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SYSTEMATICS AND EVOLUTION IN THE TITYRINAE 
(PASSERIFORMES: TYRANNOIDEA)
Brian R. Barber1,3 and Nathan H. Rice2
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AbѠtract.—We tested the monophyly and determined the phylogenetic relation-
ships of the seven genera (Laniisoma, Laniocera, Iodopleura, Pachyramphus, Schiff ornis, 
Tityra, and Xenopsaris) and 27 of the 31 recognized species of the subfamily Tityrinae 
using complete gene sequence data from the mitochondrial gene NADH dehydroge-
nase subunit 2. Monophyly of all seven genera was recovered using both weighted 
parsimony and Bayesian methods. Intergeneric relationships were nearly identical 
between the two methods and are largely in concordance with previous studies. 
Both analyses recovered two basal clades within the Tityrinae: one clade contained 
Schiff ornis, Laniocera, and Laniisoma; the other clade consisted of Iodopleura, Tityra, 
Xenopsaris, and Pachyramphus. All genera in the Tityrinae that contained multiple 
species were monophyletic and are concordant with current taxonomy. We pres-
ent the fi rst phylogeny for Pachyramphus and suggest that Platypsaris is not valid. 
Character mapping of morphological, nest-construction, and breeding-system data 
on our phylogeny suggest conservative evolution of most characters. We recom-
mend elevating the Tityrinae to family level. Received 12 March 2005, accepted 19 
November 2006.

Key words: mitochondrial DNA, molecular systematics, NADH dehydrogenase 
subunit 2, Schiff ornis assemblage, Tityrinae, Tyrannoidea.

Sistemática y Evolución de los Tityrinae (Passeriformes: Tyrannoidea)

ReѠumen.—Pusimos a prueba la monofi lia y establecimos las relaciones fi logenéticas 
de los siete géneros (Laniisoma, Laniocera, Iodopleura, Pachyramphus, Schiff ornis, Tityra 
y Xenopsaris) y de 27 de las 31 especies reconocidas de la subfamilia Tityrinae, 
utilizando secuencias completas del gen mitocondrial de la subunidad 2 de la NADH 
deshidrogenasa. La monofi lia de los siete géneros se recobró utilizando métodos 
de parsimonia con pesaje y de inferencia Bayesiana. Las relaciones intergenéricas 
observadas fueron casi idénticas entre los métodos y concuerdan en gran medida 
con estudios previos. Ambos análisis recobraron dos clados basales dentro de los 
Tityrinae: uno de ellos incluye a Schiff ornis, Laniocera y Laniisoma, y el otro a Iodopleura, 
Tityra, Xenopsaris y Pachyramphus. Todos los géneros de Tityrinae para los que se 
incluyeron múltiples especies resultaron ser monofi léticos y concordantes con la 
taxonomía actual. Presentamos la primera fi logenia para Pachyramphus y sugerimos 
que Platypsaris no es un género válido. El mapeo de caracteres morfólogicos, de 
construcción de nidos y de sistemas reproductivos sobre nuestra fi logenia, sugiere 
que la mayoría de los rasgos evolucionan conservadoramente. Recomendamos que el 
taxón Tityrinae sea reconocido con el rango de familia.
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The avian subfamily Tityrinae (sensu Prum 
et al. 2000) consists of ∼31 species (American 
Ornithologists’ Union [AOU] 1998, Remsen et 
al. 2007) of New World suboscine passerines 
placed in seven genera (Laniisoma, Laniocera, 
Iodopleura, Pachyramphus, Schiff ornis, Tityra, 
and Xenopsaris). The members of this group 
display impressive variation in nest architec-
ture, plumage, and breeding systems (Prum 
and Lanyon 1989). The phylogenetic affi  nities 
of these genera are not completely understood, 
nor is the placement of this subfamily in rela-
tion to other tyrannoids. Recent studies have 
classifi ed some genera as incertae sedis (Peters 
1979, AOU 1998, Ericson et al. 2003, Remsen 
et al. 2007), or place them in various subfami-
lies of Tyrannidae (Sibley and Ahlquist 1990). 
Prum et al. (2000) suggested that these seven 
genera form a clade and should be recognized 
as the subfamily Tityrinae (we follow this 
nomenclature herein). 

