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ABSTRACT

The Red-faced Warbler (Gardellina rubifrons) is 
a conunon summer resident in the. mountains of southern 
Arizona, The breeding biology, habitat, and behavior 
are described and discussed.

The female Bed-faced Warbler builds the nest 
and incubates the eggs unaided by the male. The incuba­
tion period is. 15 to 17 .days, The young remain in the 
nest, for 15 days„ The total time from egg laying to 
fledgling is 7 to IQ. days longer than the corresponding 
period of warblers breeding north of Arizona,, The longer 
incubation and nesting periods of the Bed-faced Warbler 
are;considered, a major factor in limiting northward 
expansion of its range,

Qn the basis of the morphological and behavioral 
features I have studied, I feel that G'ardelliria is relat-. 
ed to the genera Wilsonia, Hasileuterus and Ergaticus,
The shape of the bill is intermediate between Wilsonia 
and Basileuterus,- gardellina,' Ergaticus, and Easileuterus 
have long, incubation and nestling periods, lack sexual 
dimorphism, and seasonal plumage variation, and obtain 
the adult plumage shortly after the young leave the nest. 
Both Gardellina and Wilsonia build an open cup nest on

viii ■



ixthe ground? lay usually four eggs in' a clutch, fly- 
catch in the air, flick their tail sidewards and utter 
similar calls« Male Bed-faced Warblers often move up 
to 200 yards away from their nest site. In doing so 
they move through areas occupied "by several other pairs 
of warblers and do. so without conflicts,®.



iraiQOT'e.TTQH

Jacob lost SoLraud? described the first specimen 
of the Sed-faced Warbler known to science» He called it 
the Eed*"*frented Slycatcher (Musicapa rubifrons.) . This 
and 1-5 other birds were described in his publication of 
^Sixteen Hew Birds from f?exas‘!% in the annals of the New 
York lyceum of Natural History in 1841 (Stone, 1919)•
The birds were supposedly collected in Texas in 1858, 
however, neither the collector nor the locality is 
definitely known* Several of the 16 species have never 
been recorded in the United States, but all are common in 
the mountains, of western Mexico = The actual, locality is 
probably in southern Chihuahua. Siraud*s holotype is 
presently located in the United States National Museum 
(Beignam, 19^1 $-54.8) ,

Eidgway (.,1902.y721) provides a synonomy of the 
Red-faced WarblerVarious investigators between 1850 
and 1860 placed the bird in Oardellina, Basileuterus, or 
Setophaga. Bh Bus (Eidgway, 1902) in 1850 described the 
bird as new to science and called it Gardellina amicta. 
The bird is now properly recognized as Gardellina 
rubifrons GGiraud)B

1
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Henshaw (1875) was the first person to definitely
take Cardellina ruhrifro,ns  ̂ north of Mexico». Mr, Henshaw 
collected birds, in Arizona* at Gamp Apache and on Mount 
Graham. At- Gamp Apache in‘July 1873? he first found the 
birds by identifying, the call of the female feeding her 
young,. In .August he found the Bed-faced Warbler to be 
common on Mount Graham, • '

Mearns. (1890) recorded the first nest and eggs of 
Gardellina, This nest .was located below the San Francisco 
Mountains, on the 19th of June, in 1.886, Price (1888) found 
a set of eggs on May 31? 1.888* in the Huachuca Mountains 
and was the first to describe them, :

■ . Since this time? the Bed-faced Warbler has been 
observed and their eggs have-been collected by several 
workers in*Arizona and. Hew.Mexico * but no one has 
published anything more than a casual observation on their 
behavior, Bent' (1953). in his life Histories of .Forth 
American Wood Warblers ? states that no information on 
the incubation"of eggs•or care- and development of the 
young, is available,

‘ Observations on the breeding biology* ecology* and 
behavior of Cardellina are presented here,. I speculate on 
the factors that restrict its range or help adapt, it to 
its'environment? and I comment on its.intergeneric relation­
ships, This thesis is the representation of five months 
of study in the Santa Catalina Mountains of southern Arizona,



MATERIALS AMD METHODS

Field work on. this study, began in March 1965=
I made trips to the Santa O'atalina Mountains every third 
day until the arrival of the Red-faced Warbler on April 10.
I then established a study area in Marshall Gulch, which 
is located two miles below the town of Summerhaven by 
road., I spent 51 days in the period of April 19 to June 
26 in the study area. I made observations of the closely 
related Canada Warbler (Wilsonia canadensis), in York 
.County, Hew Brunswick, Canada, between July .1 and 12, and 
similar observations of the Hooded Warbler (Wllsonia 
citrina) in Fairfield, Connecticut from July'14 to 20. My 
studies of the two species of Wilsonia are not recorded 
here, but 1 do make us of them in my discussions.

Birds were observed with 7 % 50 binoculars. I had
some difficulty banding the Red-faced Warblers, and the
Japanese mist nets did not provide a satisfactory means of.
capturing them. The birds flew up into the trees when I
attempted to drive them into the nets. I was able to
capture and subsequently band three females, with color bands
and United States Fish and Wildlife Service aluminum bands
by placing the mist net in front of the nest and flushing the

3.



4
"birds off of the nest from "behind„ Three sets' of young 
birds C1‘2 individuals) were color "banded before they left 
the nesto-

The Bed-faced Warblers were numbered by pairs for 
convenienceo I built blinds of canvas within five feet, of 
each of four nests*.

. The first egg laid in each clutch was marked by 
one dot, made with a Bapidograph pen, the second- egg with 
two dots, etc o. 1 weighed the young birds with an Ghaus 
Triple-Beam .Balance, accurate to about 0.2 grams*-

1



HABITAT

Marshall Gulch? ■ is an east-.west, ravine about a 
mile and a half long, with a permanent stream flowing 
into the Upper Sabino drainage. The elevation ranges 
from 7,500 feet at the convergence of the gulch with-the 
main Sabino Canyon stream at the east end, to 8,000 feet 
on the west. The sides of the ravine rise steeply to 
about 8,000 feet in the south to 8,500 feet on the north.
The rise is sharp enough to make walking difficult except 
on the one path on the south facing slope. The valley 
floor varies in width from about 15 feet to 60 feet and 
gradually slopes eastward. In several places the stream 
cuts through rock, leaving steep cliffs up to 40 feet high.
The stream meanders through tiny meadows, forms small 
pools and funs swiftly over small rocky areas. It varies in- 
size from a width of one to' eight feet and has a bed of 
rock with occasional areas of gravel. Several small 
stream beds run down each slope to join the main stream in 
Marshall Gulch, These tributaries are dry except - during the 
heavy summer rains and spring thaws.

