidae, composed of e igh t  genera which 
',' - 4 p -  

Include apprnriwata$-3 spciss. l e  confined t o  the  New World. 
= -:***f;3&3-T 6 _ .:->.- 

Although ~ireoe:&&&.* b6th temperate *and t r o p i c a l  America, 
- ,: -32- - .  

the  majorlty of apecles ar8 t r o p i c a l  i n  d is t r ibut ion .  A s  a 
C .- 

group they have a arias range extending throughout the  temperate 
< - 

an3 t ropica l  regions with the  exception of the  Galapagos 
.* - 

. * 4  

LLrchlpelago. 

The following_classiflcatlon and nomenclature of the  
F : :  , - - - 

Vireos Is, t o  ~&:hbokled~e ,  the one accepted by  present-day 
- -3'b;- 

ornithologist  8.: 1t -lncluaes alltthe Vireos which a r e  h o r n  t o  - 

occur In North and Miadle Americas, 

The Information f o r  t h i s  c l a s s i f i c a t i o n  was obtained Prom 

the Check-Liet North American Birds of the  American Orni thologis t ' s  

Union ( ~ o i r r t h  ~ d i t i o ~ ~ ,  19311, and Robert Ridgway'e Birds of 

North - and Middle America (3:128-232, 1904). Species and sub- 

species occurring in North America. ae far south as  Mexico are 

marked by an as te r i sk ,  

Phylum Chordata 
Subphylum Vertebrata 

Class Aves 
Subclass Neornlthes 

Superorder Neognathae 
Order Passerlformes 

Family Vlreonldae 

Genus Vireosylva 
Vireo maaister maulster, Belize Vireo 
Vlkeo m a ~ i s t e r  clnerea,  Cozunel Vireo - Vireo caymanensis, Grand Cayman Vireo - 
Vireo c a l i d r i a  c a l i d r i s ,  Jamaican Vireo - 
Vireo c a l i d r i s  barbadensis, Barbados Vireo 

*Vireo c a l i d r i s  barbatula,  Black-whiskered Vireo 
- Vireo c a l i d r i s  p a n d i o r ,  Old Providence Vireo 

Vireo c a l i d r l e  canescens, Saint  Andrews Vireo 
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*Vireo f l a v o v l r i d i s  f l a v o v i r i d i s ,  Yellow-green Vlreo . , 5  
Vireo f l a v o v i r i d i e  f o r r e r i ,  For re r '  a Vireo 
Vireo insulanus,  San K i p e l  Vireo - 
Vireo - c h i v i  a ~ i l i s ,  
Vireo c h i v i  c h i v i ,  -- 

*Vireo o l ivacea ,  Red-eyed Vireo 
+Vireo - ph i l ade lph ica ,  Ph i l ade lph ia  Vireo 
*Vireo ~ l l v a  ~ i l v a ,  Warbling Vireo * 
+Vireo ~ i l v a  swalnsoni i  , West e rn  Warbling Vireo 

Vlreo p l l v a  brewster l ,  Chihuahuan Warbling Vireo 
Vireo amauronota _a,, Orizaba Vireo 
Vireo amauronota s t renua ,  Chiapas Vireo 
Vireo josephae josephae, a 

Vireo Josephae c o s t a r i c e n s i s ,  Brown- capped Vireo 
Vireo josephae c h i r i q u e n s i s ,  C h i r i q u i  Vlreo  

Genus Lanlvlreo 
*Vireo f. 

Vireo 2 
l a v i f r o n s ,  Yellow-throated Vireo - 
ropinquus, Vera Paz Vireo - - 

*Vireo s o l l t a r i u s  s o l 1  t a r i u s ,  S o l i t a r y  Vlreo  - 
*Vireo s o l i t a r l u s  a l t l c o l a .  Mountaln Solitarv Vireo I 
+Vireo s o l i t a r l u s  c a s s l n i j  
*Vireo s o l i t a r i u s  lucasanus,  S a i n t  Lucas Vireo 
*Vireo s o l i t a r i u s  plumbeus, Plumbeous Vireo 

- ----- J T  

51 Cassln'  s v i r e o  

t i r d i ,  Bairdts Vireo 
 pillu us, Black-capped Vireo 

Genus Vlreo 
Vireo b: 