Recent phylogenetic work.—Ornithologists 
have long recognized Tyrannidae, Cotingidae, 
and Pipridae as separate but related lineages; 
historically, these families have been difficult 
to define (McKitrick 1985, Prum and Lanyon 
1989). Recent work has confirmed monophy-
letic tyrannid, cotingid, and piprid radiations 
(Prum et al. 2000, Johansson et al. 2002) and 
clarified the position of some previously 
enigmatic genera. Unexpected, however, was 
the discovery of a previously unrecognized 
clade—the Schiffornis assemblage—that 
included genera previously assigned to each 
of these three families (Prum and Lanyon 
1989). Evidence supporting the Schiffornis 
assemblage has accumulated (e.g., Prum et 
al. 2000), but several questions have remained 
unresolved—in particular, uncertainty over 
the relationship of Tityra to the Schiffornis 
assemblage, of the Schiffornis assemblage 
to other tyrannoids, and over relationships 
within the seven genera. 

We used mitochondrial sequence data from 
27 of the ∼31 (AOU 1998, Remsen et al. 2007) 
species in the seven genera of the Tityrinae 
(sensu Prum et al. 2000) to address the follow-
ing: (1) monophyly of the Tityrinae and each 
genus, (2) intergeneric relationships, (3) evolu-
tion of morphological characters and natural-
history traits on the basis of our phylogeny, 
and (4) taxonomic changes suggested by our 
data.

Methќds

DNA sequencing and amplifi cation.—We 
obtained genomic DNA from muscle tissue 
using QIAamp extraction kits following the 
manufacturer’s protocols (Qiagen, Valencia, 
California). We generated mitochondrial 
sequence data from the NADH dehydrogenase 
subunit 2 (ND2) gene for at least one representa-
tive species from each of the seven genera in the 
Tityrinae, representatives of Pipridae (mana-
kins), Cotingidae (cotingas), and Tyrannidae 
(fl ycatchers) (Table 1). These data were aug-
mented with sequences from GenBank for a 
total of 63 taxa sampled. We lacked data for 
Pachyramphus niger, Laniisoma buckleyi, Laniocera 
rufescens, and Iodopleura pipra. We amplifi ed the 
ND2 gene (1,041 base pairs [bp]) by polymerase 
chain reactions (PCR) using the primers L5215 
(5’-TATCGGGCCCATACCCCGAAAAT-3’) 
(HackeĴ  1996) and H1064 (5’-CTTTGAAGG-
CCTTCGGTTTA-3’) (Drovetski et al. 2004). 
Thermal cycling was done under the following 
profi le: an initial 94°C hotstart for 150 s, and 
35 cycles with 94°C denaturing for 30 s, 55°C 
annealing for 30 s, extension at 72°C for 70 s, 
and terminal extension at 72°C for 10 min. We 
purifi ed PCR products using QIAquick PCR 
purifi cation kits following the manufacturer’s 
protocols (Qiagen). We amplifi ed PCR prod-
ucts for sequencing using the above prim-
ers and an additional internal primer L347 
(5’-CCATTCCACTTCTGATTCCC-3’) (Dro vet ski 
et al. 2004). Sequencing was done on an ABI-
3700 automated sequencer (Applied Biosystems, 
Foster City, California), following the manu-
facturer’s protocols. Sequences were aligned 
and edited with SEQUENCHER, version 3.1.1 
(Gene Codes, Ann Arbor, Michigan). Aligned 
sequences were checked for internal stop codons 
and indels (insertions or deletions) to ensure 
against nuclear pseudogenes. 