The sheltered steep walls help to maintain low 
temperatures in the gulch,- Show banks did riot completely . ■ 
disappear until the middle of May. On one occasion in

5 " - ■ . ■



June, a small amount of snow fell but it never accumulated. 
It is an impressing sight on an early morning in May, to 
watch a male Broadtailed Hummingbird (Selasphorus' platy- 
cercus) alight on the ice and.take a bath in the chilling 
stream.;

I casually recorded air temperatures throughout the 
spring season.with a mercury thermometer. In May the 
temperatures averaged 65° in the day and 55° at night. In 
June the daytime temperature rose to the low 8.0 ’ s and fell 
to the low 50’:s - at night«

Two distinct Iiife-zones are represented in the 
gulch.. On the south facing slope the dominant tree is the 
ponderosa pine (■ B'imus ponderosa) , which is characteristic 
of ■Merriamt:'s transition life-zone > Additional trees ' 
present are? white pine (.Pinus ayacahuite) , Douglas fir 
(.Pseudptsuga raenzies-i) , and Gambel oak (Quercus gambeli) . 
the ground cover is ma.de up almost entirely of pine 
needles, muhly grass (Muhlenbergia yirescens) and small 
stands of netleaf oak (..Quercus reticulata) , which is a 
shrub at this elevation,., (:see Figure 1) *

the north facing slope is characteristic of the 
Canadian life-zone of southern Arizona (see Figure 2). 
the dominant trees are Douglas fir, alpine fir (Abies, 
lasiocarpa), and white fir (Abies eoneolor), Deciduous 
trees present are?; bit-toothed maple (.Acer grand i d en t a turn) ,



Td o x elder (&oer negundo):9 western ehokeoherry (Prnnxis 
serotina) 9 quaking aspen (Popiilus treriraloides) , alder 
('AIiTas ob.longif o 1 ia) s and mulberry (Morus micro'pb.ylIa) .

The understory is relatively open, consisting of 
young trees - of previously mentioned species* liie ground 
is moist and yielded perennial grasses and flowers in 
shaded areas» large areas., of deciduous leaf litter 
accumulated at the bottom of slopes, forming suitable 
nesting habitat f or the Whip-poor-wills (C.aprimulgns 
voeif eras) and Turkey (Meleagris gallopavo) ».



Fig n.re l . Sout n facing: slope in Earshal1 G-ulc h study 

area . 

I'igure 2 . North f 'a cing slope i n :t ~arshall Gulch study 

area . 
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■ IREIYAIi Aim PAIR FQEZAIlQir

The Eed-faced,. Warbler is the last warbler to arrive 
•on its breeding grounds in Arizona, The earliest record 
is April 3, in the Santa Rita Mountains (Phillips? Marshall 
and Honson, 1964)®

I searched the Santa Catalina Mountains thoroughly 
at intervals, of three days for early arrivals. An ornith­
ology class from the'University of Arizona found the first 
birds on April 10® They were in a flock of migratory 
warblers in the Upper Bear Canyon picnic area (6,200 feet)® 
On April 11., 12, 14? and 15, I could not find any Eed-faced 
Warblers, but on April 19 the. birds appeared on their 
breeding grounds® The first bird found, on - this day was in 
a small canyon along the Mount lemmon Highway, one mile 
below the turn-off to Rose Canyon lake® The small canyon v 
has a few white pine trees, but ponderosa pine and silver- 
leafed oak' are the dominant trees® I located the bird by 
its along, but an hour*8 searching failed to reveal any 
other Redefaced Warblers®

Upon my arrival in Marshall Gulch, later in the 
morning of April 19? the presence of the warbler was.



10.
apparent by the -- singing of three males*. The first male 
that I observed, was singing and hunting for insects in a 
small ponderosa pine*. Following close behind .him was a 
female * The male Hed-faced Warbler moved from tree to- tree 
at a height of five feet*. .

Three times in one hour of careful observation 
the male pursued the female* ' Each chase began when the 
female came too close to the male» While chasing the female 
the male emitted a distinct call, a dee-dee, which is 
,similar to the call made by the young bird * Each chase 
lasted from 35 to 50 seconds., and consisted of mblindm 
flying under the lower pine branches* The birds flew within 
a foot of me as the f emale dodged the tree trunks in an 
effort to escape the male, Bat copulation did not take 
place, and at the end of the chases, the male would stop, 
"batch his breath8®, and continue feeding and singing*. The 
female would resume feeding and again follow the male*

By fpril 22, six of seven males in Marshall Gulch 
were followed by females*, The same behavior.of chasing 
and following was observed in six pairs« On J£pril 24? the 
seventh male was also accompanied by a female* All birds 
seemed to stay close to•the ground when feeding* Occas­
ionally the females would drop down in the dead leaves, 
accumulated at the bases of the stands of netleaf oaks, 
presumably in search of a nesting site* The males



sometimes followed? but in a fashion that appeared to be 
in pursuit of the female®

Apparently by April 24 all birds were back from 
Mexico and on their breeding grounds« $he study, area was 
believed to contain seven pairs of Bed-faced Warblers at 
this point®



YOCAlIZAT.IOm

‘The song of the male. Bed-faced Warbler has been 
described as, wa tink a tink a tink tsee tsee tswee 
tsweep'*' (ffajlor, in Bent, 1953), and this interpretation 
seems appropriate to me, She male sings persistently on - 
the breeding grounds. In normal warbler fashion it delivers 
the song as it feeds. The intervals at which the song is 
given appear to differ from male to male. The song lasts: 
about 1,5 seconds and is delivered at intervals averaging 
8,7 seconds for male 1, and 15*4 seconds for male 2 (‘see 
Table 1)* Variations in the song of an individual are 
generally in the length and not the pattern.

There are predawn and dusk singing periods, in 
which the male sings constantly for ten to fifteen minutes 
from his roost.

In general the birds sang more often in the morning 
than in the afternoon and less frequently in August than in 
May, '

Other calls of the males were a dee-dee emitted 
during attempts of copulation and a chip used in scolding, 
warningand in pair recognition. This chip was the same 
as that given constantly by the female. It is distinct 
from all notes of other■members of the Family parulidae

12.



13'
nesting in the Santa Catalina Mountains? and served as a 
mean of identifying the .Eed-fac.ed Earlier* The chip is 
identical to the call' of the Wilson’s Warhier (Wilsonia 
pusilia), and during migration period I could not 
distinguish between these two species by call alone®.

Young Eed-faced Warblers, cried a dee-dee in 
anticipation of food from the a d u l t s A ,  p.ssf note is 
uttered by the male when in the presence of the female and 
may serve to identify the male to the female®.



Table 1 14

Intervals in seconds between songs of three different 
male Bed-faced Warblers, on May 1.* .Data recorded in

late morningo-

Male I Male 2 Male 3

9 ■ 6. 1111 6. 12:8 , IS .79 12: 12:id: • 14 . 1113' ■ 33 1312 27 15• 6 26 2112. - ■ • 13 14
15 .. . 15. 1011 15 22
13 281 O ' 91 ClI-
9 15 .. 66. 16, 13
9 15 ■ ' 710
7
710

17
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FOEA&IFffi BEHAVJOE.

