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ABSTRACT

The Red-faced Warbler (Clardellina rubifrons) is

a common summer resident in the mountains éf southern
Arizona. The breedinglbiologr, habitat, and behavior
are described and discussed. \ |

The female Red-faced Warbler bullds 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 1% days. The total time from egg laying to
fledgling is 7 to 10 days longer than the corresponding
period of warblers breeding,north of Arizona. The longer
incubation and nesting periods of the Red—faced'@arbler
are considered a major factor ih limiting northward
expansion of ité range.

On the basis of the morphological and behavioral

features I have studiedg I feel that Cardellina is relat—

ed to the genera Wilsonia, Basileuterus andAErgaticusg
The shape of the bill is intermediate between Wilsonis

and Basileuterus. Gardellina, Ergaticus, and Basileuterus

have long incubation and nestling periods, lack sexual
Adlmorphlsmg and seasonal plumqge VafLathﬂ and obtain
the adult plumage saortWy after the young leave the nest.

Both Cardellina ‘and Wilsonla build an open cup nest on

viidi -



the grouhd9 lay usually four eggs in a clutqhg fly=-
catch in the air, flick their tail sidewards and utter
similar éalls@ Male Red-faced Warblers often move up
t0 200 yards away from their nest site. In doing so
they move through areas occuplied by several other pairs

of warblers and do so without conflicts.



INTRODUCTION

Jacob Fost Giraud, described the first specimen
of the Red~faced Warbler known to0 science. He called it

the Red~fronted Elycatcher (Musicapa rubifronsg). This

and 15 other bvirds Were.desoribed in his publication of
"Sixteen New Birds From Tbxas”g'in the annals of the ﬁew
York Iyceum of Netural History in 1841 (Stone, 1919).
The birds were éupposedly collected in Texas in 1838,
however, neither the collector nor the locality is
definitely known. Several of the 16 species have ﬁever
been recorded in the ﬁnited'States, but all are common in
the mountains of western Me_xico° The actual locality is
'probably in southern Chihuahuva . Giraud¥s holotype is
presently located in the Uhited States National Museum
(Eeignam, 1961:548) .

Ridgwayvgl9023721) provides_a synonomy of the
Red=faced Warbler. Various iﬁvestigators between 1850

and 1860 placed the bird in CGardellina, Basileuterus, or

Setophaga. Du Bus (Ridgway, 1902) in 1850 described the

bird as new to science and called it Gardellina amicta.

The bird is now properly recognized as Cardellina

rubifrons (Giraud).
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‘Henshaw (1875) was the first person to definitely

take Gardellina_rubrifran89 north of Mexico. Mr. Henshéw

oollédtéd birdé in AriVOnag at Gam@nﬁpaohe and on Mount
‘Grahamo At ”amb Apac ie in' July 1873, he first found the
birds by 1dent11y1ng}the call of the female feeding her
yduhgm In August he found tae Red faced Warbler to be
common on Mount Graham.

Mearns (1890) recorded the 11rst nest and vggs oP

. Cardellinea. 'r%ls nost Was. located below the San Trancisco.

Mountains on the 19th of.Jung in 1886. Priée‘(lBéaj.foun@
a set of eggé on May 31, 1888; in the Huacﬁuca Mountains
and was the first‘fo describg them@

Sincé'this time, the Red-faced Warbler has been
»dbserved and fhéir‘éggs have. been cqlleéted by several
’ Wbrkers in' Arizona and New Mexico, but no one hés
published anything more than»a casual observation on theif
behavior. Bent (1953%) iﬁ‘ﬁﬁs Tife Histories of Worth
Amerioan Wood Warblers, Stafes that no information on
‘- ,

the incubationiof eggs  or care and development of ‘the
young is available.

Observations on the breeding bhiology, ecology, and

bghavior of Cardellina are presented here. I speculate on
the factors thaf.xestriot its range or help adapt it to

/ . ’

its enviromment, and I comﬁent on its intergeneric relation-
shipé@ This thesis ié the representatidnrbf five months

of study in the Santa Catalina Mounteins of southern Arizona.



MATERIATLS AND METHODS

Field work on this study, began in March 1965.
I made trips to the Janta Catalina Mounteins every third
déy until the afrival of the Red-faced Warbler on April 10.
I then established a studj areg in Marshall Gulch, which
is located two miles bélow'the town of Summerhaven by
road. I spent 51 days in the period of April 19 to June
26 in thé study area. I made observatious of the closely

related Canada Warbler (Wilsonia canadensié)9~in»Ydrk

County, New Prunswick, Canada, between July 1 and 12, and
similar observations of the Hooded Warbler (Wilsonia
cifrina) iﬁ Fairfield; Connecticut from July 14 to 20. My
studies of the two épecies of Wilsohia are not recorded |
here, but i do make ué of them in my discussions.

Birds were observed with 7 X 50 binoculars. I had
some ‘difficulty banding the Red-faced Warblers, and the
Japanese mist nets did not provide a satisfaotbrj means of.
capturing them. The birds flew up into the trees when T
attempted to driVe them into the nets. I was able to
oapture and éubsequently vand three females Wi%h color bands
and United States Fish and Wildlife Service aluminum bands

‘by placing the mist net in front of ﬁhe nest and flushing the

2



bifds'off of the nest from behind. Three sets of young
birds (12 individuals) were color banded before they left
the nest. | |
The Red=faced Wafblers Weré numberéd by pairs for

convenience. I built blinds of canvas within five feet of
each of four nests.. |

- The first egg laid in each clutch was marked by
one dét, made with a Rapidograph pen, the second egg with
two dots, etc. I weighed thebyoung birds with an Ohaus

Triple-Beam Balance, accurate to about 0.2 grams.



HABITAT

Varshall Gulch, is an east-west ravine about a
mile and a half long, with- a ?ermahent stream flowing
into the Upper Sabino drainagecl‘The elevation ranges
from 7,500 feet at ﬁhé convergence of the gulch‘withAﬁhe
main Sabiho Canyon stream ét the east.endg to 8,000 feet
on the west. The sides of the ravine rise steeply to
about 8,000 feet in the South to 89500 feet on the ndrthe
The rise is sharp enough to make walking difficult except
oh the one path on the éouth Tacing slope. The valley
floor varies in width from about 15 feet to 60 feet and
gradually slopes eastward. In several places the étream
cuts through fock,leaving steep cliffs up to 40 feef high.,
The stream meanders through tiny meadows, forms small
pools and'ruhs swiftlylover small rocky areas. It varies in
size from a width of onevto'eighf feet and has a bed of
' rodk_With occasidnal areas.of gravel. Several small
gtream beds run down.eaoﬁ slope to join the main stream in
- Marshall Gulch. These tributaries are dry except during the
‘heavy summer rains and spring thaws. |

Ehé sheltered steép walls help to maintain low
temperatures in the gulch. Snow banks did not completely
disappear until-fhe middle of May. On oﬂe occasion in

5
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June, & 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-

gggggg) alight on the ice and take a vath in the chilling
stream.