Phylogenetic methods.—Parsimony analyses 
were conducted in PAUP*, version 4.0b10 
(Swoff ord 2002). Grallaria squamigeria was 
selected as the outgroup taxon on the basis of 
Chesser (2004) and Barker et al. (2004). We used 
two weighting schemes for third-position tran-
sitions versus transversions. First, we obtained 
the average ratio of third-position transitions:
transversions (TI:TV) in pairwise comparisons 
of sequences. Second, we used one of two 
parsimonious trees obtained from an equally 
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weighted analysis (not shown) and used the 
maximum-likelihood (ML) option in tree scores 
in PAUP* (Swoff ord 2002) to obtain an estimate 
of third-position TI:TV bias over this tree. These 
two weighting schemes were implemented in 
parsimony analyses using heuristic tree searches 
with 20 addition–sequence replicates and tree 
bisection-reconnection (TBR) branch-swapping. 
Nodal support for each weighting scheme was 
determined using nonparametric bootstraps 
with 500 pseudoreplicates (Felsenstein 1985), 
with heuristic searches, 10 random-addition 
sequences replicates, and TBR branch-swapping. 

A Bayesian analysis was done in MRBAYES, 
version 3.0b4 (Huelsenbeck and Ronquist 
2001). Optimal model parameters, as chosen 
by Akaike’s Information Criterion (AIC) imple-
mented in MODELTEST, version 3.06 (Posada 
and Crandall 1998), were used in conjunction 
with uniform priors. Four Markov chains were 
run for 5 × 106 generations with every 100 gen-
erations sampled for later analysis. Initial runs 
using the same priors and model parameters 
suggested that the burn-in (i.e., those genera-
tions obtained before log-likelihood values sta-
bilized) was approximately 7 × 104. However, 
to ensure that subsequent analyses included 
only stabilized data, we set the burn-in at 1 × 
106 generations. A 50% majority consensus tree 
was obtained from the remaining data, as were 
the average parameter values for the model. 
Posterior probabilities (proportion of sampled 
trees in which a given node appears) of nodes 
and tree parameters were estimated from the 
remaining trees. 

Results

Molecular results.—The aligned data set con-
sisted of 1,041 bp for 63 individuals. All new 
sequences were deposited in GenBank (acces-
sion numbers DQ363934–363987). No indels 
or internal stop codons were observed. The 
empirical base composition was [A] = 0.30464, 
[C] = 0.32640, [G] = 0.09676, and [T] = 0.27220. Of 
the 1,041 characters, 389 were constant, 78 were 
variable but uninformative, and 574 were poten-
tially informative. By codon position, these were 
(1) fi rst position = 153 constant, 38 variable but 
uninformative, and 156 potentially informative; 
(2) second position = 233 constant, 34 variable 
(uninformative), and 80 potentially informative; 
and (3) third postition = 3 constant, 6 variable 

(uninformative), and 338 potentially informative. 
The ML estimate of third-position TI:TV ratio 
over a parsimony tree (not shown) obtained by 
a heuristic search on equally weighted data was 
10.0:1.0. The empirical TI:TV ratio of 2.85:1.0 was 
obtained by taking the average ratio in pairwise 
comparisons of third positions.

Phylogenetic results.—Two equally maximum-
parsimony (MP) trees (Fig. 1; one MP tree 
shown) resulted from the analysis with third-
position transversions weighted 10× more than 
transitions (TI:TV = 10.0/1). The two trees dif-
fered only in the placement of Pachyramphus c. 
castaneus). Likewise, the TI:TV = 2.85/1 analysis 
resulted in two equally MP trees (Fig. 2), with 
the only diff erence between the two being the 
placement of P. c. castaneus. Pachyramphus c. 
castaneus was either sister to P. c. saturatus or 
sister to a clade containing P. cinnamomeus and 
P. c. saturatus. Other than internally alternating 
positions of P. c. castaneus, the two weighted 
analyses were nearly identical, diff ering only 
in the placement of P. major and P. marginatus, 
discussed below. HereaĞ er, the two weighting 
schemes will be referred to as the 10.0 and 2.85 
analyses.