I recorded observations of methods of feeding 
utilized by Red-faced Warblers and the heights at which 
they foraged throughout the course of this study,. Bata 
were not used if an individual was not observed feeding' • 
five times or more in succession, ■ A total of 296 record­
ed individual feedings were . evaluated in obtaining the 
following results,

Feeding is performed in three ways; flycatching, 
gleaning, and picking insects off of branches». Flycatch- 
ing is performed most expertly and is the method most 
frequently used,-, the Red-faced -Warbler often sits 
vertically and watches for flying insects„ After finding 
a prospective meal, the bird flies out to catch the insect,, 
which it does with an audible l%napm of the mandibles, The 
warbler may return to the same perch, or more commonly 
return to the closest available limb, On a morning when 
feeding is quite vigorous, Red-faced Warblers move up and 
down the trees catching insects on the wing, At this time 
the birds never remain more than a split second at each 
perch» If flying Insects' are not immediately seen, the 
bird flies Out and.gleans- at the ends of a branch or a leaf. 
Gleaning is accomplished on the wing and is similar to that



. ' ' 16 of hummingbirds« Small insects are plucked from pine
needles or the underside of leaves in this mannero

Insects are also picked up along the branches? in
between flycatching flights® Feeding in this manner
appears to be done by chance as there is only a minimum
of searching in these areas® This type of feeding is well
developed in the other genera of warblers (.Dendroica and
Termivora) found in the study area®.

• My records show that 49M. the insects caught- were 
obtained by flycatching, 30fp by gleaning and 20$ by 
picking insects from branches®

To determine the average height of feeding* I 
divided the forest trees into 15 foot levels® The Red­
faced Warblers were not recorded feeding above 45 feet, 
consequently three levels were involved® For 311 recorded 
feedings» 66$ were in the lower 15 foot level? 2.7$ in the 
16 to 30 foot level? and, 1$ in the 30 to 45 fo-ot level®. 
Most trees in the study area were 60 feet or higher®.



IHTMSEEGIZia BEHAVIOR

Ihere is no sexual dimorphism in Oardellina, 
but the sexes can usually be separated in the field by 
their behavior» The female appears to move in a 
deliberate fashion, compared with the "flitty" movements 
of the male„ Females usually perch in a horizontal 
position, while the males perch verticallyo, The females 
use the chip call quite frequently6 The constant singing 
of the male Red-faced Warbler is the most useful sex 
determining characteristic in the field»

.Conflicts arose between males only in the presence 
of a female. On May 5? I observed two males feeding and 
singing in the same tree. Both birds worked about ten 
feet apart for about three minutes. A female.arrived, 
emitted her chip call and one male flew to her uttering 
his dee-dee, courtship call* The second; male promptly 
flew at and chased the courting male, and the first male 
flew away. The female appeared uninterested in the 
dispute between the males*, t

While watching pair,4 building its nest on May 18, 
male 5 appeared close to the nest site. Male 4 was 
feeding about 20 yards away and paid no attention to the 
singing of male 5. Female 4 flew to a branch near her nest.



18
with a pine needle in her hill* Her chip attracted male 
5? which proceeded to court her:. Male 4 arrived and a 
very "brief fight ensued,, and male 5 scurried away with" 
male 4 in' pursuit.. ■ . '

•A similar dispute took place on May 19 between 
male 2 and male 7» Female 2 was building her nest while 
male 2: was■feeding and singing about 20 feet away. Female 
2 flew to -a-branch and gave■her chip call, which attracted 
.male 7* Male 7 flew to female 2 emitting his dee-dee cry. 
Male 2 promptly flew to female 2 and threatened male 7.
Male 7 flew off with" male 2 close behind.. In the threat­
ening posture,, the. male■ holds his head level, with his body 
or below it, crouches with his body close to the. perch, 
holds his wings slightly drooped, and spreads' his tail 
directly behind and parallel to his body. At the proper 
moment, the male launches"himself with great speed toward 
his antagonist.

Conflicts were not restricted to the nest area. On 
May 25? I observed two males drinking and feeding, without 
apparent friction, within five feet- of one another. I 
presumed that the birds were from pairs 6 and 8. After 
five minutes without any conflict, a female" flew in to 
bathe in the stream., A male proceeded to fly down to her, 
this action resulted in a brief fight "between the .males 
and the departure of male 8V- The female concentrated on 

r . . .



bathing, and was apparently uninterested in the combat • 
of the males9 Male 6 sang a few times and then 
joined the female along the stream.

The defense of a territory by singing does not 
appear to be a significantly important trait of the Eed- 
faced Warbler. Males sing almost constantly? but allow 
other singing males to move quite freely through their 
areas. The singing of one male definitely stimulates the 
surrounding males to sing. This sometimes appears to 
start a chain reaction, reminding me of frogs and toads 
which call in their breeding ponds..

Early in the season the males appear to form 
small singing g r o u p s O n  April 22 five males were sing­
ing in an area of about 100 yards in diameter. The males 
apparently congregated in a singing contest to attract 
the females in the area. I saw, no actual conflicts 
between males on this instance.

Oh May 1? a lone male was singing quite frequently 
in an area adjacent to the edge of the area occupied by 
pairs 1 and 2*. His singing resulted in a singing contest, 
between three males. The lone male had a lighter red face 
and appeared to be a young bird. With the arrival of a 
femalefights took place between male 1 and.the lone male? 
and male 2 and the lone.male.' The lone male was forced 
to move up the hillside away from the areas occupied by



pairs 1 and 2„ On the next day the lone male had found a 
mate and I noted no further.conflicts between the males»

.The wanderings of the Bed-faced Warblers are not 
restricted by other individuals» It is not uncommon to 
watch an individual, leave a tree and fly 100 yards down 
.stream? or across to the opposite slope. In such a flight 
the individual has often passed by two or even three nests 
of other Zed-faced Warblers.. Return routes may be in an 
arc, traversing two or three different nesting areas of 
other pairs of the warblers. One observation of this 
phenomenon took' place on May 28.. I was sitting on a rock 
overlooking the stream and areas occupied by pairs 6 and 7 = 
The rock is situated in the area of pair 8, Behind me males ■ 
4 and. 5 were singing. Male 5 was singing from a ponderosa 
pine in his area. He then flew about 30 yards, southeast, 
to a fir tree in the area of pair 6. Male.6 was singing 
about. 30 feet away and paid little attention to the singing 
of male 5= Male 5 then flew east along the stream to a. 
maple tree 9 in the area of pair 7° Male 7 was. singing in 
a fir tree about. 20 yards away and he also paid little 
attention to male 5° Male. 5 fed and drank here and then 
slowly worked his way back from tree to tree through the 
areas occupied by pairs 3, 8, and 4° No conflicts were 
observed in this 2 5 .minute .trip, and yet male 5 had just 
moved through the areas occupied by five other pairs of' 
Red-faced Warblersi
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aonflio-ta were not observed, between females 

