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Despite much recent interest in the systematicsand demographyof the
California Gnatcatcher (Polioptila californica) (Atwood 1988, 1991,
Phillips 1991, Mellink and Rea 1994), the molts and plumages of this
specieshave not been describedin detail, though treated briefly by Swarth
(1902), Ridgway (1904), Woods (1949), and Dunn and Garrett (1987).
Accordingto these references,the first prebasicmolt is partial, includingthe
body feathers but not the flight feathers (here defined as the primaries,
primary coverts, secondaries,and rectrices),subsequentprebasicmolts are
complete, and a limited prealternatemolt includesthe crown feathers, at
least in males. Females and most but not all basic-plumagedmales lack
substantial black in the crown, whereas alternate-plumagedmales have
black crowns. Though females are browner on the back, flanks, and
undertail coverts than males, most publishedsourcesreport that the sexes
are only subfly differentiated,if at all. Except for the juvenal plumage, no
plumagedifferencesby age have been confirmed.
Long ago, Swarth (1902) pointed out that basic-plumaged
male but not
female CaliforniaGnatcatchershave short black streaksover their eyes. This
character, in the California and/or Black-tailed(P. rnelanura) Gnatcatcher,
has been cited by some subsequentreferences (Woods 1949, Dunn and
Garrett 1987, Howell 1987) but overlooked by others (Ridgway 1904,
Oberholser 1974, Pyle et al. 1987). Swarth's hypothesesthat this black
streak is found in males of first basic as well as definitivebasic plumageand
that basic-plumaged
birds with black in the crown are older males have not
been confirmed.Dunn and Garrett (1987) further suggestedthat females
have less white in the outer rectrices than do males, and Howell (1987)
indicated that basic-plumagedmale Black-tailed Gnatcatchers sometimes
have a black mask. None of these sources,however,presentedany specific
data supportingtheir observations.A critical examinationof the California
and Black-tailedGnatcatchers'plumagesand molts is thus appropriate.
METHODS

Pyle examined all specimensof the California Gnatcatcher at the San
Diego Natural History Museum (SDNHM; n -- 115), Natural History
Museum of Los Angeles County (LACM; n -- 96), CaliforniaAcademy of
Sciences (CAS; n = 48), Museum of Vertebrate Zoology, University of
California(MVZ; n = 236), and Western Foundationof VertebrateZoology
(WFVZ; n : 12) and all specimens of the Black-tailed Gnatcatcher at
SDNHM, CAS, MVZ, and WFVZ (n -- 212). The examination covered all

280

Western
Birds29:280-289,1998

CALIFORNIA

GNATCATCHER

MOLTS

AND

PLUMAGES

subspeciesof both gnatcatchersfrom all parts of their ranges (see Atwood
1988, Phillips 1991, Mellink and Rea 1994).
On each specimenPyle noted color and conditionof the flight feathers,
color of the nape and back, color of the lower underparts,and occurrence,
location, and percentageof black or blackishin the crown. Our findings
allowedus to determinethe age, as first-yearor older (hereafter"adult"),of
almost all specimens.We found 21 (3.1%) postjuvenilespecimensthat we
believe to have been missexed.This proportion of missexedspecimensis
typical of passefinesin North American specimencollections(Parkes 1989,
Pyle pers. ohs.). Terminologyof molts and plumagesfollows Humphrey and
Parkes (1959).
Unitt preparedas studyskins 40 specimensof the CaliforniaGnatcatcher
collected by Eric Mellink in northwestern Baja California in January,
February, and December 1991, the specimenson which the descriptionof
P. ½. atwoodi was largelybased (Mellink and Rea 1994). He describedthe
extent of molt of each specimenon its label. These specimensconstitutethe
basis of our analysisof the California Gnatcatcher'sprealternatemolt.
RESULTS