I,casually recorded air temperatures throughout the
spring seagson ,with a mercury thermometer. ‘In May the
temperatures.averaged'650 in the day and 3§0 at gighta In
June the daytime temperature rose to the low éovs and fell
to fhe low 50%s at night; |

ﬂﬁo'distincf'Lifefzones are represented in’%he

gulch. On the south facing slope the dominant tree is the

ponderosa pine (Pinus ponderosa), which is characteristic
of‘Merriam“s_Transition Iife-zone. Additional trees

present are; White pine (Pinus ayacahuite), Douglas fir

( Pseudotsuga menziesi), and Gambel oszk (Quercus_gambeli)°

The ground cover is made up almost entirely of pine

needles, muhly grass (Muhlenbergisa virescens) 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 (A&bies

lasiocarpa), and white fir (Abies‘ooncqlor)¢ BHeciduous

trees present arej; bit-toothed maple (Acer grandidentafum)g



- box elder (Lcer negundo}g western chokecherry (Prundsy

serotina), quaking aspen (Populus tremuloide_s_)9 alder

(&lnus oblongifolia), and mulberry (Morus microphylla).

The underétory is'relatively open, consisting of
young tre¢s~of previously mentioned spéoiesw The ground
is moist and yielded perennial grasses and Tlowers in
shaded areas. 'Large areas. of deciduous leaf litter

accunulated at the bottom of slopes, forming suiltable

nesting habitat for the Whip-poor-wills (Gaprimuilegns

vociferus) and Turkey (Meleagris gaellopavo).




Figure 1. South facing slope in Marshall Gulch study

area.

.

T

Figure 2. North facing slope in Marshall Gulch study

area.






ARRIVAYT AND PATR FORMATION

The Red-faced Warbler is the last warbler to arrive
on its breeding grounds in Arizona. The earliest record
.is Lpril 9, in the Santa Rita Mountains (Phillips, Marshall
and Monson, 1964). |

I searched the Santa Catalina Mountalns thoroughly
et intervals of three days for early arrlva.ls° An ornith-
ology ciass from the University of Arizona found the first
birds on April IO» They Wére in a flock of migratory
warblers in the Upper Bear Canyon picnic area (6,200 feet).
On April ll,'lZ, 14, and 15, I could not find any Red-faced
'Warblérsg but on Aprii'19 the birds appeared on their
breeding groundso Ehe first bird found on this day was in
a sma]l canyon along the Mouab Lemmon nghwavy one mile
below the turn-off to Rose Canyon _';f.:akea The small canyon -
has a few white pine frees, but ponderosa pine and silver-
leafed oakiare the dominant trees. I located the bird by
its leﬁg?'buf an hour®s séarching failed to reveal any
other'Redéfaoed Warblers. | |

Upon my arrival in Marshéll_@uloh, later in the
morning of April 19, the presence of‘the warbler Was.r

9
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apparent by the~siﬁging of three males. The first male |
that I observed, was singing and hunting for insects in a
small ponderosa pine. ?ollowing close behind him was a
female. The male Red?faced Warbler movéd from tree to tree
at a height of five feet@‘

Three times in one hdur of careful obéervation
the male pursued the female. Each chase began when the
. female came too close to the male. Whiie chasing thé female
the male emitted a distinet call, a dee-dee, which is
.similar to ﬁhe call made by,the‘young bird; Bach chase
1asted from 35Ato 50 seconds., and COnsisted of "plind™m
flying uhder the lower pine 5ranohes° The birds flew-wifhin
a. foot of me as the female dodéed the tree trunks in an
effort o escape the male. But copulation did not take
place, and at the end«ofbthe'chéses, the male would stop,
“catch his'breathwg ahd continue feeding and singing. The
female would resuﬁs feeding'and again follow the male.

By April 22, six of seven males in Marshall Gulch
were followed by femaleso, The same behavior,of chasing
and following was obServed_iﬂ siﬁ paifsm On ﬁpril 24,'the
seventh male was also accompanied by a-femalea A1l birds
gseemed to stay oloée td-the gréund when feeding. Ocoasm
ionally the females would drb§ doWﬁ in the dead leaves,
accumulated at the bases of the stands of netleaf oaks,

presumably in search of a nesting site. The males
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‘sometimes followed, but in a Ffashion that appeared to be
in pursuit of the female. | | ‘
Lpparently by April 24 all birds were back froﬁ
Mexico and on tbeir breeding grounds. The study area was
believed to contain seven pairs of Redéfaoed Wérblers at

this poinfy



VOCATIZATIONS

The song of the male Red~faced Warbler has been

described as, "a tink a tink a tink tsee tsee tswee

tsweepm‘(Taylor,';ngents 1955)9 aﬁd this interpretation
~seems appfopriate to me. The male sings persistently on:.
the breeding grounds. In normal Warblér fashion it delivers
the song as it feeds. The intervals at which the song is
. glven appéar to differ ffomvmale to male° The song lasts
about 1.5 seconds and is delivered at intervals averaging
8.7 seconds for male 1, and\i5o4 seconds for male 2 (see
Table i)a Variations in the song of an individual'are
generally in the length and not fhe pattern.
There are predawn and duék Singing'periods, in

Which the male sings constantly for ten to fifteen minutes
from his roost. ‘

| in genéral-the birds sang more often in the morning
_than in the afternoon énd less frequently in August than in
May. |

Other calls of the males were a dee-~dee emitied

during attempts of copuldtion and a chip used in scolding,
.Warning, and in pair recqgnitiono This chip was the same
as that given oonstantly.by.the fgmalem, It is distiﬁot
from ail notes of other~members of the Family Parulidae

12
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nesting in the Santa Catalina Mountains, and served as a

mean of identifying the Red-faced Warbler. The chip is

identical to the call of the Wilsoﬁ“s Warbler (Wilsonisa

pusilla), and during migration period I could not

distinguish betwéen theS¢ tWo species by call aloneq
Young Red-faced Warklers cried a Qggyggéhin

‘anticipation of food from the adults& A Eggzgnote,is'

- uttered by the male when in fhe‘presenCe of the female and

may serve %o identify”the male to the female.



Table 1

Intervals 1in seconds between songs of three different
male Red-faced Warblers on May l. .hata recorded in
late morning.