Both weighting schemes recovered a mono-
phyletic Tityrinae with moderate nodal sup-
port (70% and 79%, 10.0 [Fig. 1] and 2.85 [Fig. 
2] analyses, respectively). Two primary clades 
within the Tityrinae were recovered. The fi rst 
clade contained Laniocera, Laniisoma, and the 
three sampled species of Schiff ornis. This clade 
has strong bootstrap support (94% and 99%, 
10.0 and 2.85 analyses, respectively). The three 
sampled species of Schiff ornis are monophyletic. 
Laniocera hypopyrra was sister to the Schiff ornis 
species with weak nodal support, contrary to 
the Bayesian analysis (see below).

The remaining genera in the Tityrinae  (Pachy-
ramphus, Tityra, Xenopsaris, and Iodopleura) 
formed the other clade, with relatively weak 
(57% [10.0 analysis] and 69% [2.85 analysis]) 
bootstrap support. The two sampled species of 
Iodopleura are monophyletic (100% both weight-
ing schemes) and sister to the clade containing 
Xenopsaris, Tityra, and Pachyramphus. In both 
weighting schemes, Tityra is sister to the mono-
typic Xenopsaris and Pachyramphus. The three 
species of Tityra are monophyletic, with 95% 
or greater nodal support under both weighting 
schemes, with Tityra inquisitor sister to T. cayana 
and T. semifasciata in both. 
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Fig. 1. An MP tree with third-position transversion weighted 10× more than transversions 
(TL = 8,643.0, CI = 0.324, RI = 0.712, RC = 0.231, HI = 0.676). Thickened branches indicate bootstrap 
support of >96%. Values of 50–96% are shown above branches. Branches with no values received 
<50% support. Bootstrap support was determined using 500 pseudoreplicates.
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Fig. 2. An MP tree with third-position transversions weighted 2.85× more than transversions 
(TL = 3,387.60, CI = 0.328, RI = 0.697, RC = 0.229, HI = 0.672). Thickened branches indicate boot-
strap support of >96%. Values of 50–96% are shown above branches. Branches with no values 
had <50% support. Bootstrap support was determined using 500 replicates.
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A clade containing 16 of the 17 recognized 
species of Pachyramphus was recovered in both 
weighting schemes with moderate support 
(84%) in the 2.85 analysis and 100% nodal 
support in the 10.0 analysis (Figs. 1 and 2). 
More than half (14 of 25) of the nodes within 
Pachyramphus were recovered with >95% nodal 
support under both weighting schemes. All but 
one of the currently recognized species, for 
which we have more than one exemplar, were 
monophyletic in both analyses. Pachyramphus 
castaneus was paraphyletic with respect to P. 
cinnamomeus in one of the two MP trees under 
both weighting schemes (<50% support). 
Pachyramphus surinamus was sister to these taxa 
in both analyses, with 100% nodal support. 

In both analyses, this clade was sister to a 
clade containing P. major, P. marginatus, P. albogr-
iseus, and P. polychopterus. In the 10.0 analysis, P. 
major was sister to P. marginatus, with moderate 
support; however, in the 2.85 analysis, P. major 
was sister to a more inclusive clade containing 
P. marginatus, P. albogriseus, and P. polychopterus, 
again with only moderate bootstrap support. 
In both analyses, P. albogriseus was sister to P. 
polychopterus. 

The remaining Pachyramphus species formed 
a clade with low (56%; 10.0 analysis) to moder-
ate (78%; 2.85 analysis) bootstrap support, but 
identical topologies in both analyses. In one of 
the two primary clades within this group, P. ver-
sicolor was sister to four taxa (P. xanthogenys, P. 
viridis, P. rufus, and P. spodiurus). Pachyramphus 
xanthogenys was sister to P. viridis; these two 
taxa were sister to a monophyletic P. rufus and 
P. spodiurus. Internal nodal support was ≥91% 
for all nodes within this clade (Figs. 1 and 2). 
Sister to this group, with strong (≥90%) inter-
nal nodal support, were P. validus, P. minor, P. 
aglaiae, and P. homochrous. Pachyramphus aglaiae 
and P. homochrous were sister to P. minor. These 
three taxa were sister to P. validus.