*Vireo a t r i c :  
*Vireo noveboracensia noveboracensis,  White-eyed Vireo 

Vireo noveboracensis bermudianus, Bermuda Vireo 
*Vireo noveboracensis maynardi, Key West Vireo 

Vireo nc - 
Vireo j5j 
Vire - 
Vireo 
Vireo 
Vireo 
Vireo 

)veooracensis micrus,  Small White-eyed Vireo 
: r q u i s i t o r ,  Vera Cruz Vireo 

:o B; - undlachi i ,  ~ u n d l a c h '  s Vireo 

Vireo 
Vireo 

*Vire 

Vireo 
*Vireo 

Vireo 
Vireo -- - 

i 

c r a e s i r o s t r i s  c r a s s i r o s t r i a ,  La rge -b i l l ed  Vireo 
c r a s s i r o s t r i s  f l avescens ,  Large Yellow-billed V. 
c r a s s i r o s t r i s  a l l e n i ,  ~ l l e n ' s  Vireo 
c r a s s i r o s t r i s  approximans, O l d  Providence Vireo 
ochraceus, Ochraceous Vireo - 
p a l l e h s ,  Pa le  Vireo 

h u t  ton 
hut ton  
h u t t o n i  st 
h u t t o n i  co 

~ - - 

o hut to@ h u t t o n i ,  Hutton' s Vireo - 
1 obscurus, ~ n t h o n y '  s Vireo 
- I mexicanus, Mexican Vireo 
- ephenei,  stephen!& Vireo 

p a t u s ,  Frazar '  s v i r e o  
rmiolo, Carmiol 's  Vireo 

Vlreo modestus, Jamaican Vireo -- - 3 

Vireo hypochryseus hypochryseus, Golden Vireo . 
Vireo hypochryseus sord idus ,  Tres  Marlas Vireo 

*Vireo - v i c l n l o r ,  Gray Vireo 
Vireo nanus, Dwarf Vireo 

*Vireo b e l l i i  
Virec - - - -  
Vireo b e l l 1 1  

*Vireo b e l l 1 1  
Vireo l a t i m e r i  ,-I 

b e l l i i ,  B e l l '  s Vireo 
2 b e l l l i  medius, Texas Vireo - - -  

arizonae,  Arizona Vireo 
p u s i l l u s ,  Least  Vireo 

Latimer' s Vireo 
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Genus Neochloe - 
Neochloe brevipennia,  .~reen-wj.nded Vireo 

- 

Genus L a l e t e s  z - - , c  ' 

- -.; 
- - 

 tilet tee o~b-1, ~fi-*e~&31-:l:.-+~-+a: - a -  . - -;> ;z >r-: ?s-- - 9 -p;@ - -, $ . -- -> . - * . . 
- 

Genus Pachy s y l v i a  . . " * 

Pachy e y l v i a  d e c u r t a t a ,  .~ra&&ii3ed Pachjkylvia 
Pachy s y l v i a  ochraceicepe 2,- Tawny-crown& P. 
Pachysylvla  2.  p a l l l d i p e c t u s ,  f al-e-breasted Po 
Pachyss lv ia  a u r a n t i f r o n s  30, ~awrf lnce '  a Vireo 
Pachy sp lv ' i a  a u r a n t i f r o n s  hypoxantha, 
Pachy s y l v l a  v l r l d l f  l ava ,  Yellow-green Pachysylv la  
Pachysylvla  f l av lpee ,  . 
Pachy s y l v l a  ~riselpes,  
Pachysylvia  acut icauda,  
Pachyeylvla i n a u l a ~ l s ,  ,:. -2sz?- - .. %, 

* a -;*A.---- . 
- - - *  - - - /  =.-;-; 

_* .- * 
Genus Vireolanius  . - - - s ' - .  :> 

Vireolanlus  p u l c h e l l u s  g.,  re% Shrike-Vireo 
Vireolanius  p u l c h e l l u s  v e r t i c a l i s ,  ~asmlol's S.-V. 
Vireolaniua p u l c h e l l u s  v l r l d i c e p s ,  Panama S.  -V- 
Vireolanlus  eximius, 
Vireolaniua meli tophrys,  Du B&'- Shrike-Vireo 

Genus Cy c l a r h i s  
Cyclarh ls  f l a v l v e n t r i s  f,, Mexican Pepper-Shrike 
Cyclarh is  f l a v l v e n t r i s  yucataneneie,  Yucatan P.-5, 
Cyclarh ls  i n s u l a r i s ,  ~ozumelPepper -Sbr ike  - 

Cyclarh is  f l a v i p e c t u e  f . ,  
Cyclarh is  f l a v i p e c t u e  can t  lcus ,  K 

C r c l a r h l s  f l a v i p e c t u e  subflavescens,  Coeta Rf can S.-Y. 