Females 1 and 2 were often observed within 15 feet of one 
another,: Females 6 and .7 occasionally gathered nesting
materials within ten feet of one another,. Females 4 and 
5 fed their young within 30 feet of one another on June 
20, This resulted in a dispute between, corresponding 
males when male 5 approached female 4*

Most conflicts took place at the nest site. If I 
flushed a female from her nest, her scolding brought all 
surrounding male Red-faced Warblers, .The proper male, 
upon arrival, would participate in defending the nest and 
then chase away the. foreign males,. Males that came to 
investigate the commotion produced by the scolding female, 
did not participate in the defense of the nest, but 
pursued the female*

i



NEST C'QHSTHJOTIQIf

Hest 1
On May 1, at 7 zOO I. saw the female of

pair 1 with a pine needle in her bill. Her character­
istic chip, helped to - draw my attention to her*. , She 
flew 20 feet east and dropped "down in a stand of netleaf 
oak. In a few seconds she left. My investigation 
revealed a small hollow in the leaves exposing bare 
ground with 14 pine needles arranged in a criss-cross 
fashion, on. the down slope side. of the hollow (front.).
1 concluded from this evidence that she had begun 
construction earlier in the morning and not =on the day 
before This pair was the first to begin building a nest 
in the study area. They were nesting in the warmest and 
most sunlit area in Marshall Q - u l c h . :

On the first day (8:00 to 9:00 a.m.) of construct­
ion, female 1 placed 12 pine needles and spent 288 
seconds arranging them* In one hour (10:00 to 11:00 a.m.) 
on the second day, the female gathered 15.pieces of grass 
and she spent 468 seconds arranging them in the nest. On 
the third day, 17 pieces of grass and fibers were brought 
in one hour (’6:00 to 7:00 a.m.), and ' 372. .seconds were 
spent in the nest. • .

22
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' Ehe male visited the nest, about three times an

hour and' -copulated each time with the female. This 
seemed to stimulate the. female in her building duties,.
$he male was usually close by feeding and singing and 
-.1 could observe both birds.-'during the time that the 
female was;eonstrueting the nest. This nest was completed 
by May 7» in hour of observation on the afternoon.of May 
8 revealed no •huOding .activity. Neither the male, nor. 
the female came near the nest in this hour,. The first egg 
was. deposited on May 12, . -

Nest 2
By Hay 3'? pair 2 and 6,- had begun nest construction. 

Qn the morning of May 3, pair 2 was feeding in a ;small 
ravine above the.upper trail. The female flew down to the 
ground and picked up a pine needle. She then flew to a 
small patch of netleaf oak and gave her chip call a few
times before dropping into the base of the patch. The
nest contained’ fewer than ten pine needles. The amount of 
material., Indicated that she had started the nest about 
one hour earlier. In the. next hour she brought in 13
articles to the nest. Nesting ..material was always collect­
ed away from the nest'site.. 9n one such trip the female 
disappeared into a large stand of netleaf ,pak> about 50 

feet east of. the nest.site. .She reappeared and perched in



24the stand of oak and had a leaf in her hill.. ■ After a few 
seconds of apparent debate, female 2. released the leaf and 
dropped back down to the ground„ She reappeared 30 
seconds later without any nesting material in her bill, 
and flew 45 feet down the slope- In a few seconds she 
returned to the same stand of oak with a piece of bark in 
her bill- I watched this female bring material to her' new 
nesting site for another hour. From these observations I 
concluded that she had selected a second nest site during 
the process of gathering m.aterial for her first nest» She 
continued to build this second nest for the next five days, 
but suddenly stopped on May 8, before the nest was complete­
ly lined..

She did not start - a third nest until May 18.• This 
nest was situated under a clump of muhly grass about 100 
feet down slope from her second nest. The third nest took 
five days t o complete and contained one egg on the morning 
of May 23«- '

Nest 3 . ' -
On the morning of May 5, I found female 3 carrying 

pine needles She flew to a lower branch of a Jtouglas fir, 
chipped, arid .dropped' down into a patch of netleaf oak. My 
investigation of the nest revealed that she had just begun 
building*. ' . '
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May 14 (nine days later), the female of pair 3

was still building but not as steadily as on previous days
On May 15 the female laid the first egg*

Nest 4
. Pair 4 frequented an area close to the upper trail 

and adjacent to pair 5» Copulation on the ground was 
observed on May 5- ' Both birds were feeding low in a large 
patch of netleaf oak when the female dropped down to the 
ground* The male followed, copulation took place, and . 
then the male flew up and continued singing*

■ For the next. 15 days the birds were watched for 
almost two hours. every morning., since it was possible to 
watch pairs - 4> 5? arid 6- at one time. 1 thought that pair.
4 was building a nest on the hillside which was entirely 
covered with silverleafed oak and netleaf oak. It was 
not until May.18, that nest construction was observed. I 
suspect that this may have been, the second nest of female 
4 because she was observed carrying materials earlier, 
and apparently she had been -depositing them in the dense 
oak stand,, but no nest was found =

The nest found on May 18 was partially completed« ' 
It was located on the east side of a ravineadjacent to 
the hillside cluster of oaks .that the pair regularly . 
frequented. It was placed in a small, patch of netleaf oak 
The first, egg was laid on May 20.



Meat 5
Fair 5 occupied an area close to pairs 4 and 6. 

I'-Test "building began on Hay 51 The nest was placed in a 
small patch of netleaf oak, "below a Douglas fir. On May 
5? the female carried pine needles and leaves to the nest 
site, . On May 18, the,nest was completed and on May 19 the 
first egg was deposited»

Kest 6 „ ' '
. From a vantage. point- above pair.-6, at 3s"30 p,m», 

on May 3? I clearly viewed the process of nest site 
selection. The pair foraged in a maple tree at the edge 
of the stream,- The male was flycatching from an outer 
limb, while the female was catching insects about the 
middle of the tree,. The female flew down to the roots of 
the maple,-which were exposed by the stream and under 
cutting a two foot bank along the base of the tree. She 
proceeded to investigate the roots on the west side of 
the tree. Here she found a small crevice and she.invest­
igated it by removing a.few leaves with her bill. After 
a few seconds of apparent debate, she flitted to the east 
side of the tree. As before, she investigated possible 
nest sites by removing leaves and debris with her bill.
She apparently found nothing suitable.and soon she flew 
east along the bank te a young fir tree. The male flew



-down to hers emitting, his dee-dee ory and then in a brief 
moment copulation had occurred«» She male then flew back 
to the maple tree and continued, to feed, The female 
examined a few more potential sites at the edge of the 
bank, until she found a hollow beneath the grass that was 
growing from the top of the bank, ' Again she removed 
leaves and debris with her bill., forming a bare spot which 
was hidden by the grass from a hove, She tugged on grass 
stems that were' in her way and flew out with them in her 
bill in successful attempts to' break them, heaves were 
picked up with the bill and carried out and then dropped. 
After four minutes- she flew out, chipped, and flew about 
20 yards.east. She returned to the small fir tree with a 
leaf in her bill. She reached the hollow, once again 
gave her chip, and flew in. In the next half hour she 
brought four leaves to the site, chipping each time before 
she entered. All material was- -gathered away from the 
nest site, -

The nest was completed on May 16,. On May 18 it 
was found partially destroyed, ho eggs were deposited on 
May 17, but it is probable that the first was laid on the 
18th and a predator found it. It is unlikely that the 
female did not lay an egg because an empty nest would not 
have attracted a predator on May 18,



Meat 7
!Ehe nest of pair 7 was first located on May 9 »■ It . 

was situated under the edge of the stream hank and covered 
with grass, in a fashion similar to nest 6»- She nest was 
approximately three days old when discovered^ Building 
ceased on May 16 and the first egg, was deposited on May 18.

