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Cranial osteology of the genus Sclerurus (Passeriformes: Furnariidae)
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Abstract: The Furnariidae encompasses 293 species and has been recognized as an example of continental 
adaptive radiation. They inhabit biomes from deserts to humid forests at all strata and show morphological 
heterogeneity unparalleled among birds at any taxonomic level. Sclerurus is a uniform genus of cryptic, mainly 
dark brown furnariids, with short black tails which are found solitary on or near the ground inside humid forest. 
The aim of the present study was to describe and to compare the cranial osteology of all six Sclerurus species (S. 
scansor, S. mexicanus, S. guatemalensis, S. caudacutus, S. rufigularis, and S. albigularis) to identify osteological 
characters that are (1) unique to each species, (2) shared among species, and (3) that are exclusive to the genus 
when compared to other members of Furnariidae. For this, bone structures and measurements were done follow-
ing standard methodologies. The results showed that Sclerurus differs from other Furnariidae in the following 
characteristics: a narrowed caudal portion of the nostril with a more rounded shape allowing upper’s jaw greater 
mobility, used when foraging on soft substrates; the development of the post-orbital process may be related to 
digging behavior, as the presence of a short parsphenoid rostrum projection, a reduced cerebellar prominence, 
and the tapered caudal portion of the nostrils. Among the species, the interorbital width is larger in S. caudacutus 
and S. rufigularis, than in the remaining species. The development of the post-orbital process may be related to 
the behavior of digging nests in earthen banks; the narrowing of the caudal portion of the nostril allows for the 
greater mobility of the superior maxilla, which is used by Sclerurus when foraging in soft substrates on forest 
grounds. Rev. Biol. Trop. 64 (3): 1155-1170. Epub 2016 September 01.
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The avian family Furnariidae encompass-
es 293 species and has been recognized as 
an example of continental adaptive radiation 
(Fjeldså, Irestedt, & Ericson, 2005; Moyle et 
al., 2009; Derryberry et al., 2011). It is endemic 
to the Neotropical region and comprises 51 % 
of the Suboscines passerine species and 11 % of 
the Passeriformes species (Claramunt, 2010). 
They inhabit biomes from deserts to humid for-
ests at all strata (Chesser, Barker, & Brumfield, 
2007), and show morphological heterogeneity 
unparalleled among birds at any taxonomic 
level (Leisler, 1977; Vaurie, 1980; Remsen, 
2003; Fjeldså, et al., 2005; Irestedt, Fjeldså, 
& Ericson, 2006). The group includes many 

examples of species that exhibit superficial 
morphological similarities with other phylo-
genetically distant taxa, such as members of 
the families Turdidae, Cinclidae, Alaudidae, 
and Mimidae, and many Synallaxinae genera 
resemble Old World Sylviidae members or 
Certhiidae (Irestedt, et al., 2006). Furnariidae 
nests exhibit an extraordinary diversity in 
placement and structure, and the variation 
among the family’s nest types has been sug-
gested to be the largest within Aves (Zyskowski 
& Prum, 1999; Irestedt, et al., 2006).

Furnariidae have traditionally been divided 
into three major groups: Furnariini, the ground 
dwellers; Synallaxini, with long and distinct 
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tails; and Philydorini, the forest dwellers (Hell-
mayr, 1925; Vaurie, 1971, 1980; Sibley & 
Ahlquist, 1990). Feduccia (1973) observed 
cranial similarities between certain Dendro-
colaptidae and Philydorinae, suggesting that 
Dendrocolaptidae evolved from Philydorinae 
members. Several recent, DNA-based studies 
have supported the hypothesis of closer phylo-
genetic relationship between Dendrocolaptidae 
and Furnariidae that was proposed by Feduc-
cia (1973), but have rejected the hypothesis 
of an affinity with the Philydorinae, a group 
considered by Irestedt et al. (2006) to be 
artificial. Instead, it has been suggested that 
Sclerurus and Geositta form a basal mono-
phyletic group for both Dendrocolaptidae and 
Furnariidae and that both groups are mutually 
monophyletic (Irestedt, Johansson, Parsons, 
& Ericson, 2001; Irestedt, Fjeldså, Johansson, 
& Ericson, 2002; Chesser, 2004; Fjeldså, et 
al., 2005; Olson, Irestedt, Ericson, & Fjeldså, 
2005; Moyle, et al., 2009). Based on these 
molecular-based phylogenies studies, Moyle et 
al. (2009) suggested the subfamily Sclerurinae, 
firstly proposed by Sclater (1862), defended by 
Swainson (1827), and later raised by Irestedt et 
al. (2002; 2006), Irestedt, Fjeldsa and Ericson 
(2004) and Chesser (2004) to the family level 
(Scleruridae), composed of species belonging 
to the Sclerurus and Geositta genera (Irestedt, 
et al., 2001; Irestedt, et al., 2002; Chesser, 
2004; Fjeldså, et al., 2005; Olson, et al., 2005; 
Irestedt, et al., 2006; Moyle, et al., 2009), while 
Derryberry et al. (2011) maintains Sclerurinae 
as the most basal subfamily of the Furnariidae.