, Food - 
Collec$lvely,  Vireos a r e  h igh ly  insec t lvorous ,  theh? food 

c o n s i s t i n g  of  9 1  percent  i n s e c t s  anii t h e  remaining n ine  pe rcen t  

of vegetable  matter.  There Is no evldence that any s p e c i e s . e a t 8  

any animal food o t h e r  than  insec t s .  

The vegetable  por t ion  of t h e  food o f  a Vlreo i s  n e g l i g i b l e ,  

e s p e c i a l l y  In North America. Undoubtedly, I n  t r o p l c a l  and seml- 
/ . I  

t r o p i c a l  reg ions  where t h e  vege ta t ion  i s  more abundant, the 

birds eat a l a r g e r  percentage of b e r r i e s  and o t h e r  f r u i t s .  A t  
- 5 



any r a t e ,  t h e  m~etable- component of the* d i e t  consiats  \ . - 
p l n c i p a l l y  of rlld f r u l t e ,  and Vireos a re  In no way inJur lous 

t o  domestic ,crop;, '' - - .  *3.=-sc - - , 
The lnseotk:%&n .3g Vqeoa Include many kinds economlcallJ 

A 

'"-" >* 
* - -  

, destruct ive i o  m&sL Among them a r e  several  s p e c i e ~  of cater- . " '_ 

p i l l a r s ,  w h i l e  scab Ineects ,  weqvils, l eaf  -hoppers, ,and boreno 
1 

a re  also taken in l a r g e  numbers. 

While h u n t G ,  the ~ l r e o e  hop slowly along the  branches, 
- .  i 

del iberately  searching both s ides  of the  leaves and frequently 

examining rmioldekk Eleave~, . Thus, they f ind and destroy sca le  * 
$,-.. - -- .. 

. A  ."' ' ,z5;- . I * ._ 
insects  and other.$r@tecklvely c ~ l o r e d  species t h a t  b i rds  l e s s  

I . .  - + 

thorough 3x1 t h e i r  aearch would overlook. 

The food habit8 of  the Vireo have been thoroughly studied 

by menbers of the  m i t e d  S ta te s  Department of Agriculture. The 
a 

conclusion drawn by thees  experts  i s  t h a t  economically they a re  

among the  blrda most useful t o  man. The excellent  paper by 

Chapin (1925) 18 recommended t o  anyone Interested i n  t h e  food 

habi t s  of t h e  VireoniUae. This study was made by examining the  
/ 

contents of t h e  stomachs of 1951 individuals of North American 

Vireos. It l a  a very thorough study, su f f i c i en t  f o r  the needs 

of both orn i thologis t s  and ag r i cu l tu r i s t s .  Other sat 1sf actory 

studies by Beal (1907), Dearborn and Weed (1903). Forbush ( 1905). 

and Henderson (1927) have been published. In addit ion,  many 

s t a t e  books b r i e f l y  diecues the  food hab i t s  of tne  b i rds  known 

t o  occur there. Thus, I believe t h a t  at present t h i s  phase of the  

~ i r e o e '  l i f e  cycle hae been very well worked out. 



" m i b u t  ion - and Mimation 

general, m a y  be stated that the Vireoa accompany 

- ., the eemnd spring rmigratory wave, thus a r r iv ing  in $he United 

s t a t e r  a f t e r  the  3msect fauna ha8 again become act ive,  In 
II 

r 
i Minnesota, f o r  e m p l e ,  the  Vireos a r r ive  the first past of 

May. 