Male 1 Male 2 Male 3
9 6. 11
11 6. 12
8 13 7
9 1z 12
10 1.4 11
1% 33 . 13
12 27 ’ , 15
6 26 21
12 13 14
15 L5 10
11 15 21
1% 28 9
14 12 10
9 15 \ . b
& 1.6. 13
9 15 : T
10 17
1l
T
10
MEAN =~ e — e

[e0]
-
-3
}~_l
I
;,r;
!_.J
N
|




FORAGING BEHAVIOR

I recorded observations of methods of feeding
utilized by Red-~faced Warblérs and'the heights at which
they foraged throughout the course of this study. Data
were not used if an individuai'was not observed feeding'
five times or more ih suoceséiona' A total of 296 record-
ed individual feedimgs Were.eValuafed in obtaining the
following results. |

Feeding ié performed in three'waysg flyéatching,
gleaning, and picking insects off of branches. Flycatch-
iﬁg is,performed most expertly and is the:method most
fregquently used.. The-Redafaced Warb1er often sits
vertically and Wgtohesifér flyihg insects. After finding
a pfOspective meal, the hira flies out to catch the insect,
which 1t does with an audible wsnap™ of the mandibles. The
warbler may return to the same,perqh; or more commoniy
return to thelclosest available iimb; On a morning when
feeding is guite vigorous,"Redw:aced Warblers move up and
down the trees catching insects on the-wing; At fhis time
the birds never remain;mpre.than a split seobnd at each
>per¢hs If flying insects‘are'not immediately seen, the
bird flies out andvgléans.ét thé ends of a branch or a leaf.
Gleaning is aocpmplished on the wing and is. similar to that

e



| of hummingbirdse Small inseots’are prlucked from pine Lo
‘needles or the underside of leaves in this manner. B

Inséots are aléo picked up along the branches, in
between flycat'ching,flightse Feeding in this manner
apprears to be done by chance as there is only a minimum
éf searching in theéé areas. This type of feeding is well
developed in the other genera of warblers QDendréica‘a-d
' Vermivora) found in the étudj area. |

: Myrrecordslshow that 49%.of thevinsécts caught were
obtained by fljcatqhingg 30% 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 1evélsywére involvedg"For 311 recorded
féedings, 66% were in the lower 15 foot level, 27% ih'the
16 to 30 foot level, and 7% in the 30 to 45 foot level.

Most trees in the study area were 60 feet Qr higher..



INTRASPECIFIC BEHAVIOR

There is no sexual dimorphism in Cardellina,

but the sexes can usually be separated in the field by.
their behavior. The female appears to move in a
deliberate fashion; obmpared with the "flitty" mo#ements
ofvthe male. Females usually perch in a horizontal
position, While the males perch vertically. The‘females
use the chip call quite frequently. The constant singing
éf the malé Red-faced Warbler is the most useful sex
determining characteristic in the field.

,Obnflicts_arose between males only in the presence
of a female. On May 5, I obsérﬁed.two males feeding and
singing in the same tree. Botﬁ birds Workéd about ten
feet apaft for about three minutes. A female arrived,
emitted her chip call and one male flew to her uttering
his gggfggg_oourtship call. The second male promptly
flew at and chased the courting male, and the first male
flew away. ﬁhe'female'appeared uninterested in the
dispute between the males. - Y

While watching pair.#.buildimg its nest on May 18,
male 5 appeared close to;the nest site. WNale 4 was
feéding about 20 jards’away'and paid no attention to the
singing of male 5. Femalé 4 flew o a branch ngar her nest,

i7
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with a pine needle in her bill. Her chip attracted male

5, which proceeded to court her. Male 4 arrived and a
very brief fight ensgeda and male 5 scurried away with
male 4 in pursalto

A 81m1Lar dispute took place on May 19 betwéea
male 2 and male 7. Female 2 was building her nest while
malel2;was-féeding and singing aboﬁt:20 feet awéy& Female
2 flew %o -a branch and géve-her-ggigkoall, which attréoted
male T« Male 7 flew to female 2 emitting his gggygégucry,
Maleléfpromptiy flew to feﬁéle 2 and thredtened male 7.
Male 7 flew off With ﬁaié 2 close behinéw' In the threaf—
ening posture, the male holds his head level with his body
or below it,'crouches'With_his body olosé_to the perch,
holds his Wings'slightly d:(_foopedy and spreads his tall
directly behind and parallel to his body. At the proper
moment, -the male iaunches ﬂlmsve with @Teat speed toward
hls ant%gonlsUn '

Gonfllcts were not restrlcted to the nest area. On
May 25, I observed two males drinking and feeding, Wlthout
apparent‘friotion,-Wifhin five feet of one another. I
presumed that the birds Were-from pairs é and 8. - After
.five minutes without anj conflict, a female flew in to
bathe in fhe strsam; "A male proceeded to fiy’down to her,
this action resulted iﬂ'é brief fight between the males
éﬁd'the departure of male B@N.Thé female concentrated on

A
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bathing and was apparently uninterested in the combat -

of the males. Male 6 sang a few times and then
joined the femaie along the étreamo

The defense of a férriﬁory by singing does ﬁot
appear to be a significantly important trait of the Red;
faced Warbler. Maleé sing almost oonsﬁantlyg bﬁt allow
cher singing males %o moﬁe gquite freely through their
afeas@ The singing of one male definitely étimulateé the
surréunding males to sing. This sometimes appears to
.Start a chain reaction, reminding me of frogs and toads
which call in their breeding ponds. \

Early inithe season the males appear"to-form
small singing groups. On April 22 five males were sing-
ing in an‘area of ébdut 100 yarde in dismeter. The males
apparently'congregated in.a singing contest to attract
the females in the area. i saw no actual conflicts
between maies on this instance.

On May 1, a lone male was singing quite frequently
in an area adjacent to the edge of the area Qoéupied by
pairs 1 and 2. His singing resulted in a singing contest
between three maieso' The lone male had a lighter red face
andfappeared to be a young bird. With the arrivalef a’
ffémale,-fights took ﬁléoe between male 1 ahdltﬁe ;one'maleg
and male 2 and.thé ionénmaleo' The lone male was forced

'to move up the hillside away from the areas occupied by
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pairs 1 and 2. On the next day the lone male had found a

mate and I noted no furfher.conflic%s between the males.
.The wanderings of fhe Red~faced Warblers are not
:réstricted-by‘other individuals. It is not unoémmon to
watch an iﬁdividual.leaVe a tree and fly 100 yards down
stream, or aéross to the opposite slope. In such a flight
- the individual has often‘passed by two or éven'three nests
of other Eed=faced‘warbleré; Return routes may be in an
“arc, fraversing two or thfee different nesting areas of
other pairs of fhe warblers. One observatioh of this
phehomenon‘%ook'plaoe‘on Méy 28. I was sittiﬁg oﬁ é rock
_ overlboking the stream and areas occuypied by pairs 6 and 7.
The rock is situated in the area df pair 8. Behind me‘ma1e8~
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 6f pair 6., Male 6 was singing
about 30 feet aﬁay and paid little attention to.the singing
of male 5. Male 5 then flew'easf along the stream to a
maple tree, in the area of pair T. Male 7 Was,singing.in
a fir tfee about 20 yards away and he aiso vaid liftle
attention to male 5. Male 5 fed and drank here and then
slowly Workedkhis way back from:tree to tree:thrdugh the
areas occupied by pairs 3, 8, an@.4w No conflicts were
observed in this 25,minut¢-trip;.and»yet male 5 had just
moved through the areas-oooupied by five other pairs of

Red-faced Warblers?
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Conflicts were not observed between females.

Temales 1 and 2 were bften observed within 15 feet of one

-; another. Females 6 and 7 occasionslly gathered'nesting

materials»within Ten feét of one another. TFemales 4 and
5 féd their young Within 30 feet of one another on June
20+ This resultednin‘é dispute betWeen.cofresponding
ﬁales when ﬁale 5“approaohed female 4. |

| Most conflicts toqk place at the nest site. If I
flushed‘a female from her neét; her scolding brought all
surroundihg male Red-faced Warblers.  The pfoper male,
upon arrival, wbuld participate in defending the nest and-
then chase away theuforeign males. Males that oame‘to
iﬁvéstigate the commotion produced by the scolding female,
did.not participate iﬁ.the defense of the nest, bhut

pursued the female.