Female 7,usually flew upstream to obtain her nest™ • 
ing materialso> Female 6 usually flew downstream to obtain 
her nesting materials. Both birds picked up materials 
from the same general area and often at the same time. .. On 
occasion- female 6 was observed collecting nest materials 
within ten feet of-nest 7, and female 7 was collecting 
nest materials within 12 feet of nest 6. Neither bird 
was observed collecting nest materials within 20 feet of 
her own nest.

Nest 8 ' ’ .
1, did not realize, the presence of pair 8 until -

the afternoon of May 22.. In walking from nest 4 to nest 3?
I varied from my normal route and quite by accident I flush­
ed a.female Bed-faced Warbler from a tuft of muhly grass.
It was immediately evident by her distress display that 
she had left, a nest. The nest contained four eggs and
was carefully hidden from above.' by the grass. I carefully '
and systematically searched the study area during the 
next three days but discovered no other pairs.
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Nest site locations of the Eed^faced'Warbler 
("CTardellina_ rubrifronsj e.

Eairs: Nest Site
1 ■ net leaf oak,
2 a, net leaf oak '
2b. muhly grass
3 . netleaf oak
4 ■ • netleaf oak
5 netleaf oak
,6a stream banlc • .
6b- base of small tree trunk
7a. stream bank
7b ' ' roots of trees
7c base of small tree trunk
8 muhly grass '



EGG- XAYISG.

Eggs are deposited one a day ■ between 5 t.OO and 
7-sGO. a.m.- Incubation, does not, begin until a full clutch 
has been laid...

,0n May 12- nest. 1 contained one egg at, 9 $00. a.m.
The nest was checked every hour until 10tOO. p.m., and 
the female did not return to the nest., Ihe egg. was mark­
ed with one dot at the larger end with a Rapidograph pen. 
Each successive egg was marked with a number of dots 
corresponding to its sequence in the clutch. '

On May 13 the second egg was laid at 6;i20 a.m.
The pair had roosted together at the top of a large 
alpine fir tree. At, 4t47 a.m., the' male began singing 
from the roost.. By 5:15 a.m., the pair had moved down to 
their normal feeding level. At 6 :,15 a.m. the female appear­
ed at the nest, chipped, and flew into the nest. By 6.s45 
she. had left and a second egg had been deposited. I 
marked the egg with two dots, and watched the nest, the 
rest of the morning., but the female did not return.

On the morning of May 14 the third egg. was 
deposited. The female had again roosted with the male at 
the top of- the same: fir tree. . g$ie appeared at the nest.
at 6 s55 a.m., on the next morning. At 7s2& a.m* she left

30
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and the fourth egg had been laid*. I presumed that
incubation would begin and I watched the nest until 9 tOQ 
.aeHs ihe female had not returned so I checked the nest 
every hour and observed it for a minimum of 15 minutes 
at a -time«, The female appeared, at 4-12 psm 0 and began 
incubation® . •

lair-2 finally succeeded in finishing a nest on 
May 25®: On May 24 the 'first egg was deposited before
9 1*20 a®m®. The second egg was present at 6 1-35 a„m » on 
May 25® The third egg by 6:55 a.m. on May 26® The
nest was•destroyed on. the afternoon of May 26 =

Female . 5 laid her first egg. before 9 £.40 a®.m® on
May 16® The egg was marked and the nest was observed but
the female did not return. On May 18 the third egg was 
laid before 6£45 a.m. At. 6:20 a*.m. on May 19 the 
female flushed from the nest upon my approach to check 
the nest site® . She returned at 6$33 and left at'7$04 after 
laying the fourth egg® I marked each of these eggs ®

• lest.-4 was. completed on May 19 and the first 
egg was deposited before 5:45 a®m®. on May 20th®. The 
second egg was laid on May 21, the third on May, 22, and 
the fourth .on May 25® Incubation began about 5:00 p.m.. 
on May 25=- ■ • ' ' 2

lairs. 5, 6, and 7,, followed the same procedure 
of laying one egg. a day® . .



32The eggs were exposed to environmental conditions 
for as, long as three and one-half days? during which time 
the night temperatures dropped as low as 2:80 If* On 
June 4? ice formed on the slower parts of the stream, 
while the eggs of pair 7 were exposed* Ice formed on 
May 18 and 19? when the eggs of pairs 3.? 5? and 7? were 
exposed to ambient temperatures»



IHCITBATJOW

Ineubation began the afternoon following the 
laying of the f ourth egg*'" Hatching of the eggs oocured in 
15 to .17 days in three pairs that X closely observed. . In 
typical warbler fashion, the female was a very ^nervousm 
sitter. She would change positions about every five 
minutes„ stand up, and move the eggs with her bill, and - 
never hesitate to flit off of the nest, in pursuit of an 
insect that ventured too near. Close observation of nests 
3, 4., and 7 revealed that only the females incubated.
Males often visited the nest, usually following the female 
as she returned from a feeding journey* I did not. observe 
the male feeding the female while she was at. the nest, 
until after the hatching of the eggs. Visits to the nest 
by the male before the hatching of the eggs appeared to 
be in response to the male*8 urge to copulate..

Females remained off of the nest longer in the 
morning than in the afternoon.. Sometimes as long: as 40 
minutes were spent feeding in the morning, as opposed to 
10 #inute trips in the afternoon*

The eggs hatched within a period of seven hours®. 
Events in the nest of pair 3-, on June 4 , will illustrate 
the details of the hatching act. At 8s*Q0 a.m.. the egg



34
laid on the second day was crackede. By 9;55 the young 
bird was completely free of its egg shell, and the egg 
laid on the third day. was cracked. Ehe female returned 
and fed regurgitated insects to the first young bird and 
then ate the egg, shell.. Ihe male, at this time,,was a 
good distance up the slope singing, its he came close 
to the nest the female flew off and c h i p p e d The male 
proceeded to catch an insect and bring it to the nest.
He then "chewed"- it with his. bill and fed pieces to the 
young bird. The female came back after the-male had 
left and continued to incubate. By 118.03 two young, 
had hatched.. -Upon inspection of the nest at ls30- p.m.,' 
three young had hatched and the egg laid on the fourth. 
day was cracked. At 2n55 p.m. the fourth young was, 
almost free of the egg .shell®. Escape from the egg. shell 
was performed by stretching the body, and the limbs, 
accompanied by opening the bill., Ehe young birds seemed 
to be doing a breast stroke in their efforts to break the 
egg shell.