The subject 03' the regional d l s t r lbu t lon  of the Vireos 

- - has be- studtea in some de ta i l .  Such studies have revealed 
1 

that the hab i t a t s  of the various species of Vireonidae are qui te  

diversified and thus must be studled bdlvidual ly .  For example, 

. P h l l d e l p h i a  Vireo 18 a bird of the  Coniferous Forests, 

f - while the  Red-eyed Vireo bdflel&dwaZhroated Vireos prefer a 

D ~ C I ~ U O U B  Forest c l i n ~ a x ~  

Another phase of regional d i s t r ibu t ion  has t o  do with t h e  

range of the  various species. Since Vireos are migratory birds 

they have both a summer and winter range. Theae have been - 
6 

worked out mcl t he  r e s u l t s  published In the A. 0, W, Check- 

~ 1 s t  and ~idgway'  s B i r d s  of North & Middle America, 

The ranges of the  Vireos seem t o  be controlled by the  

b i o t i c  communities t o  which the b i rds  are aciJusted, while climate 

and food supply also play a role.  Therefore, the present day 

ranges are determined by more o r  l e s s  e l a s t i c  f a c t o r s  and a re  

subject t o  change. A s  the  f o r e s t s  are  clesred o r  burned over 

and a s  the  inland swampa are drained, ranges may be extended o r  

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

t h e  Mountah Soli tary vireo. 'This bird Is sadadu ly  extending 

i t s  range southward into  Georgia. 



. 
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! ~ o a a y ,  owing t o  &ost a l g h t y  ~ s m s i o ~  bird-bam~lng 
8 2 - > ' 4  _ 

other f ie ld  s tudies ,  the  migration ~0Wbes followed by the  Vireos 

are  f a i r l y  well known. Dif b i t e  infomation soncerning them 
- - 

l e  contained in the  papers by Dooke 'i%@j,and ~o*er)- di&). . -- 
'L.'"-+ 5 f.- - - ,z - - _ _ =  . - -  r' 

.<- . - 

In d d i t i o n ,  The M i ~ r a t i o n  American 33ke-w ~ i n c b i n  i1939) 
- - * * ,  5 

contains much valuable information. Xn .%Us book t h e  author 

has constnucted a map showing t h e  breeding and wintering grounds 
. = 

of the  Red-eyed Vireo and a l so  t h e  r o a e a  followed by this bird, 

Such maps provlde an excellent  method f o r  presenting t h i s  type 

of information and s i m i l a r  ones should be worked out f o r  a l l  the .. $.""- . - *-% 
C - Y %  r 

.:-? TT-- > 7" . . 
North American species of Vireonidae, - . \- _ 

7 . _ 
Although l i t e r a t u r e  on migration i s  .abundant some Is un- , 

r e l i ab le  and some need t o  be substantlatgd. A new method of 

watching b i ra  mlgPation has been devised by George H. Lowery, Jr. 

He and his co-worker8 a l l  over the  United S ta te s  a re  engaged 

io - th i s  work and it Is hoped t h a t  addit ional  knowledge w i l l  be 
- 

gained by it. Studies In  migration are  d l f f l c u l t  t o  carry on 

individually and people in te re  sted s h d d  associate  themselves . - 
with some i n s t i t u t i o n  which is  d i rec t ing  t h e  work. I 

J 

A small mount of l i t e r a t u r e  dealing only ind i rec t ly  w i t h  
4 

thessub Jec t  of d i s t r i b u t  ion and migration of b i rds ,  inclualng 

Vireos, i s  a lso available and should be mentioned, Averi l l  

has made several s tudies  in  an attempt t o  show the  r e l a t i o n  

between the form of t h e  egg and the  extent of migration (Ig23), 

the  emargination of t h e  long in r e l a t i o n  t o  the  power 

of f l i g h t  and migration (1927). and the geographical d i s t r i b u t i o n  

in re la t ion  t o  t h e  number of eggs l a i d  by cer ta in  species (1933). 

1 
2 - 
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. 3lrd Terr i tory  and Son6 

It ie assumed that all Vireos es tab l i sh  a t e r r i t o r y  and 

t h a t  the,. L o w  strong t e r r i tor ia l lem.  However, t he  above 
- - - ,  - 

assumption wae made from'the study of bird  communities r a t h e r  

th& direct stud-iere of t h e  l i f e  cycles of Vireos. 