NEST CONSTRUCTION -

Nest 1
| On May 1, at 7:00 éwmw, I saw the female of
pair 1 with é pine needle in her bill. Her character-
istie chip, helped to draw my attention to’hefm She
flew 20'feet east and dropped down in a stand of netleaf
oak. In a few seconds she lefﬁw My investigation
revealed a small hollow in the leaves exposing bare
ground With 14 pine needles aréanged in a criss-cross
fashion, bn,the éown slope side.of the hollow (Eront). -
I concluded from this eﬁidence that she had begun
construction earlier in the morning and not -on the.day
beforea 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 Gulch; |

On the first day (B:Oolto 9@00 aoma):of oonstruét—.
ion, female 1 placed iE pine needles and spent 288
seconds arranging them. TIn one hour (10:00 to 11200 a.m.)
on the éeCOﬁd day, the female gathered 15 pleces of grass
and she spent 468 seconds arrangiﬁg thém in the nest. On }
the third day, i? pieces of grass and fibers were brought
in one-hour (6:00 to T7:00 a.m.), and'372 seéonds were -

spent in the nest.
- 22.



‘The male visited the nest about three times -an
hour and oopuﬁated each time w1th the female. This
séemed to stimulate the female in her building éuties@
‘”he male was usually closa by feeding and singing and
I ooatd observe born 01vas durln” the tiﬁe that the
female was .onstruoslﬂg_the nesta This negt was completed
 by Nay T Anwhéur.of observation on the afterndon,of'May
8 revesled no'building_aotivityo Neither the male, nof_
the feméle oame near Lhe nest in this hour. The first egg

was dep031ued on May 12o

Nest 2

| By May 3, palr 2. ana 6 had begun nest const ruotlom,
On the.mornlng,of_May 3, pair 2 was feedlng in a small
'raVine above the upper trail. The female flewzdown to the
ground and blcked up a plme aeedl She fhen flew to a
smali patch of etieaf oaﬁ and gave her ¢ _Eiﬁ call & few
- times before dropping into tne base of the patch., The
nest contained fewer than ten pine needles. Ihe_ampun% of
material, indicated that she had started the nest abbut

" 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. ©On one such trip the female
disappeared into a large stand of netleaf oak; about 50

feet east of the nest site. . She reappearé& and'perohed in
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the stand of oak and had a leaf in her bill.  After s féW

seconds of apparent débate, female 2 feleased the leaf and
dropped back down to the ground. She reappeared 30
seconds later without any nesting material in her Dbill,
: and flew 45 feet down the slope. In a few séconds'she
- returned to the same standbof oak with -a piecé.éf beark in
her bill. I Watched this female bring material to her new
nesting site for another hour. From tbese observations I
concluded that she had selected a second nest site durlqg
the process of gathering material for her first nest. She
continued to build this second nest for the next five days,
but suddenly stopped on MayIS, béfore'the nest was compléte-
1y 1lined. | - -

She did not start.a third nest until Mayt18o; This
nest was.situated under.a clump of_muhiy grass about 100
feet down slope from hér second nest. The third ﬂest tock
five days‘bo.complete and contaiﬂed 5ne egg on the morning

of May 23.

Nest 3. 4

On the morming of May 5, i found fémale 3 carrying
pine needles. She flew to avlower branch of a Douglas fir,
chipped, and dropped down into a patch of nétiéaf oak. My
investigation of the nest revealed that she‘had_jqu'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 fréquented an area close to the upper trail
and adjacent to pair 5. Copulation on the ground  was
observed on May Ew' Both birds were feeding>1ow'in a large
patch of netleaf oak when the female dropped down to the
ground. The male foilowed, copulation took pléoe, and .
thén the male flew up and continued singing.

-FPor The next 15 days the birds were watched for
élmost two hours.evéry»morning,jsinoe it Was‘possible to
watch pairs'4; 5, and 6. at one time. I thought thaf{pair
4. was building a nest on thé'hillside which was entirely
covered With_silverleaféd ogk and netleaf oak. it_waé
not until May_lSQ that nest‘cdnétrﬁctioh was observed. I
suspect that this méy have Been,the seoond-negt of female
4 because she was observed cérrying materials earlier,
and épparéntly'éhe had béen-depositing them‘in the dense
'pak,standg but no nest waé f‘oundo

The nest found on May 18 was partiaily obmpletedo‘
It was 1ocated on the east side of a ravineg‘adjacent to
the hillside cluétér of oaks that the pair regularly
frequented. Itfwas_placed-iﬂ a small:patch of netleaflqakn

The first egg was laid on May 20,
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Nest 5

Pair 5 occupied an ares close 1o pairs 4‘aﬁd 6.
Nest building began on lMay 51r The nest was placed in a
small patch of hetleaf bak9 bélow a ﬁouglas fir. On May
5, the femaleigarried pine ﬁeedles and leaves to the nest
site. . Cﬂ May 189\the,nest'was compléted and én May 19 the

first egg was deposited.

Nest 6

Frbm a vantage,point.abové vair 6, at 3130 PoelMo s
on May 3, I olear1y viewed the process of nest site
seleo‘tioﬁ° The pair foraged in a maple tree at the edge
of the streama}'The male Wés flycatching from an outer
limb, while the Temale was Catching inéects about ﬁhé
middie of the tree. The femalelfleW'down to the roots of
theﬁmaple,»whiéﬁ were exposed by the stream and under
cutting a two foot bank along the base of the tree. She
proceeded to‘inVestigéte'ﬂhe roots on the west side of
the tree. Here she fdund a small crevice an& she invest-
igated it by»rembyimg a feW leaves with her bill. After
a few seconds of apparent debate, she flitted fo the east
‘side of the tree. As:béfprey she inveétigated possible
nest sites by removing leaves and debris With her bill.
She apparently found nothing suifable.and soon she flew

east along the bank to-a young fir tree. The male flew
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down to her, emitting his gﬁgfigigofy and then in a brief'
fmomeﬁt copulation had occurred. The male then.fléw back
to the maple tree and oohtinued to feed. The female "b
éxamined a few more potential sites at the edge of'the
bank, until she found a hollow beneath the grags that was
,Vgrowing from the top of the bankf - Again she removed
leaves and debris with her'billﬁ forming a bare spot which
was hidden by the grass from above. She tugged on gfass
stems that were'in her way andifleW'out with them in her
.bill in suécessful attempts to break them. ‘Leaves were
‘picked ﬁp with the bill and earried ouf and then droppéd-o
After four mingtes‘she Tlew outglchigged; and flew about
20 yards_ east. She returﬂéd to the small fir'tree with a
leaf in her pill. &he feachethhe‘hollowg once again -
geve her chip, and flew in. Iu the next half hour she
brought four leaves 1o thé-siteg chiggihg cach time bgfofe
she entered, All material was gathered aWay'from the |
nest site. | | |

The hést waé completed on May 16. On May 18 it
wasg found partiélly destfoyeda No'eggs Were déposited on
Maj 17, but it is probable that the first Wés laid on the
18th and & predator found it. It is unlikely that the
female did not lay an egg bécause an empty nest would not

" have atiracted a predator on May 18.
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- Nest 7

The nest of pair 7 was first located on May 9. It.
was situated under the edge of the stream bank and covered
with grass, in a fashion similar to nest Sg- The nest was
approximately three days old Wheﬂ~discovefeda Building
ceased on May 16 and the first_egggwas deposited on May 18.