$he egg tooth was small and white. The young birds 
were orange skinned with a small amount of down on the 
head and the middle of the back. All four young were 
hatched by 3810, p.m. Ihe female returned to the nest and 
ate the last egg shell, and then.resumed brooding at 3215 
B.m='
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Egg-laying and hatching' dates in three nests of
O', rubrifrons * .

Day . Days from
Date of incubation Date o.f laying to Incubation 

Egg laying began •; hatching hatching period

1 16 May ' 19 May
lest 3

4 June 2.0 172: 17 May 19 May 4 June ; 19 • 17
3 18 May 19' May 4 June. 18 17
4 . 19 May 19 May 4 June 17 17

1 20 May 23 May
lest. 4

6 June 18 152 21 May 23 May 6 June 17 15
3 22. May . 2.3 May 6 June 16 ■ 15
4 23 May 23. May 6 June 15 15

1 2 6 May 29 May
lest.' 6

13 June 19 ,162. 2? May 29 May 13 June 18 16
3 28 May 29 May 13 June 17 16
4 29 May 29 May 13 June 16 16
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Of the eight pairs' studied, only pairs 3 and 4 
raised a family of young from their first nesting, five 
of the remaining six pairs had their eggs stolen. Pair 

8 lost their four young when they were only four days 
old,, -

The six pairs built new nests and laid another 
set of eggs,, if ter loss of a clutch of eggs, a period of 
five to'seven days elapsed before construction of the 
second nest began, ' Instead of an eight to ten day 
construction period that was utilized in the construction 
of the first nest, a five to six day construction period 
was observed .in three cases of the. second nest construetion 
The second nest may be from 40 to 200 feet from the first 
nest site .(see Figure 3), In all three pairs, the first 
egg was laid the morning after the completion of the 
second nest.

Five of the six pairs that built a second nest 
successfully raised.a clutch of young, Eaif 7 had their 
second clutch stolen on June'14, On June .18. I. found a 
female building a.nest 135. feet northwest of pair X ’s 
second nest site,. This female was not banded.; the female
of pair 7 was banded. The male copulating with her was

. ' 36 ‘ ." .
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the male of pair 7; Z could identify this bird "by the
lack of two tail feathers .which he had lost before the 
completion of the second nest«-

The banded1 female. 7 was not found after her nest 
had been destroyed. This nest was destroyed at night 
presumably by a skunk and it is possible that the female . 
was devoured by tHe skunk. X  searched for female 7 from 
June 15 to 2.3V but could not find her»

I believe that the"- Steller r-s Jay (C.yanocitta 
stelleri) / and the Striped• Skunk (.Mephitis, mephitis) are 
the two main predators in the study area* Two types of 
nest destruction occnred.. 'In some cases the eggs dis­
appeared but the nest was undamagedj. I believe the jays 
were responsible. .Other nests were torn apart and the 
eggs taken; probably .the skunks did this. '

I.observed Steller’s Jays watching the Eed-faced 
Warblers from inconspicuous perches. -The female Eed-faced 
Warbler's habit of perching directly outside of her nest, 
chipping and then flying into- the nest makes the eggs " 
vulnerable .to the alertness of the. jays.. Jays success-' 
fully learned how to withdraw food from paper bags after 
they had.watched me eating from the bags. I believe that 
they may have learned to. raid hests by watching small 
birds entering their own nests. -

Skunks on the'other hand, probably located, the



nest -sites quite by accident» It is the habit of the 
skunk to investigate crevices at the base of trees and 
under tufts of grass in their search for insects, fhese 
are the places that the Red-faced Warblers use for nest­
ing. r attribute three cases of nest destruction to the 
skunk? and four to the jay.

factors making the second nesting of the Zed-faced 
Warbler more successful are; the heavier growth of the 
understory by late May? and the fact that the jays were 
occupied with nesting chores of their own and probably 
did not.have the time to search successfully for. nests.
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ETJTJBX FBICtNING-.

JL female Red-faeed Warbler may feign injury if 
flushed from her nest, The only requisite for display 
is an open area in which to perform. Since all nests are 
built on the down slope side of the foliage, providing 
cover, the female bird has little opportunity to display 
on the up slope,. If I approached a Red-faced Warblers 
nest from the down slope side,' the female would fly off 
the nest to a nearby perch scolding steadily,. If I
approached from above a nest, the female would scramble

'off of her nest with her wings held down and quivering, 
her tail draggingand her head arched skyward. The 
female Red-faced Warblers are tight sitters, and do not 
flush from their nests until almost stepped upon, and 
their display portrays what one might expect after having 
stepped on this small bird.

Feigning an injury is a well developed behavioral 
trait in Cardellina, Females 3, and 4., feigned injury 
into my mist nets which were placed about ten feet 
below their nests. This experience did not bring a halt 
to their normal habit of jumping off of their nests and 
sprawling down, the slope with their wings and. tail drag­
ging.
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Vocalizations aceompaning this display were a 

serier of twitters, dee-dees, and the normal chip, The 
display was stronger as the eggs neared hatching and as 
the female, was brooding young,. If I followed a display­
ing female at this time she would fly to a small branch, 
and continue her performance from limb to limb* In all 
cases the distress calls of a displaying female brought 
the scolding male.and occasionally other inquisitive males*



CARE A M  PEEDIIiC- OP THE TOOTS

Young ‘birds are fed regurgitated insects soon 
after hatching,, Female 3 fed the first young bird before 
the second had hatched. The male of this pair fed the 
young birds in the absence of the female and before the 
final egg had hatched. Both the male and female.fed the 
young on the average of twice an hour on the first day (see 
Figure 40 • Both sexes/Often appeared simultaneously at the 
nest, and on such occasions the male would often pass food 
to the female and the female would feed the young,

1 observed the female brooding on the first day 
from 12 $40 to 2 $40«>■ She spent. 79$ of these two hours on 
the nest and made two feeding excursions of 11 and 14 min­
utes and came back with several insects in her bill. The 
male brought food to the nest nine times,.'

The male fed the female while she was on the nest. 
The female took insects from the male and stood up to feed 
them to the young» At this time the male removed the fecal 
sacs from the nest. When the female would leave the nest, 
the male usually arrived promptly to feed the young.

Fair 6 fed their young 14 times on the fourth day 
in a period from 2.$05 to 3 $40 p.m* When the birds were nine 
days old they were fed 14 times in a half hour by both 
parents,



As the young feathered* and grew older* both of 
the adults spent much time feeding the young. A favorite. 
item appeared'to be the soft green caterpillars, commonly 
known as "inch wormstrv The male and female often fed the 
young simultaneously* both standing on the rim of the nest 
(see Figure 4) <>' Neither parent would fly directly into 
the nest. A parent would- alight on a nearby branch.* chip, 
look around* fly to a closer branch* chip* and survey the 
area* then fly into the nest*. Young birds had a dee-dee 
call* similar to several types of unrelated birds (chick­
adees-* nuthatches * etc.).