Both weighting schemes placed the Tityrinae 
clade sister to a clade containing members of 
Cotingidae, Pipridae, and two putative piprids, 
Tyranneutes and Neopelma. However, nodal sup-
port for this relationship was weak (<50% for 
both weighting schemes). Snowornis subalaris, 
which was only recently removed from the 
genus Lipaugus (Prum 2001), was sister to a clade 
containing Haematoderus militaris and the three 
species of Lipaugus. The problematic Piprites 
chloris was sister to all other ingroup taxa.

The Bayesian analysis searched the Markov 
chains under a general time-reversal (GTR) 
model (Swoff ord et al. 1996) with the propor-
tion of invariable sites (I) and gamma-shape 
parameter (G) allowed to vary as determined 
by AIC in MODELTEST (Posada and Crandall 
1998). A total of 40,000 (4 × 106 generations) trees 
was analyzed aĞ er the burn-in was removed. 

The Bayesian topology (Fig. 3) resulted in 
a monophyletic Tityrinae with a 1.00 poste-
rior probability (PP). The relationships within 
the Tityrinae were nearly identical to the two 
weighted parsimony analyses, with only a few 
diff erences. First, Laniisoma elegans and Laniocera 
hypopyrra were sister taxa with a low posterior 
probability (PP = 0.80). Second, a polytomy of 
the genera Xenopsaris, Tityra, and Pachyramphus 
was recovered. 

Unlike the two parsimony analyses, the 
Bayesian analysis placed Tityrinae sister to 
Tyrannids and  Piprites chloris. However, the pos-
terior probability for placing Tityrinae within 
the Tyrannids was weak (PP = 0.81), which was 
consistent with the parsimony analyses. 

Discussiќn 

Monophyly and intergeneric relationships of 
Tityrinae.—We have shown for the fi rst time that 
phylogenetic analyses including all seven gen-
era of the putative Tityrinae (sensu Prum et al. 
2000) recovered monophyly of the group. This 
clade was robust to model and methodology 
choices. Two syringeal characters (constriction 
of the tracheobronchial junction and insertion 
of an intrinsic muscle on the A1 and B1 ele-
ments of the syrnix; Prum and Lanyon 1989) 
provide additional support for the monophyly 
of the Tityrinae. Before Prum and Lanyon’s 
(1989) work, these genera were placed in three 
separate families. As observed by Prum et al. 
(2000), Tityra is within the Tityrinae; however, 
our data suggest that this genus is not closely 
allied with Schiff ornis, as Prum et al. (2000) sug-
gested. Placing Tityra within this clade suggests 
that the two syringeal characters were lost in 
this genus (Fig. 4)