Female 7‘usﬁélly flew upstream to obtain her neét»>
ing materials. Female 6 usually flew downstream to obtain
héf nesting materials. Both birds picked up'materials'
from the same generai area and often at the'samé.timew,;ﬂn
occasion female 6 was observed collecting nest materials
within tenrfeet of - nest 7, end female 7 was collecting
nést.materials within 12 feet of nest 6. Neither bird
was observed‘colleéting nest materials within 20 feet of

her own neste

-Nest 8

T did not realize. the presence of pai; 8 until
the afternoon of May 22. In walking from nest 4 to nest 3,
T varied from my normal roﬁte and gquite by éécidenﬁ I flush-
ed a female Eed;faoed Warbler from a tuft of muhly grass.
It Was'immediately evident by her distress display that
she had left a nest. Ehe‘nest contained four eggs and
‘Was carefully hidden from aboﬁefby the grass. 1 earefully'
and systematically searohéd thé s tudy area during the

next three days but discovered no other pairs.
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Vﬂable 2.

Nest site locations of the Bed%faoed'Warﬁler
(Cardellina rubrifrons).

Pairs : Nest Site
1 , ' , . netleaf oak
2a netleaf oak-
2. muhly grass
% . netleaf oak
4 : : . netleaf oak
5 , netleaf oak
ba _ stream bank . S
6b- ‘ base of small tree trunk
Ta ' : stream bank.
To ' " roots of trees’
Tc : base of small tree trunk

8 muhly grass




- EGG TAYING

Eggs are deposited one a day.betwéen 500 and
7200 a.m. Inoubation:does not begin until'a>fullrclutch
has been laid..

On May 12_nest.l‘cbn£ained one egg at 9:00 a.m.
The nest was checked every hour_until.lonQ P.M. and
the femalé did noﬁureturn to the neste. The egg. was mark-
ed with one dot at the larger end With a Rapidograph pen.
Fach successive egg was marked with a number of dots
corresponding to~ité sequence in the clutch.

On May 13 the second egg was laid at 632@ QoM.
The pair had roosted tcgefher at the top ofba large
alpine fir tree. &t 4:47 aamwAthe’male began sipging
fromAthe rooste. 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, chipgei, and fleW into the nest. By 6:45
she had left and,aksecond egg had been deposited. I
marked the egg with two dots, and Waﬁghed the nest the
rest of the morning, but the female did not return.

On the vmor‘ni'ng qf I_\ﬂay.lﬂr the third egg was
deposited. The female had again roosted with the malé at
the top of the same fir tree. ghe appeared at the nest

at 655 a.m. on the next morning. AﬁIT:ZS‘aem@ she left
30



and the fourth egg had.been laid. I presumed tbat
incubation Wouid begin and T watched the nest until 9:00
a.ms The female had not retﬁrned g0 I checked the nest
evérj hoﬁr and observed if for é minimam 6f 15'minufes
at a‘.timeo The femalelappeared‘at 4:12 p.m. and began
vihcubatioha | | |
- Pair 2 finally succeeded in finishing a nest on
. May 23.. bn WMay 24 thé‘first_egg was deposited before
| 9320 a.m. The'seéond egg was present at'6z55 Solle. ON
Way 259. The third egg by 6;35‘a;m@ onlméy 26. The
nest was. destroyed on the afternoon of May 260, |
Female 3 laild hér firSt‘egg befdre 9340 éama on
‘May 16, :Theﬂegg waslmarked'and‘the neét was observed but
the femalé-did not return. \QniMay 18 the third egg was
.laid beforé 6sdS a.lle Atl6;2§ Q.0l. ON Eéy 19 the |
female flushed from the:ﬁest'updn my approach to check
the nest site. &he returﬁed at'6x33 an@ léff at'7;04 after
laying the fourth egg. I mafked each of these eggs.
-Néﬁt:4:was.cbmpléted_on May 19 and the first
. egg was deposited before 5:45 a.m. on May 2ch¢ The |
éeoond egg was laid on Moy 21, the third on May 22, and
the fourth oi May 25¢‘ inoubation begaﬁlabdut 5200 pome..
on.May 25m.: o / -
; Pairs 5; 69'ahd 7,lfol1oWed the samé pfbce&ure

of laying one égg'a'day@
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The eggs were exposed to environmental conditions

for as long as three and one-half days, during which time
‘ﬁhé night temperatures dropped as low as 28° . Onl
Junev4, ice formed on the slower parts of the stfeam,
while the eggs of pair 7 were exposed. Ice formed on

ey 18 and 19, when the eggs of pairs 3, 5, and 7, were

exposed to ambient temperatures.



INCUBATION

Ineuba%ipn bégan the afternocon following the
laying of the fourth eggm'iﬂétching of the éggs occﬁred in
15 %o 17 days in three pairs that I cloéely observed. . In
typical warbler fashion, the female Was.a very "hervous@
sitter. She would change positions about every five
minutesy_stand.up, and move the eggs»with'her bill, and
never hesitate to flit off bf the nest in pursuilit of an
insect thatrventured'ﬁoo near. Qlose obéervatibn of nests
3y 4, and T revealed that only the females incubated.
Males often visited the nest, usﬁally following the female
as she refurned from a feeding journey. I‘didAnotAobserve
-fhe 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‘s urge to copulate.. A

Females remained off of the nest longer in the
morning than in the afternoon. Sometimes as ldng:as 40
minutés were spent féeding in the morming, as”oppoged to
10 pinute trips in the afternoon.

The eggs hatched within a period of seven hourss.
Events in the nest of pair 3%, on June 4, will illustrate
the details of the hatching act. At 8:00 a.m. the egg

33
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laid on the second day was cracked. By 9:55 the young

“bird was completely free of its egg shell, and the egg
- laid on the third déy_Was é?aokedo The female returned
and fed regurgitated,insécts to the first young bifd and
then ate the egg_shell} Thé male, at this time;_was a
good.distanoe up the slope singing. As he céme close
to the nest the femalé flew 0ff and chipped. The nale
proceéded to.catohiah-insect and bring it To %he neste
He then "chewed™ it with his bill end fed pieces to the
young bird. The female came back after thé-méle had |
“léft and continued to incubate. By 11:03 two young
had hatohéd; ‘Upon inspection of the nest»at 1230 pomo
three young_had hatched and thg egg laid on the fourth.
daylwas cracked. At 2355 p,mo the fourth young was
almost free of the egg.sheli@ Bscape from the egg_shelli
was performed by stretching the body, and the 1iﬁbsg
accompanied by opening the‘bill; The yoﬁng birds seemed
to be doing a breast'stroke.in‘their'efforfs foAbreakAthe‘
egs shell. | o
The egg toojh Was small and white. "~ The young birds
‘were orange skinned with a small smount of down on ‘the
hesd and the middle of the back. Ali four young were
hamched by 3:10 Polia The female feturned o fhe hesﬁhand
ate'the last egg shéllg.and then,resuméd‘brOOQing'at 3el5