AND

DISCUSSION

Molt

Examination of prepared specimensconfirmed most of what has been
publishedon molt in gnatcatchers,and indicatedthat the extent of molts is
similar in both species. The prebasic molt extends from late July to
September.The first prebasicmolt includesall lesser and median coverts, all
or most greater coverts, up to five consecutiveinner secondaries(including
the tertials),and zero to all six pairs of rectrices.Twenty first-year(OctoberJanuary)specimensat CAS and MVZ were examinedspecificallyfor extent
of molt. Of these, 14 had replacedall the greatercoverts;the remainingsix
had retained one to three juvenal outer coverts.The mean number of inner
secondariesreplacedwas 2.8 (range 0-5); only one bird had not replacedat
least one tertial. The mean number of rectricesreplacedwas 2.4, with eight
specimensretaining all juvenal rectrices, six having replaced just the central
pair, and two having replaced all six pairs.
Fifty-four specimenshad been collectedduring their adult prebasic molt,
and, except for the possibleretentionof a few primary covertsin some birds
(see below), this molt appears complete.
The prealternatemolt of the CaliforniaGnatcatcheris more extensivethan
previous literature suggests.Of the 35 specimenscollected by Mellink between 16 Januaryand 27 February,30 were growingat leastone new feather
on the body.In 28, the molt includedfeathersother than the crown,and in 26,
enough feathers were being replaced that counting the growing feathers
individuallywas impractical.The 21 specimenscollectedbetween 16 and 30
Januaryincludedsix that were not moltingat all and nine that were replacing
only the crown, chin, and/or five or fewer contourfeatherselsewhereon the
body. The remaining six of this subsetwere replacing most of the crown,
throat, upper breast, back, and scapulars.In none did the molt include the
belly,and in only one did it extendto the rump. In two collectedon 7 February
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the molt includedthe crown, back, rump, and throat but not the lower breast
or belly. By contrast,of the 12 collectedfrom 19 to 27 February,four were
moltingall tractsof contourfeathers,includingthe belly, and the other eight
were moltingat leastsome part of the body posteriorof the neck. One of the
12 was replacingthe innermostsecondarieson both wings.
None of the five specimenscollectedfrom 6 to 8 Decemberwas molting.
It appears from our examinations that gnatcatchers do not have a
presupplementalmolt as in some other passerines(Thompson and Leu
1994).
From these observations,we suggestthe following as the normal course
of prealternatemolt in the CaliforniaGnatcatcher.In mid or late Januarythe
molt begins on the crown and chin. From there it spreads posteriorly,
though not uniformly,but eventuallyit encompassesall or almost all of the
contour feathers. Of the contour feathers, only those on the belly are
possiblynot replacedby all individuals.None of the wing and tail feathersare
replacedexcept for the innermostsecondaries(tertials)in a few individuals.
This was corroborated by older specimens as well: of 143 alternateplumagedbirdsat CAS and MVZ, 11% of first-yearbirds and 24% of adults
had replaced from one to three inner secondaries.In a more intensively
examined sample of 40 specimensin alternate plumage, 20 in their first
spring and 20 older adults, 35% had replaced one or two inner greater
coverts and three specimens (one first-year and two older adults) had
replacedone or two centralrectrices.The proportionsof birdswith replaced
feathersand numbersof renewedfeatherswere roughlyequalin the two age
classes.

The molt extendsthrough the end of February,and in some individuals
may overlap the beginningof the breedingseason:a male collectedon 7
February had the testes enlarging,and a female collectedon 27 February,
still growinga few forehead,chin, nape, and back feathers,had the largest
ova enlarging with yolk and was developinga brood patch. Between the
sexes, no differencein molt is evident. The 25 January/February females
includefour not molting,four moltingall tracts of contourfeathers,and the
rest representing stages in between. The 10 males range from one not
molting to two replacingthe crown, neck, back, throat, upper breast,and
scapulars.Inner secondarieshad been replaced in a similar proportion of
both female and male specimensexamined.
Plumage Variation by Sex

Except for juveniles (see below), both California and Black-tailedGnatcatchers are easily sexed at any time of year. Specimen examination
confirmsthat all males in alternateplumagehave black crowns,all males in
both first basicand adult basicplumagehave a distinctblackishstreakabove
the eye (Figure1A, B), and that all femalesin all plumagestypicallylack black
or duskyin the crown. First-yearmales appear to have, on average,less of
this streak than adults (Figure 1A, B), but the age groups overlap in this
feature. In addition to this black streak, varying proportions of basicplumagedadult males retain some blackishin the crown or forehead(Figure
lC), which can be usedfor sexing.Among males,this featurevarieswith age
(see below).
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Figure 1. Head patterns of basic-plumaõedmale California and Black-tailed õnatcatchers.First-yearbirds (A) have smallerblack streaksabove the eye than adults (B),
but there is overlap between age classes.Some, but not all, basic-plumagedadult
malesalso have a variableproportionof black in the crown (C). Femaleslack black in
the head.