Intergeneric relationships within the 
Tityrinae were consistent between the two ana-
lytical methods and with Chesser’s (2004) topol-
ogy. Our parsimony analyses and the results of 
Prum and Lanyon (1989) placed Xenopsaris sister 
to Pachyramphus. This relationship is supported 
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Fig. 3. A 50% Bayesian consensus tree obtained from the remaining 40,000 trees retained after 
burn-in data were removed. Averaged model parameters of post-burn-in data points were (mean ± 
SD): –lnL = 18,144.026 ± 8.76, TL = 8.7214 ± 0.448, r[G-T] = 1.0 ± 0.0, r[C-T] = 5.5732 ± 1.234, 
r[C-G] = 0.6652 ± 0.201, r[A-T] = 0.6329 ± 0.159, r[A-G] = 15.1823 ± 3.193, r[A-C] = 0.2607 ± 
0.065, p[A] = 0.3454 ± 0.11, p[C] = 0.3545 ± 0.009, p[G] = 0.0514 ± 0.003, p[T] = 0.2486 ± 0.007, α = 
0.8486 ± 0.057, pinvar = 0.3198 ± 0.017. Posterior probabilities were calculated from the 40,000 
trees remaining after burn-in trees were removed. Thickened branches indicate posterior prob-
abilities of >0.96. Values between 0.50–0.96 are shown above branches. Branches with no values 
had <0.50 posterior probabilities. Labeled bars refer to clades discussed in text.
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by one morphological synapomorphy (inser-
tion of the tracheolateralis muscle on the ven-
tral end of the A1 element of the syrinx; Prum 
and Lanyon 1989). The low bootstrap value 
in our parsimony analyses and the polytomy 
observed in the Bayesian analysis suggest liĴ le 
confi dence in the relationships of Xenopsaris, 
Pachyramphus, and Tityra. Morphology does 
not provide a resolution of this polytomy. For 
example, if Tityra were sister to Pachyramphus, it 
would require either the secondary loss of this 
character in Tityra or two independent origins 
in Pachyramphus and Xenopsaris (Fig. 4). Thus, 
placing Xenopsaris sister to Pachyramphus is 
the most parsimonious reconstruction of this 
character, requiring only one origin and one 
loss. By contrast, Tityra and Pachyramphus both 
possess truncated ninth primaries. Prum and 
Lanyon (1989) suggested that this character is 
not homologous, because the two conditions 
diff er slightly in the extent of the truncation and 
narrowing of the feather. Our results suggest 
that this condition is likely homologous, having 
arisen in a Tityra–Pachyramphus ancestor or a 
Tityra–Pachyramphus–Xenopsaris  ancestor, then 
secondarily lost in Xenopsaris (Fig. 4). However, 
placing Tityra sister to Pachyramphus on the 

basis of this character confl icts with the syrin-
geal character described above. Additional data 
will be needed to resolve this node and deter-
mine the evolution of these characters.

Schiff ornis, Laniocera, and Laniisoma are 
monophyletic in both analyses. The position 
of Laniocera hypopyrra was unstable between 
the two methods. The relatively long branches 
of Laniocera and Laniisoma (e.g., Fig 3) may 
have caused Laniocera to group with Schiff ornis 
in both of the parsimony analyses. Prum and 
Lanyon (1989) recovered a clade contain-
ing these three taxa, with Schiff ornis sister to 
Laniisoma and Laniocera.

Monophyly of the 16 species of Pachyramphus 
was observed under both parsimony and 
Bayesian methods. Within Pachyramphus, we 
recognize four groups (Fig. 3) that all received 
strong bootstrap values and posterior probabili-
ties. Clade A consists of four species of sexually 
dimorphic species: P. major, P. marginatus, P. 
polychopterus, and P. albogriseus. Males in this 
clade possess black crowns, white-tipped wing 
coverts and rectrices (rusty color in females), 
and, in P. major and P. polychopterus, white 
 scapulars. In clade B, P. castaneus and P. cin-
namomeus are sexually monochromatic, with 

Fig. 4. Simplified cladogram of the generic-level relationships and characters within Tityridae. 
Characters: 1 = constriction of the tracheobronchial junction, 2 = insertion of the intrinstic muscle 
on the A1 and B1 elements of the syrinx, 3 = insertion of the tracheolateralis muscle on the ventral 
end of the A1 element of the syrinx, 4 = truncated ninth primary. Hypothesized nest of Tityridae is a 
cup nest. “Globular” refers to the globular-shaped nest of the members of the genus Pachyramphus,  
and “cup-cavity” refers to the cup placed inside a cavity nest by the three species of Tityra. The 
nest of Laniisoma spp. is unknown but hypothesized to be a cup. The ancestral breeding system of 
the group is unknown, as is the system of Xenopsaris and Tityra. A solid rectangle represents the 
origin of a character. An empty rectangle indicates loss or change from a previous character state. 
Characters 1–4 are from Prum and Lanyon (1989).
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males mostly cinnamon and rufous in color; and 
P. surinamus is sexually dichromatic, with males 
a glossy-black above and white below. Clade C 
is composed of P. minor, P. aglaiae, P. homochrous, 
and P. validus, which are robust, sexually dimor-
phic, uniformly colored becards with larger 
bills than other species. Three (P. viridis, P. xan-
thogenys, and P. versicolor) of the fi ve species in 
Clade D can be characterized by the presence 
of yellow plumage either in the cheek or upper 
chest and olive-colored backs (black in P. ver-
sicolor) in males. By contrast, male P. spodurius 
and P. rufus have black crowns, with P. spodurius 
nearly uniform black above and grayish below, 
whereas P. rufus is grayer above. The females of 
both species tend to be a uniform rufous. Males 
of P. versicolor are unique among becards in 
having gray barring on the cheeks continuing 
down to the undertail coverts. Biogeography, 
vocalizations, and morphological character evo-
lution in Pachyramphus spp. will be discussed 
in greater detail in another publication (B. R. 
Barber unpubl. data).