:Qo:mél



Table~3
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ngwlaylng and hatching dates in three nests of

C. ruorifronsg,

Day

00

, D&ys from
Date of incubation Date of laying to Incubation
Egg laying began - - hatch;ngv'hatghing period -
Nest 3
1 16 May 19 May 4 June 20 17
2 17 May 19 May 4. June 19 1T
3 18 May 19 Ney 4, June 18 17
4 19 May . 19 May 4 June 17 17 -
_ | .Nest‘é
1 20 May 23 Way 6 June 18 15
2 21 May 2% May 6 June 17 15
3 22. May 23 May 6 June 16 15
4 2% May 23 Nay 6 June 15 15
' Nest?G
26 llay 29 May 1% June 19 16
27 May 29 May - 13 June 18 16
28 May. 29 May 1% June 17 16
29 May 29 May 13 June 16 16




EREDATION

Of the eight pairé studled, only pairs 3 aad 4,
ralsea a fdmlly of young from their first nesting. Five
’o; the remqln;ng gix pairs had their eggs stolen. Pair
8‘ldsﬁ‘ﬁheir four young when they were only four déys
0ld. |

The six pairs.built new neéts-and 1aid another
set of eggs. After loss of & cluteh of eggs, o period of
five to'sevénvdays elapsed before eonstructibn.of ihe
second nest began. ‘Insféad of an eight to ten day
Qonsﬁfuctién'périod'that was utilized in the construction
of‘the first nest, a five to six déy,construction'péripd
was observed.in three oasés.df the.seoond riest construction.
The.second ﬁgSt may‘be from 40 to 200 feét from thé fifst
inesf7si£e,(8ee Eigﬁre 35; 'In‘all three pairs9'the fifst

egg Was laid fhe morning after the éompletion of the
second nest. ' | A |

Five of the 51x paLTS that buljt a secoad Dest
.»Suocessfullvtralsed a cluteh of vounga Pair 7 hed tbeﬂr
gsecond clutch stolen on June lAa Jﬁne 18~I found 2
female bulldlng a. nest 135 feet noruhwest of palr 7 s
lsegond nest 81te¢ Thls female was novt banded the female

“iof pair 7 was banded. The mal. oopulatvng w1th her was
| .36 ' |
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'thé male of pair 7; I could identjfy this bird by the
laok of two t%ll fewthers waach he ‘had lost be Tore the
_ oompletvon of the seoond nesto

The banded Lemala e waq not fouﬂd antﬁr her nest
had"’oeendestroyeda mhlé nest;was destroyed at night
’presamably by a skunk and it"ié poésiblé that the female 
was oevoured by the skunk “Ifsearohed for female 7 from
June 15 %o 259 but ooula ﬂot fwnd her.

I believe that the" StelTer s Jay (Cvamooltta

stelleri),'and the Striped CSkunk (Mephitis mephitis) are

the tvo main predators in the studj area. @WO_types of
nest destruotlon ooouredﬁ In some cases the eggs dié#
‘ appearéd but the nest was undamaged; I believe the jays
were respon#ible° Other nests were torn apért and the
eggs Taken;s érobabiy]the skunks did this.
I.obéerved'Stéller°s Jays Waﬁching‘the Red-faoed
Warblers from inconspicuous perches. The female Red-faced
Warbler®s babif of perohing directly ou%sidé‘of her nest,
chipping and then flying 1nto the nest ‘makes the eggs
AvulneraDWe to the 8lertﬂess of the Jasz uays success-
fully learned how to withdraw Tood from paper bags after
,they had Wabched me eatlng from the bags. I believe that
they may have Tearned to raid nests by Watohlng small
birds entering thelr own nestso o

Skunks on the’ otaer hand, probably WOCdued th@



nest sites quite by accident. It is the haﬁit of the
skunk to invesfigate crevices at the bage of tfees and
under tufts of grass in their search for insects. These
are the places that the Red-faced @arblers use fof nest-
ing. T attribubte three cases of nest déstructioﬁ to the

skunk, and four to the Jjay.

Factors meking the second nesting of the Red-faced

Warbler more successful'are; the heavier growth of the
understory by late May9 and the_fact that the jays were
occupled with nesting chores of their own and probably

did not have the time to search successfully for nests.



Figure 3. Nest sites of the Red-faced Warblers in the
study area, 1965.
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INJURY FEIGNING

L femsle Red-Taced Werbler mey feign injury if
flushed froﬁ her ﬁest; The only requisite for display
is an»dpen.area in'which to'ﬁerformc Since ail nests are
built on the down slépe side of the foliage, providing
cbver, the female bird has_ii%ﬁle oppdbritunity to display
on the-vb 570péf If I approached a Red-Ffaced Warblérs
_nest from the down slope Slde,_tae female would fly off
'vthe nest to a nearpy perch.sooldlnt steﬂdlly I I
approaohed from above 2 nestg the female would soramble
Coff oi her nest Wluh her w1nﬂs held down and quiverlng,
her tdL] drag glng and her head arched skywarde The

female Redwfaoed Warblers are tight sitters, and do not

e fjﬁsh from.theif nests until almost stepped upon, and

_thelr dlsp]aj portfays what one mig oht expect after having
stepped on this small bird.

Feigning en injury is a well developed behavioral

tfait in'Oa:dellinao' Females 3, and 4, feigned injury
-into my misf nets WhiCh_Wére'placed ébout ten feet
below their neétse -Ehis experience did not bring a haltl
to,their_hbrmal habit of jumping off of their nests and
épréwling doﬁn>the’slope with their wings and.tail_dragm
ging. | | | |

40
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Vocalirzations aobompéning 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 bréoding young. If T followed a display-
ing female at this time she would fly to & small branch,‘
and continue her performance from 1limb to limb. In all
cases the distress calls of a displaying female brought

the scolding male and occasionally other ingquisitive males.



CARE AND FEEDING OF THE YOUNG

Young birds are fed regurgitated insects soon
after hatching. Female % fed thetfirst young bird before
the second had_hatched° The ﬁale of this pair fed the
Vydung birds in the absence of the female and before the
final egg had hatched. Both the male and female fed the
young on the arverage of twice an hour on thé first day (see
’Figure 4). Both sexes/ofﬁenvappeared simultaneéusly at the
nest, and on such occasions the maie would»often'pass food
to the female end the fémalé-Would feed the young, |

T observed the female brooding on the first day
| erm 12240 to 2240.. She éﬁent.79% of these two hours on
fhe nest and ﬁade two_feedihg éxcursions 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 remoﬁed the fecal
sacs from the nest. When the female would leave the nest,
the male usually érrived prdmptly to feed the young.