I could 'find no d i r e c t  references on the  establishment and 

malntenance of territory. However, during the  study which I 

aailBucteb a t ' t h e  Zfniversity of Michigan Biological S ta t ion  

during the aummer of 1947, It was determined t h a t  the  Red-eyed - 
vireo establisherl bo th  a mating and nest ing area  and a feeding 

area, This finding, however, needs t o  be substantiated. Before 

attem$ting s u e  a atudy, one should carefully study the  book 

by Howard (1920). T h i s  i s  a basic  work on t e r r i t o r y  and while 

it contains no information on Vireos, it deals  W t h  the  es tabl ish-  

ment and maintenance of t e r r i t o r y  In passerine b i rds  and w i l l  

undoubtedly be of v d u e ,  

Singing is  t h e  way in which male b i rds  proclaim t h e i r  

established t e r r i t o r i e s ,  The aongs of a l l  North American Vireos 

a re  well known f o r  they are among our most vociferous birds.  

Fry (1916) in h i s  study of t h e  seasonal decline of bird  song 

learned that the  Red-eyed Vireo continue& t o  s ing while undergoing 

the postnuptial moult. Thus, they may be heard in  l a t e  August 

an3 occasionally ear ly  September when most b i rds  a r e  s i l en t .  

Descriptions of t h e  songs of many species of Vireos may be 

found i n   hapm man's Handbook of the Birds of Eastern North America. 

Their songs a re  a l so  recorded by t h e  use of symbols i n  the  Book 

of B i r d  L i fe  by A. A. Allen. - -  
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Two i n t e r e s t i n g  papers  on t h e  Bong of t h e  ~ed-e j&l  v%& 
- ,  . b e .  

should a l s o  be mentioned. One by Blincoe (1924) t e l l s  of  a Red- 3 - i -. Q : 

eyed Vireo w i t h  a vocal  d e f e c t ,  and ano the r  by Wallace [we) z . * - +  + 

-. 
>e% :*- * : - TgZ* :gg& <.r+z, 

t e l l s  of another  bird of this same s p e c i e s  which f r e q t i ~ + ~ z : 1 1 ~ 5 ; +  - 
>I< 

31.P-_I 
3- ''''\;. + + A .  i - * 

_+ mimicked t h e  c a l l  of  the Crested Flyca tcher ,  - -  , # -  .j~&@ -., P.  9 -"-* 
I n  conclusion, it may simply be stated that &lth~u@ - * %  

, , 

t e r r i t l i -  and song a r e  c l o s e l y  r e l a t e d  s u b j e c t  8, p r a c t l c a l l  

noth ing  la known about t h e  former while the literature on 

songs of t h e  Vireos Is very complete. 

Mat i n 6  

A great d e a l  of information on the a u b j e c t  of t h e  

and d i s p l a y  of birds h a s  been published by such modern workers 

as Al len  (1930), Armstrong (1942),  Lack (1940), and N i c e ( l 9  

Nevertheless ,  p r a c t i c a l l y  no information on the mating hab 

Vireonidae w a s  found. The papers by Baker (1992), Townsen 

and Ty le r  (1914) were t h e  only r e f e r e n c e s  found which p e r t  

s p e c i f i c a l l y  t o  th is  family.  They are a l l  I n  t h e  form o 

eenera l  n o t e s  and, i n  my opinion,  of l i t t l e  va lue ,  . 
* 

Undoubtedly Vireos d i s p l a y  p r i o r  t o  copu la t ion  but ve 

l i t t l e  has  been published about t h e s e  ' cour t  s h i p  and d i s p l a y  

a c t i v i t i e s .  Information concerning t h e  mating r e l a t i o n s  of the 

Vireos i s  lacking ,  but  such information can be obtained by 

i n t e n s i v e  watching of marked ind iv idua l s  d u r i n g  t h e  breeding  . 
. . 

season. 

I n  conclusion, it may be  s t a t e d  t h a t  t h e ,  l i t e r a t u r e  on the 
. ' .  

mating h a b i t s  of Vireonldae conta ins  conspicuous gaps an5 that -' 
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t h i s  phaee of thew ojdLe offera exce l l en t  opportunlt iee 
1. 

' 2 

f o r  or ig ina l  research. 