The young were completely feathered by the eighth 
day* although, flight feathers and tail feathers were not 
fully developed. The young of pair 6 were banded and 
weighed on the ninth day.. This disturbance caused the 
young to leave the nest and take refuge in a large fallen 
tree. The young were unable to fly* but climbed about the 
lower branches with the use of their well developed, legs 
and supported by their wings.

The young of nest 5 left their nest on June 14? at 
the - age of ten days* This is also due to my disturbing 
the young in an attempt, to weigh them. The young of pair. 
4 .-were not disturbed after the seventh day and. they left 
the nest on June 8 * at the age of 13 days. They were 
then capable of flights up to 20 feet.



44-ijeaving tlie nest- prematurely did no harm to the 
young birds of pairs 5 and 6, Fledgling sets stayed in 
the bushes until they learned to fly a. The young did not 
disperse- from the general area of the nest until they 
were able to fly easily.. This took place on the 15th day 
after their hatching. A. young bird sitting in a bush or 
a tree periodically emitted a dee-dee cry to which the 
parents responded by feeding them. After the 15th day 
the parents were busier than ever, trying to feed their 
young that were perhaps five to ten yards apart. The 
general procedure was for one parent to feed two young 
and the other, parent, feed the remaining two. After a 
young bird^s cry, the parent would feed it twice in suc­
cession before moving to the second bird. Fledgling’s 
were fed on the average of 12 times an hour. The young 
often followed the parents, and the family commonly ranged 
over 200 yards in a day, passing through areas occupied by 
other Red-faced families. Fifteen day old birds, wherever 
they happened to be perched, picked insects off of branches. 
This was not an attempt to search for food but. represented - 
curiosity over any moving, foreign object in the immediate 
vicinity.

The disappearance of young from their parents is 
somewhat, a puzzle. The young of pair 5 were not observed 
after June 19. On June 21, 25* 25, and 21, the banded .
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female accompanied by. the male was observed in the same
area and higher up the slope, but I found no young.. The
young birds flew with ease and often wandered 50 yards
from each other. A t •this time the adult birds' followed
the young, more than the young followed the adults. On
June 25, pair 4 fed only one young bird, which was about
100 yards from the old nest site. June 26, pair 4 was'
back in its nest area and no young were being, fed.. From
this evidence I think that the young became so.widely
dispersed that the parents were no longer capable of
attending to them^ It is likely that the parents would
feed them for a longer time if they remained close enough.

Oh June 20, pair 5 fed young in a fir tree about 
50 yards from the old nest site. June 25? pair 1 fed young 
about 25 yards east of the first nest site. Pair 2 fed 
young about 40 yards above the old .nest site. Pair 8 fed 
young, which may have been still in a nest, about 15 
yards below the old nest site. ' This was evident by 
observing' the male and female carrying food. Efforts to 
find the young of pair 8 were not successful.

. . Upon my. return to the study area on August 1, all.
adult, birds were present in the same area.. I could find 
no young at this time, or later.

During 'August, the males sang in the morning, but 
less frequently than before.- Pairs roosted together on
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the tops of the tallest trees as "before =, Ho further 
attempts at copulation were observed» By August 30, most 
females and some males had disappeared from the study 
area« fhe remaining males still sang, and.mixed freely 
with flocks of migratory warblers« Ho Bed-faced Warblers 
were found in the study area after September 4, 1965*



i'igure 4<, Male and female Bed-faced Warblers feeding 
their young at the nest. Photograph "by Eliot Porter,



47 

(Figure 4.) 



'DXSCUSSIOH AHB GGKUIUSIONE

In the Santa C’atalina Mountains of southern 
Arizona, the Eed-faeed Warbler breeds ooimnonly between 
7,000 and- 8,000 feet., fn this range it is most abundant, 
where ponderosa pine, silverleafed oak and the netleaf 
oak form the dominant vegetation, lines are not usually 
present below 7,000 feet* lines or firs are apparently 
a necessity for the Bed-faced Warbler, since they are 
always associated with these trees*

Above 8,000 feet the nesting season is greatly 
shortened* A pair breeding at 8,600 feet on Mount lenunon 
did not begin nest construction until the end of May * ' In 
my study area (7,600 feet) at this time, incubation was 
well under way and the eggs of pair 8 had hatched. Sutton 
(1943) found" young Bed-faced Warblers on May 29 at 8,000 
feet in the Santa Eita Mountains. She question now 
arises, how late in the season will Gardellina continue 
to renest? The latest renesting in the study area was 
pair 7 which began incubation on June 23* Dr. Williams 
(in Bent, 1953:617) believes, that in the Hooded.Warbler 
(Wllsonia citrina) , the- advaiioe of the season is the only 
factor limiting the efforts of the parents to raise young.
■ihlkinshaw (1966) found that Trail *s Flycatchers
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(Empidonax traillii), will not renest after July 20, in 
Michigano He also states that if a female has lost 
several nests and has laid eight to eleven eggs she will 
not renest even prior to July 20► Female 7 laid two 
clutches consisting of eight‘eggs and then disappeared. It 
is possible that she had laid her maximum number of eggs«
In this instance I see no other reason for her disappear­
ance from the study area,, I believe that the Bed-faced 
Warblers will renest until the middle of July,.’ This would 
provide them, with enough time to raise a family before 
the onset of cold weather*

Without a forest understory, the nest is probably 
more subject to predation* This suggestion is supported
by the loss of six out of eight first nests in the study
area, and the success of five out of six second trials*
Even on the south facing slope, the understory is not 
well developed.in the early part of Hay, At higher 
elevations the understory develops leaves and flowers 
later. Belay in the development of the vegetation post­
pones utilization of nesting sites by the Bed-faced 
Warblers, In the study area, Gardellina did not nest on ■ 
the north facing slope until the end of May,. Pairs 6 and 
7 attempted.to nest along the stream before moving to the
north slope on May 33 and. 2.7, respectively,

I did not find Gardellina on the higher, parts of



the north slope of Mount iennion or Mount Blgalow (8,800 
feet) „ Several areas, on the north facing slope at- lower 
elevations (8 , 6 0 0 feet), supported only a few pairs of 
Oardellina ruhfifrons^.' Marshall G-ulch supported at least 
52 pairs of O'ardelllim and 23 of these nested on the south 
facing slope while the remaining nine pairs nested in the 
more exposed areas of the north facing slope., I believe 
that the late blossoming of the understory, the long 
period of incubation, and the considerable time that the 
young remain in the. nest, -explain.the absence of Oardellina 
in the otherwise suitable areas on the north slope of the 
Santa Catalina Mountains