Pair 6 fed their young 14 times on the fourth day
- in a period. from 2:05 to 3:40 p;my When the birds were hine'
days old they were fed 14 times in a half hour by both

parents. |
42
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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'oaterpillafe, commoniy’
-known as "inch Worms"% The male and femele offen fed thie
young Simultaneouslwgtbofh standing on the rim of‘the nest
(see Figure 4). Neither parent would Ffly directly inte
“the nest. A;parent-Would«alight'oﬂ a nearby brench; 0‘119,~
| vie

look around, fly to a closer branch, chip, and survey th

area, then fiy into the nest. Zeung birds had a dee-dee
S call, eimilar fo several typeerf unrelafed birds (ehiok%r
adees, nuthatches, etce)o |

The young were oompietely feathéred by the eighfh
day, although,flightefeathers and tail feathers were ﬁof
fully developed, The young of pair 6 were banded and-
Welﬂked on the nlﬂth dayo. T%' disturbance oéueed the
young to Teave the nvst amd take refuge in a large fallen
treeo The young were unaoTe to fly, but eTimbed abeut the
lower brenohes with the use: of their well developed legs
and supported by their wings.

The’youﬂg ef nest 3 1eft'their nest anJune 14, at
' the'age of ten days. This is aleo due to my disturbing
the young ih an'ettempt;te Weigh them. The young of pair
4 - were notvdisturbed'after the'sevenfh deyvand,they left
the nest on June 85_atj%he ege.of 13 days. They were

then capable of flights up to 20 feet.
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Teaving the nest prematurely did no harm to the

young birds of pairs 3 and 6. Fledgling sets sfayed in
the bushes until they learned to fly. The young did not
disperse from the general area of the nest until they
were able to fly easily. This took place on the 13th day
after their hatohing;' A young bird sitting‘in a bush or
- a tree periodically emitted a Qggjggg_cry to which the
parenté responded by feeding theﬁa After the 13th day

the parents wére busier than ever, trying to feed their_
yoﬁng that were perhaps fivé to ten yards apart. The
general ?r@oedure was for one parent to feed two yoﬁng

and the other,parent,feed~£he remaining tWo; Efter a
'young bird"s cry, the parent would feed it twice in'éucw
cesslon before moving to ﬁhe second bird. Eiedgling‘s
were fed 6n the average of 12 times an hour. The young
often followed the parents, and the family c ommonly ranged
over 200 yards in a day, passing through areas occupied by
other Rednfaoed_familiesw Eifﬁeen day old ‘birds, wherever
théy happened to be perched, picked inéectsboff’of branches°
This was nﬁt an attempt to search fof food but. represented
curiosity over any moving foreign objeot‘in the immediate
vicinity. |

N The diséppéaranoe of young from their parents ié
somewhat a puzzie; The ydung of;pair % were not observed

'after June 19. On June 21, 23, 25, and 26, the banded



'femalelaoaomﬁamied by»thé male Was observed in the same
area and higher up the slope; but I found no»young& The
yoﬁng birds fleW with ease and often wandered 50 yards
from each other. At this time the adult birds followed
the yoﬁng.more than the young followed the adults. On
JUﬂé 25, pair 4 fed only one young birdg which was about
100 yards from the old nesf gite, :June 26, palr 4 Was'
back_in its nest area and ho young were being fed. From
this evidence [ fhink that the youhg becane so,Widely
"dispersed that the parenfé were no longef capable of
attending t6 them. It is likely fhat the parents would
feed them for a longer time if they remained'c10se enough.

On June 20, pair 5 fed young in a fir tree about
50 yards from the old nest site. June 23, pair 1 fed young
about 25 yards east of the first nest site. l?airA2>fed
young abput:40 yards above the 0ld nest site. Péir 8 fed
young, Whiéh mey havé been still in a nest, about 15
vards below the old nest site@ .ThiS;wés evideht by
~'obsérvingthe-1;{15»1@ and female carrying fdbdo‘ Efforts to
flnd the young of pair 8 were not successful.

Upon my return to the study area on kugust 1, all
aduitvblrds>were present in the seme area. I could find
no young at this tim69 or later.

DUriné‘gugust, the males sang in the morning, but

less freqﬁently'than before.. Peirs roosted together on
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the tops of the tallest trees as before. No further

attempts at copulation were observed. By August 30, mosf
females and some males had disappeared from the Study.
afeao The remaininﬂ-males gtill sang, and mixed freely
with flocks Qf migratory Warblerse No Red-faced Warblers

were found in the study area after September 4, 1965.



Pigure 4. Male and female Red-faced Warblers feeding
their young at the nest. Photograph by Eliot Porter. .






DISGUS%ION AND CONCIUSIONS

In the Santa Catalina Mountains of southern
AriZona, the Red-~faced Warbler breeds commonly between
7,000 and 8,000 feet. Ih-this range it is ﬁést abundant,
where ponderosa pine; silverleafed oak and the netleaf
oak form the dominant vegetation. Pines are not wsually
present beléw 7s000 feet. Pines or firs are apparently
a neceséity for the Red=faced Warbler, siﬁce they are
always aSéociated with these trees.

| Kbove 8,000 feet the nesting season is greatly
shortened. A pair breeding aﬁv8g600 feeﬂ on Mount ILemmon
did not begin neét 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 Red-faced Warblers on May 29 at 8,000
feet in the Sante. Rita Mount aing. The guestion now

arises, how late in the season will Cardellina 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

(Wilsonia citrina), the advapoe_ef the season is the only

factor limiting the efforts of the parents to raise young.

-Walkinshaw (1966) found that Trail®s Flycatchers
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| fEmpidoﬁaX traillii), Will'noﬁ.renest after July 20, in
Michigan. He also stafesbthat if a female has lost
several nests and has lald eight to eleven eggs she will
not renest even prlor to Julv 20° Female 7 laid two
clutches oon31st1ng of el@ht eggs and then dlsappearedo It
© is possible that she had laid her maximum number of eggs.
In this inétanoe I see no other‘reasonrfor her disappear-
~ ance from the study area. I believe that the Red-faced
'ljwarblers will renest until the middle of July. This would
”;_ﬁvovide them'with enough time té raise a family before |
. the onuet of cold weatnero |

| W1thout a forest understoryﬁ the nest is probably
'.fﬁqre'subgect to predatlon@ Ehls»suggestlon is supported
q 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 undefstory is not
KWell developed in the_early part of May. At higher
eléVatiQnS the understory develops leaves and flowers
later, ﬁelay in‘the development of the vegetaiion'postw

pones utilization of nesting sites by the Red-faced

Warblers. In the study area, Cardellina did not nest on -
. the north faoiﬁg slope until the end of May. Pairs 6 and
| 7 attempted.to nest along the stream before moviéng to the
-north slope on MaJ 5) and 20 5 respectlvely°

I did not flnd Garael¢1na on the hlgner pafts of
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the north slope of Mount ITemmon or Mount Bigalow (8,800
feet). Several areas on the north facing slope at. lower

'elevations (8,600 feet),'supported only é few pairs of

Cardellina rubrifrons. Marshall Gulch supported at least

32 pairs of Cardellina and 2% of these nested on the south

facing slope while the remaining nine pairs nested in the
more ekpose&'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 Cardellina

in the otherwise suitable areas on the north slope of the
Santa Catalina Mountains.