-K - 
A considerable amckn%.*f l h t e r a t u r e  on t h i a  subject  Is 

2- 7 - 
available. The n e s t s  lof m o ~ t  specPes of Vireos which breed In 

- 4 

North America have been deecribed as t o  t h e i r  component materials  
. . 

and structure.  Thin 38 a l so  t r u e  of numerous t r o p i c a l  species. 
i '  

Such descr ipt ions  o i  the neets of breeding Vireos may be found 
* A  

% - 
. - e 

i n  most s t a t e  ~ o k ~ * ~ & k : + e ~ 5 i b n ~  +lets.- -& addi t ion,  t h i a  
' -5 --$* ;P.-k+- g72 -2 . y - .  . , "--  , 

- -  .%' - .  &>L+**-L* 

inf ormat ion, especially an the more lamiliar epecies, may be 
r. 

found in  books w h i c h  p&aegeneral  mation ion on b i rd  l i f e .  - - 
Since a l l  Vireos bulld t h e  pensile type nes t ,  it may be 

assumed t h a t  t h e i r  methods of attaching, weaving, shaping, and 

l i n i n g  t h e  s t ruc ture  are f a i r l y  uniform. Theref ore ,  chapter 

eight In  ~ e r r i c k '  s Wlld Birds A t  Home (1935) , which dea l s  with - -- 
the  Red-eyed Vireos neet-building hab i t s  should be refer red  t o  

when studying t h i s  ac t iv i ty  .of m y  species of' Vireo. It w i l l  be b .  
of considerable ald In Interpret ing the  act ions  of t h e  pa i r  of 

birds. Equally sa t i s fac tory  etudies should be worked out f o r  

other apecies of Vireos. 

Cowbirds 

No study of the Family Vlreonidae would be complete unless 

one section was devoted t o  t h e  Cowblrds and t h e i r  p a r a s i t i c  

re la t ionship t o  the  Vireoe.. - The numerods species of Powbirds 
+ ,  

unquestionably important e emies of these birds.  According t o  F 



Friedmann (1929: 196-1971, "no bims a r e  more f r equen t ly  

a f f e c t e d ,  and none make l e s s  p r o t e s t , "  

The problem of pa ras i t i sm among b i r d e  has perplexed people 

as far back as t h e  t h e  of  A r i s t o t l e .  Thus, It is o n l p  n a t u r a l  

that a huge amount of l i t e r a t u r e  has been w r i t t e n  about t h i s  

method o f  reproduction. However, a l a r g e  propor t ion  of t h i s  

l i t e r a t u r e  must be considered as unreliable, and only  a 

s u r p r i s i n g l y  s m a l l  part is' t r u l y  accura te .  

Herbert  Frledmann'e e x c e l l e n t  book, - The Cowbirds, i s  a 

completely r e l i a b l e  book which deals such phases of the 

problem as which spec ies  of Vi reos  are p a r a s i t i z e d  by Cowbirds, 

the evo lu t ion  of t h e  Cowbirds, and the o r i g i n  and evo lu t ion  of 

t h e  p a r a s i t i c  habit, Friedmann and his  assoc ia ted  are s t i l l  

car ry ing  on t h e i r  extens ive  st udie  s and supalement a ry  in f  ormstion 

appears.  from tme t o  t ime i n  c u r r e n t  North American o r n i t h o l o g i c a l  

journals ,  

EKES, ERR-Lay inq Incubat  ion 

Desc r ip t ions  of t h e  eggs of  a l l  North American Vireos have 

been made. Chapman's Handbook -- o f  tHe B i r d s  - of Eas te rn  North 

,America g ives  t h i s  information, Also, most state books conta in  

accura te  d e s c r i p t i o n s  of the eggs of t h e i r  breedin8  birds. 

S ince  a l l  spec ies  of Vlreonldae a r e  de terminate  l a y e r s ,  

t h e  s i z e  of the c lu tch  of most North American s p e c i e s  i s  known. 

The average s i z e  i s  from t h r e e  t o  f i v e  eggs, although l n d l v l 9 a a l  

v a r i a t i o n  i s  more common than  m i g h t  be supposed. No such 

information w a s  found on t r o p i c a l  spec ies ,  

C h a r a c t e r i s t i c a l l y ,  Vireos produce two c l u t c h e s  a YE*. 
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T h i s  I s  neceseary f o r  t h e  perpe tua t ion  of the speclee since d'z 3 
7 "  . ?- 

6 .. . t 
dur ing  t h e  f irst mas- period t h e  Cowbirds a r e  a l s o  l ay ing ,  