Higher-level Tyrannoid relationships.—The 
place ment of Snowornis subalaris outside of a 
clade containing Lipaugus fuscocinerus, L. uniru-
fus, L. vociferous, and Haematoderus militaris in 
our analysis supports the recommendation of 
Prum (2001).

The genera Tyranneutes and Neopelma were 
found to be sister taxa, supporting the results 
of Lanyon (1985) and Prum (1990). Our results 
and those of Lanyon (1985) and Prum (1990) 
contained diff erent representatives of these 
genera (Lanyon [1985] included T. stolzmanni 
and N. sulphureiventer; Prum [1990] N. aurifrons), 
providing strong evidence of the close relation-
ship of the two genera and the inclusion of all 
the species that constitute them. This clade was 
sister to a manakin clade in our study, a rela-
tionship fi rst identifi ed by Lanyon (1985) and 
supported by Chesser (2004). Thus, the genera 
Tryanneutes and Neopelma should be recognized 
as members of the Pipridae.

Piprites chloris exhibits one of the longest 
branches in this data set (e.g., Fig. 2), which 
possibly explains its instability between the two 
analytical methods. This taxon has a problem-
atic taxonomic history, and additional data will 
be required to fi rmly establish its phylogenetic 
affi  nities within Tyrannoidea.

Evolution of natural-history traits.—The genera 
in the Tityrinae have an impressive diversity 

of nest architecture, plumage, and breeding 
systems (Prum and Lanyon 1989). The nests 
of most species in the Tityrinae are a varia-
tion of the cup-like paĴ ern observed in most 
other Tyrannoids. Enigmatic for the group are 
the nests of Tityra spp., which are loosely con-
structed cup-like nests that are placed in tree 
cavities (Skutch 1969), and the globular nest 
of Pachyramphus spp. with side and boĴ om 
entrances, which are oĞ en placed near beehives 
(Skutch 1967, 1969). Nests of Laniocera spp. and 
Schiff ornis spp. are bulky cup nests constructed 
of leaves (Skutch 1969, Londoño and Cadena 
2003). The nest of Laniisoma spp. remains 
undescribed, but it is likely an open-cup nest. 
Iodopleura spp. also make a cup nest, but it is 
very tidy and made primarily from cobwebs 
and fungus, oĞ en described as resembling a 
hummingbird nest (Smith 1971, DiGiacomo and 
Leiberman 2000). Xenopsaris spp. also make a 
compact cup-like nest, but it is constructed from 
fi ne dry grasses and fi bers and may include spi-
der webs (Skutch 1969). Given that most other 
Tyrannoids and at least three of the Tityrinae 
genera make some variation of cup-like nest, 
we reconstructed the ancestral nest condition of 
Tityrinae to be a cup-like nest (Fig. 4). Thus, the 
globular nest of Pachyramphus spp. and the cup-
in-a-cavity nest of Tityra spp. evolved from a 
cup nest. This is perhaps an example of diverg-
ing nest construction, with the darkened cavity 
retained, as in the Furnariidae (Zyskowski and 
Prum 1999). If, in fact, Xenopsaris is sister to 
Pachyramphus, the enclosed condition of Tityra 
and Pachyramphus evolved independently, or 
it evolved in a Tityra–Pachyramphus–Xenopsaris 
ancestor with the ancestral cup nest regained by 
Xenopsaris. However, a Tityra and Pachyramphus 
relationship would be the MP evolution of an 
enclosed condition, requiring only one appear-
ance of this character and no secondary loss of 
the cup-like condition.