These same Tactors appérently set the northern

-1imits of the range of Cardellina. The 15 to 17 day
incubation ﬁeriod with the normal 13 days that the young
remain in the nest, is 7 to 10 days longérlthan the Wilson's
Warbler (Brown, in Bent 1953) . A shortened breeding cycle
is characteristic of all northern genera of Parulidae, as

. is a longer cycle in Mexican and Central American genera

of Parulidee. With the added information on loss of the

first clutch of eggs of Gardellina, it appears obvious

why they have not successfully inhabited forests of north-
ern Arizons and New Mexicos

'Phillips (Phillips, Marshall and Moﬁson, 1964)

states that Cardellina i's extending its range north and
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west in Arizona. This is to be expected in the coptinueusr
forest of the Mogollea Plateau, since the Red-~ faoed
WarbTers have always been present above the Mogollon Rim
(Henshaw, 1875). Pistribution in this ares appears to be
dlsoontlnvous and 1 ex¢b1e, and is typlcaW of per1phera1
areas in the ranges of most birds. Yearly variation-in

spring temperatures may be responsible for the flexibility

~of Cardellins above the Mogollon Rim.,

The eastern and western limit of the range of

f‘Gardellina in the United States appears to be restricted

by geographic barriers. Red-faced Warblers breeding in
the Santa Catalina Mountains do not move west into Calif-

ornia, Simply because there are no pine forests in the

intefvening.area'Qé distance of about 360 milés)¢ The 
extreme wéstern edge of the rahge in Arizdna is invthe
Bradshaw Mountainé-of Yavapai County. The distance from
the Bradshaw Mountaing to the,Hualpai Mountains (the next

1,p1ne forest), is about 100 miles. gardellina may event-

ually reach thls range, as it has recentTy reached the
Bradshaw Mountains (Phillips et al, 1964) «
The northeastern limit of the breeding range of

,Gardéllina"ﬁubrifrpﬁs.is in the Magdalena Mountains,

Socorro (o., New Mexico (Iigon, 1961). HEastern expansion

-may take place in fhe'fu%ureg across the Rio 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 Qardellina in the United States, and is not.likely
to take place, because of the low populatioanensity'in the

mountains west"of the Rio Grande. The southern limits of

the breeding range of Cardellina is poorly known. The
biras have been recorded as faf south as'Guatemalé in the
winter (Skutch, in Bent, 1953). Miller, et al (1957)
states thaf Gardeliina breed south to Durango. Blake
Q1955)‘says that the Red-faced Warblers are widespread on
the tébleland,.south to OaXaCa and Veracruz.

In the study area, the density of Redufabed
Warblers 1is hi@hér thén it' is- in other parts of the Santa
datalina Mountains. The nest of pair 4 was located about
100 yards east~bf'nesf 5; Nest 8 was 104vfeet sbutheasf
of nest 4 and abouf 2OO feet west of ﬂést Be

. In sections of low density, the Red-faced Warblers
often have feeding areas as large as 500 yerds (Maréhall,
1957¢110)s They also appear to have large feéding areas
in places of high density, but this is eXtremely difficult
to observe. | | |

In the study ares it was definite that the -adult
males moved up to QOO yards - and in doing so moved through
qeotlons oooupled by other members of the speciess

The Red~faced Warbler appears Lo be 1ntermediate
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in several respects between the Central American genera9

-3a51ieuteruq and Frgatlcus and the North American genus

of,W1180ﬂ1ao It has the same red pigment as’Prgatlcusy
and it lacks-sexual dimorphism and Seasonal rlumage

var1at10n39 as do trgatlcus and 33317euterusa The trait

of obtavnlno the adult p lumage shortly after leaving the
nest and hav1ng no prenuptial molt is also shared with

Ergaticus, Basileuterus, and Myioborus.

The‘Rednfaced,Warbler nests on a steep bank‘or
slope =2nd has a 15 to 17 day7ineubation period similar

_to Brgaticus and Basileuferus & kutch 1954) . Previous

epeoulatlon by Skutch (1054 :385) , attrloutlng the longér

incubation period of EBrgaticus, Basﬂeuuerus9 and»MXio~

borug to the dome shaped nest bullt by members of these
genera, appears to have no justification in review of

Gafdelilnag The shorter Teproductlve cvcle of Warblers

nesting in the Tempefate Zone due to natural selectlon
;iﬁ a shorter breedlng season appears to be a better
hypéthesisw Wavb1erb nesting in the Temperate Zone have
aﬁ iﬁcubétion-per;odlfrqm 10 to 12 days, while Central
American species inéﬁbate from 14 to 17 days;

The young of the Redw¢aced WafOWers normally stay

in the nest.for 13 days; as 1s also the case: in Er gatlcus

and Basileuterus, hoWeVerg young of the hed»faoed.

Warbler can leave as early-as.nine to ten days. Warblers
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of temperate areas have gimilar short nestiﬁg periédsw
ft~is probébly advantageous for young birds in the tropics
to leave the hesti@nly after they have learned to;flyg
due to the different types'of predators present. The
young Red-faced Warblers survived out of the nest three
days before,they.were.Capablé of_shOIt'flightsg

Unlike Ergaticus, Which usually has three, and

Basilguterug which usuvally has twe,'Gardellinarcharacterm
iétioally has four eggs to a‘ciutoh& Wilsonia usually_
haS'four’eggs to a cluteh with the excépfi@n of’Wilsonia
'Eusilla'fﬁhé most northern representative of fhe genus)
in which the clutch size is usually four in western

Unlted States, flve in Qanadag and six in Alaska.

Gardellina builds an, open cup nest on the ground, similar

to Wilsonia with the exception of Wilsonia c¢itrina which
nests average three feet above the ground. Ergaticus

and ?a81leutewus build domed st aped nests.

Behavior of Garde171ﬂa is very similar to

Wilsonia. In general both genera are low feeding, ny-
catching warblers. Flycatching is performéd in a similar
business 11ke menner snd not in tae ca refree manner of

Myioborus., Dendroica, or Vermlvor& which may occasion-’

ally chase a flying iunsect. Gardelllna and Wilsonia

produce the~characteristic'Wgrapwiof tne bill (similar to

true flycatohers, Tyrannldae) in the aot oi pifll yoatcblnb%-



The chip call of‘Cardeilina:is inseparable by

ear from that of Wilsonia, but easily told from other
North American genera of Parulidae. The habit of flicking
the tail sidewards as well as upwards is common to

Cardellina and Wilsonia (with the exception of Wilsonia

citrina, which replaces the sideward tail Jerks with a
fanning of the tail). A1l four species are quite tame

around the nest. This is not at all true of - other Nérth’

American genera (Dendroica, Vermivqra.9 etco)s

MbrphologicallyibCardellina,has a disfinct bill,

higher and shorter than Wilsonia. Within Wilsoniz, there

is a trend from Wilsonia pusilla to Wilsonia canadensis,

to Wilsonia citrina, of a flattening and elongation of

the bi11° 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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