We also confirmedthat, in both species,femaleshave more brown in the
backsthan males. In females,the brown of the back contrastswith the gray
crown, whereas in males the crown and back are virtually concolorous,
having, at most, a light brownishwash to both the back and the nape. In
spring,both sexeshave grayerbacksthan in fall, possiblybecauseof greater
wear while the birds are nesting. This sex-specificdifferencereaches its
maximum in the northern populations of the California Gnatcatcher,
californica and atwoo•li, in which there is no overlapbetweenfemalesand
males (comparefigures3 and 5 in Mellink and Rea 1994). In pontilis and
margaritae, and in the Black-tailed Gnatcatcher, this distinction is less
pronounced,especiallyin spring. On any given date, the sexes can be
reliablydistinguished
by upperpart color, althoughthe brownestmales in fall
may overlap with the grayestfemalesin spring.
The sexual differences in the color of the flanks and undertail coverts are

less pronouncedthan that of the back. Although there is slight overlap
between the burliestmales and the whitest females, even in ½alifornicaand
atwoo•li, this feature could be used as a secondaryaid in sexing. We could
not confirm that males have more white in the outer rectrices than females

(Dunn and Garrett 1987). Any averageage/sex-relateddifferencesin this
characteris largelymaskedby individualand wear-relatedvariation. Of 169
basic-plumagedmale specimensexamined, only two adult California Gnatcatchers (MVZ 39279 and MVZ 39282, both collected in Claremont,
California),had black in the auriculars(i.e., a "mask")as describedby Howell
(1987). This feature appears to be rare or anomalous, a conclusionnow
concurredwith by Howell (pers. comm.),who has seen only two Black-tailed
Gnatcatchers

in Mexico

with black in the auriculars.

Age Determination

Forty-onejuvenileswere in the collections
we studied,34 of which had sex
designationson the labels.In juvenalplumage,both males and femalesare
washed pale brown over the crown and nape, as previously described
(Oberholser1974, Pyle et al. 1987). Juvenilemalestend to have headsless
brownish than those of juvenile females, but this differenceis slight and
probablynot usefulfor sexing single individualsin the field. Juvenilemales
with at least one black feather behind the eye, presumablyrenewed first
basic feathers,were collectedas early as 14 June (MVZ 59736); such birds
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could be reliably sexed males. On the other hand, juvenileswithout black
behind the eye, sexed as males, were collectedas late as 28 July (MVZ
3250), indicatingthat juvenilefemalesprobablyshouldnot be sexedby the
lack of a black eye streakuntil at least mid-August.
We foundseveralcriteriathat, when combined,can be usedto age all male
and most female gnatcatchers.Because the first prebasic molt does not
include most of the flight feathers, differencesin color and abrasion result
between low-qualityjuvenalfeathers,grown in the nest, and higher-quality
adult feathers,replacedin the late summer.These differencesbecome more
pronouncedwith featherage, so that by spring,the juvenalflight feathersof
one-year-oldbirds are very faded and abraded in comparisonto those of
adults. If a first-yearbird has replaced some inner secondariesor rectrices
during its first prebasicmolt, the two generationsof featherswill contrast.
The most usefulage criterionappearsto be the color and conditionof the
outer six or more primary coverts(Figure2). In fall, juvenalprimary coverts
are narrow,pointed,and brownishblackwith a thin edge of gray or brown,
whereasthose of the adult plumage are broader,more truncate, and duskier