The genus Sclerurus has traditionally been 
positioned close to Automulus and Lochmias, 
among the Phylidorini, for being considered 
pseudoschizorhinous, having four notches on 
the sternum, and having poorly developed 
pectoral muscles, similar to basal tracheophone 
birds (Irestedt, et al., 2002). Although they 
forage like terrestrial Furnariidae, Sclerurus 
have a rigid tail that supports short flights to 
trees and trunks when alarmed (Skutch, 1969), 
as well as for arboreal roosting (Van Els & 
Whitney, 2011). The rigid tail is shared by 
Sclerurus, Dendrocolaptidae, and several taxa 

distributed among all Furnariidae clades, and it 
may represent a derived character for the fami-
ly, which has been modified or lost in a number 
of terminal taxa and has been well developed 
as a rising support in Dendrocolaptidae and 
Pygarrhycas (Irestedt, et al., 2002). The most 
recent common ancestor of Furnariidae had 
not any adaptations for tail-assisted climbing. 
Thus it is believed that in all Dendrocolaptidae, 
Sclerurus, Magarornis, Berlepshia and Xenops, 
rachis stiffness and elongated outer toes were 
independently acquired (Claramunt, Derry-
berry, Remsen Junior, & Brumfield, 2011).
Sclerurus consists of six species, S. scansor, S. 
mexicanus, S. guatemalensis, S. caudacutus, S. 
rufigularis, and S. albigularis. These species 
are strictly forest taxa, with a high sensitivity to 
environmental changes, and distributed among 
the major Neotropical forests (Central Ameri-
can forests, Amazonia, Andes, and Atlantic 
Forest) (Skutch, 1969; Vaurie, 1980; Ridgely 
& Tudor, 1994; D’Horta, Cuervo, Ribas, Brum-
field, & Miyaki, 2013). The aim of the present 
study was to describe and to compare the cra-
nial osteology of the six Sclerurus species to 
identify osteological characters that are unique 
to each species, that are shared among the spe-
cies, and that are exclusive to the genus when 
compared to other members of Furnariidae.

MATERIALS AND METHODS

The cranial anatomy was described for all 
species of the genus Sclerurus: S. mexicanus; 
S. rufigularis; S. albigularis; S. caudacutus; 
S. scansor; and S. guatemalensis. The osteol-
ogy of S. mexicanus was described to serve 
as a reference for comparisons with the other 
Sclerurus species studied. A ZEISS SV6 ste-
reomicroscope (10x ocular and objective lenses 
ranging from 0.8 to 5.0x) was used to aid in 
the general identification of the structures. 
A 300 mm Mitutoyo caliper was used to 
measure the various bone structures, and the 
measurements presented are the results of an 
average of three measurements of the same 
structure in each skull.
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All specimens examined were previously 
prepared (dried skull and jaws) and belong to 
the collection of the Emílio Goeldi Paraense 
Museum (Museu Paraense Emílio Goeldi – 
MPEG), Belém, Pará, Brazil, and to the collec-
tion of the National Museum of Natural History 
(USNM), Smithsonian Institution, Washington, 
DC, USA, namely: S. caudacutus [MPEG 1 
771 (1972)]; USNM 614 891; and USNM 562 
274), S. rufigularis [MPEG 1 706 (1973)]; 
USNM 492 236; USNM 620 154; USNM 492 
308; USNM 492 333; USNM 621 752; USNM 
621 995), S. guatemalensis (USNM 288 844; 
USNM 432 600), S. mexicanus [MPEG 3 053 
(1974)]; USNM 562 272; USNM 562 271; 
USNM 562 273; USNM 613 305; USNM 432 
620), S. albigularis (USNM 491 827; USNM 
344 231; USNM 491 826; USNM 491 828; 
USNM 614 121; USNM 491 825; USNM 491 
827), and S. scansor (USNM 561 299).

Because the species’ skulls varied consid-
erably in size and some bone structures varied 
significantly among species, we sought to com-
paratively determine the relative size of each 
structure by measuring the distance of the ori-
gin of the structure to the corresponding bone 
structure, and this orientation was followed for 
all species after homologies were determined. 
Following this principle, we sought to stan-
dardize terms, such as “deep” and “developed”, 
used in the anatomical description of osteologi-
cal structures that are difficult to measure, such 
as fossae or crests, in a comparative manner.

The nomenclature used in the present 
osteological descriptions followed the Nomi-
na Anatomica Avium (Baumel, King, Lucas, 
Breazile, & Evans, 1993). 