Biparental care (and apparent monogamy) 
with both sexes constructing the nest is known 
for species in Pachyramphus and Iodopleura 
(Snow 1982). In Iodopleura, nonbreeding young 
from previous clutches have been observed 
helping at a nest, a behavior nearly unique to 
the Cotingidae (Querula purpurata; Snow 1982). 
By contrast, Schiff ornis is polygynous, leaving 
nest construction and nestling care and rearing 
to females (Skutch 1969). The recently described 
breeding behavior of Laniocera suggests that just 
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one parent (probably the female) spends time at 
the nest (Londoño and Cadena 2003). There 
is anecdotal evidence that males of Laniocera 
spp. (Hilty and Brown 1986) and Laniisoma 
spp. (Snow 1982) sing from dispersed–solitary 
perches, which suggests a polygynous breeding 
system. The breeding system of Xenopsaris is not 
known but is likely monogamous on the basis of 
our phylogeny (Fig. 4).

Conclusions and Taxonomic 
Recommendations

Using parsimony and Bayesian methods, we 
recovered a monophyletic Tityrinae that is dis-
tinct from both the Tyrannidae and a clade con-
taining members of the Pipridae and Cotingidae. 
In addition to our data, the monophyly of this 
group is supported by two syringeal charac-
ters (Prum and Lanyon 1989). Furthermore, 
Tityridae exhibit unique morphological charac-
ters, behavior, and nest construction. These data 
warrant elevation of the subfamily Tityrinae to 
family level, thus becoming Tityridae. Two 
subfamilies within the Tityridae should be 
recognized: (1) Laniisominae (type genus 
Laniisoma; Swainson 1831), including Schiff ornis, 
Laniocera, and Laniisoma; and (2) Tityrinae (type 
genus Tityra; Vieillot 1816), comprising Tityra, 
Pachyramphus, Iodopleura, and Xenopsaris. These 
clades were also recovered by Chesser (2004) 
using independent loci.

Some authors (e.g., Ridgely and Greenfi eld 
2001) have suggested that Pachyramphus 
homochrous, P. minor, P. aglaiae, and P. validus 
(our clade C; Fig. 3) are best placed in the genus 
Platypsaris (Sclater 1857); recognizing this genus 
would make Pachyramphus paraphyletic; thus, 
Platypsaris is not valid.

The results presented here provide the fi rst 
molecular assessment that includes all seven 
genera of this group and the most complete 
phylogenetic hypothesis for Pachyramphus 
to date. Relationships were nearly identical 
between parsimony and Bayesian approaches 
and to the topology of Prum and Lanyon (1989). 
Mapping of morphological, nest-construction, 
and breeding-system data provided insight 
into evolution in this group. The trichotomy 
of Xenopsaris, Pachyramphus, and Tityra caused 
uncertainy in the evolution of nest construction, 
truncation of the ninth primary, and insertion of 
a unique syringeal muscle. Additional data will 

be required to resolve this trichotomy and pro-
vide insight into the polarity of the evolution of 
nest construction (e.g., cup → cup-in-a-cavity → 
globular) and the evolution of other characters 
in this group. We lack sequence data for P. niger. 
This species is a robust, uniformly colored becard 
that is phenotypically similar to species in the 
former genus Platypsaris (clade C). In addition to 
having similar plumages, vocalizations of P. niger 
are similar to those of P. aglaiae (B. R. Barber and 
N. H. Rice unpubl. data). We posit that P. niger is 
closely related to P. aglaiae. The phylogeny pre-
sented here provides a preliminary framework 
for further study of the biogeography, plumage, 
and vocal evolution of this group.
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