These same factors apparently set the northern 
- limits of the range of G a r d e l l i n a The 15 to 17 day 
incubation period with the normal 13 days that the young 
remain in the nest, is 7 to 10. days longer than the Wilson’s 
Warbler (Brown, in Bent 1953)« A shortened breeding.cycle 
is characteristic of all northern genera of Parulldae, as 
.is a longer cycle in Mexican and Central. American genera 
of paruiidae. With the added information on loss of the 
first clutch of eggs of Oardellina, it appears obvious 
why they have not successfully inhabited forests of north­
ern Arizona and" Hew Mexico.. '

Phillips (Phillips, Marshall and Monson, 1964) 
states that Oardellina is extending its range north and'
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west in Arizona« This is to "be expected in the continuous 
forest, of the Mogollon Plateau$. since the Eed-faced 
Warblers have always been present, above the Mogollon Eim 
(Henshaw, 1875)« Distribution in this area appears to be 
discontinuous and flexible? and is typical of peripheral 
areas in the ranges of most birds„ Yearly- variation in 
spring temperatures may be responsible for the flexibility 
of Cardellina above the Mogollon Bim0

The eastern and western limit of the range of 
Cardellina in the United States appears to be restricted 
by geographic barriers.. Bed—faced Warblers breeding in 
the Santa Catalina Mountains do not move west into Calif­
ornia, simply because there are no pine forests in the 
intervening, area ("a distance of about 360 miles) .. The • 
extreme western edge of the range in Arizona is in the 
Bradshaw Mountains of Yavapai. County., The distance from 
the Bradshaw Mountains to the Hualpai Mountains (the next 
pine.forest), is about 100 miles» Cardellina may event­
ually reach this range, as it has recently reached the 
Bradshaw Mountains (Phillips et al, 1964)..

The northeastern limit of the breeding range of 
.Cardellina; feubrifrons. is in the Magdalena Mountains,
Socorro Co., Bew Mexico .Cl,igon, 1961) . Eastern expansion 
may take place in the future, across the. Bio Grande Basin
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There are. two mountain ranges, with pine forests, east of 
the Rio grande<» This would produce a mushrooming of. the 
range of Gardellixia in the United States, and is not .likely 
to take place, because of the low population density in the 
mountains west of the Bid drande. The southern limits of 
the. breeding range of Uardellina- is poorly known» The 
birds have been recorded as far south as Guatemala in the 
winter CSkutch, in. Bent., 1955) ». Miller,, et al (1957) 
states that (Jardellina breed. south to Durango „ Blake 
C1955) says that the Bed-faced Warblers are widespread on 
the tableland,. south to Oaxaca and ’Weracruz„

In the study area, the density of Bed-faced 
Warblers is higher than it' is- in other parts of the Santa 
Catalina Mountains,. The nest of pair 4 was located about. 
100 yards east of nest 5« Best S was 104 feet southeast 
of nest 4 and about 2.00 feet west of nest 3» ;

In sections of low density, the Bed-faced Warblers 
often have feeding areas as large as 500 yards (.Marshall, 
1957'sllO)*. They also appear to have large feeding areas 
in places' of high density, but this is extremely difficult 
to observe.

In the study area it was definite that the adult 
males moved up to 200 yards and in doing so moved through 
sections occupied by other members of the species,.'

The Bed-faced Warbler appears to-be intermediate
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in several respects between the Central Jmerican genera9 
■ Basil e-uterus and Ergatictis and the Forth American genus 
of .Wilsonia, It has' the same red pigment as Ergatjcus, 
and it. lacks sexual dimorphism and seasonal plumage 
variations, as do Brgaticus.and Basileuterus» The trait 
of obtaining the adult plumage shortly after leaving the 
nest and having no prenuptial molt is also shared with 
Ergaticus, Basil euterus, and Myloborus

The' Bed-faced .Warbler nests on a steep bank or 
slope and has a 15 to 17 day incubation period similar 
to Ergaticus and Basileuterus CSkutch^ 1954)» Previous 
speculation by Skutch (.1954 £385) , attributing the longer 
incubation period of Ergaticus, Basileuterus, and- Hyjo- 
borus to the dome shaped nest built by members of these 
genera, appears to have no justification in review of 
Gardellina,. The. shorter reproductive cycle of warblers 
nesting in the Thmperat.e lone due to natural selection 
,in a shorter breeding season appears to be a better 
hypothesisWarblers nesting in the Temperate Zone have 
an incubation period from 10 to 12 days, while Central 
American species incubate from 14 to 17 days,,

The young of the Bed-faced Warblers normally stay 
in the nest for 13 days, as is also the case in Ergaticus 
and Basileuterus, however, young of the Red-faced;
Warbler can leave as early- as nine to ten days, Warblers



of temperate afeas have similar short nesting periods»
It is probably advantageous for young birds in the tropics 
to leave the nest only after they have learned to fly, 
due to the different types of predators presents The 
young Eed-faced Warblers survived out of the nest three 
days before they were capable of short flightso

Unlike Ergaticus, which usually has three, and 
Easlleuterus which usually has two, gardellina character- 
istically has four eggs to a clutch* Hi1sonla usually 
has four eggs to a clutch with the exception of Wilsonia 
pus ill a ('the most northern representative of the genus) 
in which the clutch size is usually four in western 
United States, five in ©anada, and six in Alaska* 
©ardelljna builds an, open cup nest on the ground, similar 
to Wilsonia with the exception.of Wilsonia.citrina which 
nests- average three feet above the ground* Ergaticus 
and Basileuterus build domed shaped nests*

Behavior of gardellina is very similar to 
Wilsonia. In general both genera are low feeding, fly- 
catching warblers* Elycetching is performed in a similar 
business, like manner and not in the carefree manner of 
Myioborus, Uendroica, or Termivora. which may occasion­
ally chase a flying insect* Gardellina. and Wilsonia 
produce the characteristic "snap^of the bill (similar to 
true flycatchers:.,, iyranuidae) in the act of flycatching., •
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The chip Gall of gardelllna is inseparable by

ear from that' of Wilsonia, bnt easily told from other
Month imerioan genera of Earn Ilia e.c fhe habit of flicking
the tail sidewards as well, as upwards is common to
Cardellina and Wils onia, (.with the exception of Wils onia
citrina, which replaces the sideward tail jerks with a
fanning of the tail)« All four species are quite tame'
around the•nest, This is not at all true of other North
American genera CEendroioa? Wermivora,, etc».) «,

Morphologic ally * Cardellina has a distinct bill,,
higher and shorter than W i l s o n i a Within Wilsonia, there
is a trend from Wils onia pus j 1.1a to Wils onia canadensis,
to Wils onia citrina,, of a flattening and elongation of
the bill. Basileuterus has a higher thicker bill than
Cardellina, in most species ̂ Ergaticus has a high ridge
bill somewhat-, similar to, Cardellina, but tends, to be
slimmer and finer pointed
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