RESULTS

Ossa cranii: The frontal region (Os fron-
tale – F) (Fig. 1 and Fig. 2) of S. mexicanus 
occupies a large section of the cranial roof, 
approximately half of the total length of the 
skull. The interorbital width is approximately 
1/5 of the parietal region, a ratio also found in 
S. albigularis and S. scansor; whereas the ratio 
is 1/4 in S. guatemalensis and 1/3 in the other 

species. The frontal region articulates rostrally 
with the nasal region via the zona flexoria cra-
niofacialis (ZFC) (Fig. 1, Fig. 2, Fig. 3 and Fig. 
4) and exhibits a rostral protuberance in the 
frontal bone (PF) (Fig. 1B and Fig. 1C) in both 
S. caudacutus and S. rufigularis, and a median 
rostral concavity in the frontal bone (median 
rostral concavity – CRM) (Fig. 1A and Fig. 2) 
is present in all species except S. caudacutus 
and S. rufigularis. The frontal region is con-
tinuous caudally with the wide parietal region 
and laterocaudally with the short post-orbital 
process. Lacrimal bones (ossa lacrimalis) were 
not observed in these species or were fused 
rostrolaterally with the frontal bone region 
during development.

The wide parietal region (Os parietale – P) 
(Fig. 1, Fig. 2, Fig. 3 and Fig. 4) borders the 
squamosal region lateroventrally at the incon-
spicuous superior temporal crest (Crista tem-
poralis – CrTS) (Fig. 3); laterocaudally, the 
parietal region comes into contact with the 
occipital region via the transverse nuchal crest 
(Crista nuchalis transversa – CrNT) (Fig. 3). 
The ratio found between the interorbital width 
and the parietal region varies from five times in 
S. mexicanus, S. scansor, and S. albigularis to 
four times in S. guatemalensis and three times 
in the remaining species.

The squamosal region (Os squamosum 
– S) (Fig. 3 and Fig. 4) is bounded laterodor-
sally by the superior temporal crest (Crista 
temporalis – CrTS) (Fig. 3), which occupies 
a small part of the lateral portion of the skull, 
extending caudally to the post-orbital pro-
cess; ventrocaudally, the squamosal region is 
bounded by the reduced suprameatic process 
(Processus suprameaticus – PrS) (Fig. 3 and 
Fig. 4) and by the external auditory meatus 
(Meatus acusticus externus – MAE) (Fig. 3 and 
Fig. 4). All Sclerurus species have a depression 
at the extremities of the lateral edges of the 
skull (cranial roof lateral depression – DrL) 
(Fig. 1 and Fig. 2). The temporal fossa (Fossa 
temporalis – FT) (Fig. 3 and Fig. 4) is shallow 
in all its extensions and is rostrocaudally longer 
than wide in all species; it is shallower in S. 
mexicanus, S. guatemalensis, S. scansor, and 
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Fig. 1. Dorsal view of the skull of the Sclerurus species. a) S. mexicanus. b) S. caudacutus. c) S. rufigularis. Legend: 
BJ – jugal bar; CRM – median rostral concavity; DrL – lateral depression of the roof of the skull; ET – ectethmoid; F – 
frontal bone region; MS –superior maxilla; NA – nostril; P – parietal bone region; PF – frontal bone rostral protuberance; 
PrMN – nasal bone maxillary process; PrMLN – nasal bone lateral maxillary process; PrPO –post-orbital process; SO – 
supraoccipital; ZCF – zona flexoria craniofacialis.
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Fig. 2. Dorsal view of the skull of the Sclerurus species. a) S. guatemalensis. b) S. scansor. c) S. albigularis. Legend: 
BJ – jugal bar; CRM – median rostral concavity; DrL – lateral depression of the roof of the skull; ET – ectethmoid; F – 
frontal bone region; MS –superior maxilla; NA – nostril; P – parietal bone region; PF – frontal bone rostral protuberance; 
PrMN – nasal bone maxillary process; PrMLN – nasal bone lateral maxillary process; PrPO – post-orbital process; SO – 
supraoccipital; ZCF – zona flexoria craniofacialis.
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Fig. 3. Lateral view of the skull and mandible of the Sclerurus species. a) S. mexicanus. b) S. caudacutus. c) S. rufigularis. 
Legend: Com – quadratus medial condyle; CQ – quadratus bone; CrTI – inferior temporal crest; CrNT – transverse nuchal 
crest; CrTS– superior temporal crest; S – squamosal region; ET – ectethmoid; FI – interorbital fonticulus; FO – optic 
foramen; FOC – orbitocranial fonticulus; Fom – medial orbitonasal foramen; FT – temporal fossa; MAE – external acoustic 
meatus; P – parietal bone region; PP – pterygoid rostral process; PrE – ectethmoid process; PrMP – maxillopalatine process; 
PrO – orbital quadratus process; PrOQ – optic quadratus process; PrPO – post-orbital process; PrS – suprameatic process; 
PrEs – squamosal process;  PT – pterygoid; SIC – interorbital septum; SNF – olfactory nerve sulcus; ZFC – zona flexoria 
craniofacialis; ZFM – zona flexoria medialis; ZFN – zona flexoria nasalis; ZFRV – zona flexoria rostroventralis.
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