FIRST-YEAR

OLDER ADULT

alU
la

FALL

primary
coverts
rimaries
SPRING

APPARENT OLDER ADULT WITH
PRIMARY COVERTS PARTLY REPLACED
Figure 2. Primary-covertwear and color patterns by age in the California and Blacktailed gnatcatchers.
In fall, first-yearbirds have narrow covertswith thin gray edging,
which quickly wears off, leaving the coverts brown and abraded by spring. Adult
covertsare broader,with broadergray edgingin fall, wearingto thinner gray edging
by spring.
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centered with broader and fresher gray (male) or brownish-gray(female)
edging.The colorof the edgingtypicallymatchesthat of the back, as varying
by taxon and sex, and tendsto be thinneror lessdistinctin femalesthan in
males. By spring,the covertsof first-yearbirds have lost all tracesof edging
and are very brown and abraded,while those of adults are brownishblack
with thinner edging,resemblingjuvenalcovertsin fall. At both seasonsthese
retainedjuvenalprimary coverts(and on some birds the outer one to three
greatercoverts)contrastin wear with the replacedfirst basic greater coverts
(see Jenni and Winkler 1994 and Pyle 1997a,b for full treatmentsof these
contrastsand their use in age determinationin passerines).The primary
covertsof adult femalesmay lose the edgingin spring(duringincubation?)
and can be difficultto distinguishfrom the retainedjuvenalcovertsof firstyear birds. Otherwise,the conditionof the primary covertscan be used to
age most gnatcatchers.
Specimenexaminationconfirmedthe suggestionby Pyle et al. (1987) that
rectrix shape and condition are not as useful in determining the age of
gnatcatchers
as in other passerines,includingkinglets.(This tends to be true
of all passerineswith long, graduatedtails and roundedrectrices.)Nevertheless, the juvenal rectrices of first-year gnatcatchersin spring tend to be
brownerand more abradedat the tip than thoseof adults,sufficienfiy
so that
in comparisonwith a series of specimensthe age classof most birds was
evident, in agreementwith that specifiedby their primary coverts. Since
many individuals replace at least the central pair of rectrices and most
replace at least one inner secondaryduring their first prebasicmolt, the
contrastbetween fresher adult feathersand more abradedjuvenal feathersis
usefulin age determination.Note that these contrastsindicatefirst-yearbirds
only from September through January, as the variability in the extent of
prealternatemolt means that both age classesmay show them in alternate
plumage. Because a few individualsreplace all rectrices during the first
prebasicmolt, a uniformly fresh tail does not specify an adult, though a
comparativelyworn tail does specify a first-year bird. First-year birds that
replacethe entire tail invariablyreplace at least the three tertials and so can
be aged by contrastsamong the inner secondaries.
At least 29 adult gnatcatchers,
past their secondprebasicmolt, had what
appeared to be two generationsof primary coverts. Contrastinglynewer
coverts included the second, third, and/or fourth feathers from the outside
(Figure 2), and these patterns were either symmetricalin both wings or
differedby one feather.Replacementpatternsdid not correspondwith that of
the primaries,these being uniformlyworn in all cases.These birds, collected
between 12 October and 30 May, representedboth sexesand all subspecies
examined.ExamplesincludeSDNHM 13790 (P.c. margaritae, collected22
October),LACM 12775 (P.c. californica, 29 November),CAS 41770 (P.m.
lucida, 3 February),and MVZ 3726 (P.c. californica,13 April).
The contrast between new and old coverts was easier to detect in fresh fall

specimensthan in worn springones and in malesthan in females,so we may
have missed some birds, particularly spring females, with this pattern.
Accountingfor this, we estimatethat 5-10% of adult-plumaged
birds had
partly replacedprimary coverts.The older covertsdo not seem as brown or
wom as juvenalcovertsare in spring,so it appearsthat this contrastdoesnot
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result from an incompletesecondprebasicmolt, as in woodpeckers(Pyle
and Howell 1995). The most logicalexplanationis that the replacementof
newerfeathersduringthe adultprebasicmolt had been suspended,
resulting
in the slightcontrastwith the feathersreplacedearlier.A similarpattern was
noted in a small proportionof adult House Finches(Carpodacusmexicanus)
by Michenerand Michener(1940). More studyis neededof this interesting
replacement pattern.
As mentionedabove, some basic-plumaged
male Black-tailedand California gnatcatchershave black or blackishin the crown besidesthe small eye
streak (Figure1C). Using the conditionof flight feathers(especiallyprimary
coverts)to assignage classes,we found that black in the crown occursin
some (but not all) adultmalesbut not in first-yearmales(n: 47), confirming
Swarth's(1902) conjecturethat black in the crown might be found in "old"
males only.
In the California Gnatcatcher, blackish in the crown (additional to the
streak behind the eye) occurred in 64 of 89 (72%) males in adult basic
plumagecollectedfrom SeptemberthroughJanuary. The amount of black
in the crown ranged from one feather (1%) to 70%; the mean was 14% of
all 89 specimensand 20% of birds that had blackish.Fewer male Blacktailed Gnatcatchersin adult basic plumage had blackish in the crown
additional to the eye streak (16 of 41; 39%), and the amount of blackish
averaged less (4% of all 41 and 11% of those that had blackish).These
proportionsof black in the crown appear to be similaramongsubspecies
of
both species,with a consistentdifferencebetweenthe two species.
In basic-plumaged
males with black crowns,the black tends to be flatter
and duller than the glossyblack of the alternate plumage. Thus, basicplumagedmales of the Califomiaand Black-tailedgnatcatcherswith blackish in the crowns(Figure1C) are past their secondprebasicmolt and can be