. I  

and i n  a n e s t  p a r a s i t i z e d  by Cowblrds a young Vi reo ' e  chan&+# - * 

f o r  s k v i v d  are s l i m ,  However, .In l a t e  'July and e a r l y  

t h e  Cowbirds have ceased l a y i n g  an3 t h e  Vireos me a b l e  t 

a second n e s t  and raise t h e i r  young unmolested, 

Egg-laying i s  a phase of t h e  l i f e  cyc le  of t h e  Vireo I n  

need of c a r e f u l  study, I was unable t o  f i n d  even one re fe rence  - ' 

on th i s  s u b j e c t ,  

It i s  known that characteristically t h e  Vi reos  begin  

incubate  after t h e  last egg i s  l a i d ,  Thus, a l l  the  eggs 

on t h e  same day. However, P e t r i d e s  (1944) has publ ished a paper 

on t h e  unusual incubat ion  of one Red-eyed Vireo. T h i s  b 

incubat ion  be fo re  t h e  l a a t  egg was laid. ~ o w & e r ,  t h i s  s i n g l e  - 
I incidence must be considered as an except ion  t o  t h e  r u l e ,  

S ince  the sexes  of a l l  Vireos a r e  s u p e r f i c i a l l y  s i m i l a r ,  1 

I 

whether t h e  female alone incubates  o r  whether b o t h  sexes  p a r t i c i p a t e  

i n  t h e  a c t i v i t y  i s  a Ques t ion  that has  never  been satisfactorily 

answered. Carefu l  i n v e s t l g a t  ion  on th i s  phase of t h e  breeding + 

cycle  should be undertaken i n  which some method f o r  marklng ode . . 

of t h e  sexes  i s  3evised. L 

The incubat ion  rhythm ha. l ikewise  n o t  been worked ou t  f o r  

any of t h e  spec ies  of Vireonidae,  Such informat ion  -1s needed 

and a l l  d a t n  gathered from observat ions  on t h e  incuba t ion  birds 

be t a b u l a t e d  and l a t e r  presented i n  t h e  form of cha r t s .  I .  

The incubat ion  perioda of only t h r e e  s p e c l e s  of Vireonidae - 

are  known. These were publ ished by Bergto ld  (1917) an3 may b8 . - 
considered as r e l i a b l e ,  The de terminat ion  of  t h i s  information 
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on o ther  speclee should be unaertaken as eoon as poesible. 

In  conclusion, It may be s t a t e d  that t he  l i t e r a t u r e  

concerning incubation i s , far  from adequate, 2The pspere found 

on this eubdect are too numerous t o  mention here;  but they are $ 

not  presented in a s c i e n t i f i c  foxm. Thus, here ,  as i n  
. 

p r a c t i c a l l y  a l l  m a s e s  of t h e  Vireo 's  l i f e  cycle,  t he re  a r e  

numerous questions t h a t  need t o  be answered and many other  

' poin t s  that need c l a r i f i c a t i o n ,  

Young and Their Development 

A s  my ,study of t he  l i t e r a t u r e  of t h e  Family Vireonidae 

progressed, it became increas ingly  c l e a r  t h a t  very l i t t l e  work 

had been ;PubElshed on the development of youns Vireos. More- 

over,  i n  my opinion, t h e  ava i lab le  l i t e r a t u r e  i s  of l i t t l e  

value t o  s tudents  of prni thology,  f o r  it appears, i n  t h e  main, 
- 

as i so l a t ed  f a c t s  t h a t  a r e  d i f f i c u l t  t o  c o r r e l a t e  and thus of 

l i t t l e  comp&ative s s e .  - 

It i s  t r u e  t h a t  t h e  plumage co lora t ion  of young Vireos has  

been adequately described,  but i n  every o the r  phase of the ,  v i r e o ' s  

development, information Is conspicuously lacking. More work 

needs t o  be done on th i s  phase of t h e  Vireos' l i f e  cycle than 

on any other ,  

I Paren ta l  - Care 

This  phase of t he  Vireos' l i f e  cycle has  not  been neglected 

by ornl thologi  st s f o r  abundant material i s  ava i lab le  on near ly  

a l l  species  which breed i n  North America. However, here,  as i n  
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the lfterature on the ~ ~ b j b i t  of young and their development, 

the informat Ion l a  of little value i n  cornparat lve  ornltholow. 

This 143 %rue elmply beuauee the observatione of the authors are - -* 

pres&+i&n , , -  such s ge %zed f aehlon that their f nterpretation 
- -:;-- 

and dr-tion I are a 
-- 
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