aged as adults,whereasthosewithoutblackin the crown,howeverlargethe
black streakabovethe eye, shouldbe aged only by the flight feathers.Birds
in late January and Februaryneed to be checkedfor molt in the crown, as
some first-yearbirds are growingblack alternatecrown feathersat this time.
Males in first altemateplumageappear to have dullercrownsthan adults,
on average,sometimeswith a few grayishfeathersin an otherwisefully black
crown,but this differenceis slightand not usefulon its own for determining
the age of single individuals.
The age classes of birds are best determined with a synthesis of all
characters.Shape, pattern, and wear of the primary coverts(Figure2) and
outer greater coverts, combinedwith crown color (Figure 1; especiallyin
californica) and color, wear, and contrastsof the rectrices,should reveal the

age of almostall male and most female gnatcatchers.
Charactersof a few
birds may be contradictory,e.g., LACM 22888, a male collectedon 7
December, which had 20% black (stain?)in the crown but flight feathers
resemblingthose of first-yearbirds. It is also possiblethat some very old
femalesmight obtain male characteristics,
e.g., black in the crown, as occurs
rarely in other passerines.Birds showingcontradictoryfeaturesshouldnot
be aged or sexedby plumage.Pyle (1997b) summarizedage determination
of gnatcatchersand other passerinesby these criteria.
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Molt, Age, and Sex in the Blue-grayGnatcatcher
Cursory examination of 390 specimensof the Blue-grayGnatcatcher(P.
caerulea) indicatesthat this species'molts resemblethose of the California
and Black-tailed gnatcatchers.A higher proportion (63%) of alternateplumaged Blue-gray Gnatcatchershad replaced inner secondariesduring
the prealternatemolt. Most basic-plumaged
males do not have black on the
foreheadand are indistinguishable
from femalesby head plumage;however,
females are browner on the back than males, especiallyin western populations (P. c. obscura), and this is probably more useful for sexing than is

generallyrecognized(Pyle et al. 1987, Ellison 1992). Otherwise, molt
patterns(includingpartial replacementof primary covertsin some birds)and
criteria for age and sex determinationsappear to be similar to those of
California

and Black-tailed

Gnatcatchers.

SUMMARY

Juvenile California and Black-tailedGnatcatchersare easily distinguished
from adult birds by their loose-texturedplumage. The sexes of juveniles
resemble each other closely, both having a pale brown wash to the
upperparts,though males may averageslightlygrayer on the head and nape
than

females.

During the first prebasicmolt (August-September)
the birds replaceall of
their contour feathers, up to five inner secondaries,and no to all rectrices,
but none of their primaries or primary coverts. In the basic plumage, the
femalesare readilydistinguished
by their brownerbacks,flanks,and undertail
coverts,the differencefrom males varying by taxon, reachingits greatestin
the darkestsubspecies,P.c. californica. In first basicplumageall males have
a small black streak above the eye but none have black on the rest of the
crown.

During the prealternatemolt (January-March)the birds replaceall of their
contour feathers(except possiblythe belly in some individuals)but none of
their primaries or primary coverts. Some birds replace up to three inner
secondarieson each wing and, very rarely, the central one or two pairs of
rectrices. The alternate plumage may be slightly grayer than the basic
plumage,but it wearsand fadesrapidlysincethe birdsbegin nestingas soon
as they acquire it. A few one-year-oldmales may have one or more gray
feathersin the otherwiseblack crown but most attain fully black crowns.
During the adult prebasic molt (late July-September)the birds replace
their entire plumage. A few individuals may retain up to three primary
covertsfor an unknownperiod. Again, all males have a small black streak
above the eye, and some (more in the California Gnatcatcher,fewer in the
Black-tailed)have varying numbersof dull black featherson the rest of the
crown.

The contour feathers of the first basic and first alternate plumages are
similar to those of the adult basic and adult alternate plumages. But the
retention of more worn and faded juvenal flight feathers, especially the
primary coverts,allows almost all one-year-oldbirds to be distinguished
until
their second prebasicmolt. First-yearbirds have browner primary coverts
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with narrow pale edges that wear away quickly;adults have duskiercoverts
with broaderedgesthat persistin many malesand some femalesthroughthe
spring.
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