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Abstract: This is the first record showing eleven species in seven genera of Furnariidae (Aves: Passeriformes) from Argentina
that regurgitate pellets. A total of 627 nests of Furnariidae was examined, and from 84 nests (13.3%), 1,329 pellets were
recovered. These pellets were found in the closed, domed nests of many Furnariidae, because in comparison to other
passerine birds, their nests were used for roosting, especially in the subfamily Synallaxinae. Anumbius annumbi had the
highest percentage of nests containing pellets. Food items identified from the pellets provided important new data on the
diets of several species of Furnariidae.
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Introduction

A regurgitated pellet consists of undigested food ma-
terial, sequestered in the gizzard, compacted, and ex-
pelled through the mouth in the form of a spherical
or oval corpse (Glue 1985; Jordan 2005; Wang et al.
2009). In general, regurgitated pellets were found on the
ground below the roosts of adult birds, below nests if
the young produced them, and from cage bottoms with
captive birds (Townsend 1918; Lamore 1958; Rhoades &
Duke 1975; Duke 1977; Stiehl & Trautwein 1991; Wang
et al. 2009, etc).
A total of 317 species of birds is known to cast

pellets, of which 129 (41%) belong to Falconiformes
(including Accipitridae, see Remsen et al. 2012), and
Strigiformes (Hansen 1977). These numbers came from
Hansen’s’ list (Hansen D.E. 1977. List of species known
to eject pellets. Int. Bird Pellet Study Group Bull. 7;
G.E. Duke, pers. comm., mentioned in: Wilson Bull.
96 (3), 1984, pp. 470-471), and were later repeated by
Below (1979), Glue (1985), and Wang et al. (2009).
Elpers & Knight (2007), following Tucker (1944) and
Glue (1985) mentioned that 330 bird species belonging
to more than 60 families produced pellets. Currently,
Hansen’s’ list is largely unavailable, thus a tentative
list of non-raptorial birds that produce pellets is sum-
marised in Table S1 (see supplementary materials).
Regurgitated pellets were recorded in 15 orders of

birds (Fig. 1), and in 150 species of 43 families, from
which 61 species of 19 families belong to Passeriformes
(Table S1, see supplementary file). In the Furnari-
idae, there was a single mention by Sick (2001), who
wrote “os Furnarídeos cospem pelotas contendo quitina

(Lochmias)”. Remsen’s (2003) review of the Furnariidae
did not mention pellet regurgitation.
Pellets containing mostly insect remains in the

nests of 11 species of Furnariidae (Table 1) were found
during the sampling of the arthropod fauna in birds’
nests from Argentina (Turienzo & Di Iorio 2008a, b,
2010, 2013, 2014). Therefore, the main scope of this
contribution, for the first time will provide information
about regurgitated pellets in these species of Furnari-
idae. This information may be used as a new tool in the
study of food items in this bird family, and additonally
to discuss the presence of pellets inside their nests in
relationship to the use of the nests for roosting by both
immature and adult birds.

Material and methods

Identifications of nests and birds were based on De la Peña
(1987, 2005), Narosky & Yzurieta (2003), and Narosky et
al. (1983). Each nest was carefully removed, bagged, and
taken to the laboratory, where it was dissected. At this
time, all live and dead insects were removed and preserved.
Several insect species used the nests for shelter during un-
favourable weather conditions such as during winter and/or
hot summers. Many dead insects found in the nests, were
accidentally dropped by the adult birds, or delivered to their
nestlings, but not consumed (Turienzo & Di Iorio 2008a).
Other materials found in the nests were also preserved, such
as dead nestlings, wires, paper fragments, owl pellets, bone,
plastic debris, even small stones.

Pellets were measured with a dial caliper (precision
0.01 mm) and weighed (We) with an analytical balance
(precision ±1 mg). Measurements were taken between both
poles (Le, length) and in the medial zone, a greater width
(Wi) and a smaller thickness (Th). In some cases, when an
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Fig. 1. Phylogeny of birds’ orders and production of regurgitated pellets (black ovals). For families and species see Table S1 (except
raptorial birds).

insect fragment was protruding from a pellet, measurements
were taken on the general contour of the pellet, excluding
the insect fragment. Particular features of some pellets and
prey items are indicated in the text using a figure number,
and a numerical identifier, ordered from top to bottom, and
as letters from left to right, i.e., the third pellet of the top
row in Figure 2 is identified as to Fig. 2: 1c.

Food items in the literature summary, were based
mainly on stomach contents, supplemented by direct ob-
servations of the birds in Argentina (Marelli 1919; Aravena
1928; Zotta 1936, 1940; Olrog 1956; Klimaitis 1993; Haro
1998; Ordano et al. 1999; Alessio et al. 2005; Di Giácomo
2005; Heredia et al. 2010; De la Peña 2011), Brazil (Moojen
et al. 1941; Schubart et al. 1965; Lopes et al. 2003, 2005a,
b), and Chile (McFarland & Loo 1974). For example, if a
prey item was mentioned by Moojen et al. (1941) and De la

Peña (2011), it means that it was consumed in both places,
Brazil and Argentina respectively, but localities and data of
the examined birds may be seen in the respective references.
When identified from the pellets (Figs 2–6), the food items
were briefly summarized for each species.

Total pellets per bird species (Table 1) and numbers
of pellets per nest (Table S2, see supplementary file) were
slightly underestimated, because fragments present in the
nests were not measured or counted. Identifications of prey
insects were done in both fragmented and intact pellets by
direct observation (Figs 2–6). As there are no literature ac-
counts for the identification of insect fragments in vertebrate
diets, they were identified by the following methods: 1) the
use of intact specimens from regional collections (museum,
private collections, etc.) and 2) the expertise of local en-
tomologists with a good knowledge of insect fauna of each
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Table 1. Nests of Furnariidae from Argentina with regurgitated pellets found inside.

Species No. of examined Nests with % nests Mean pellets Range Total % of total
nests pellets with pellets per nest Min-Max pellets pellets

Anumbius annumbi (Vieillot, 1817) 90 46 51.1 20.8 ± 23.0 1–126 938 70.5
Coryphistera alaudina Burmeister, 1860 37 8 21.6 19.0 ± 24.2 1–66 152 11.4
Phacellodomus ruber (Vieillot, 1817) 43 9 20.9 11.1 ± 7.9 1–23 100 7.52
Phacellodomus striaticeps 4 4 100.0 18.0 ± 18.3 5–31 36 2.71
(D’Orbigny & Lafresnaye, 1838)

Phacellodomus sp. 14 2 14.2 14.0 ± 1.4 13–15 28 2.11
Pseudoseisura lophotes (Reichenbach, 1853) 54 2 3.7 11.0 ± 2.8 9–13 22 1.65
Phacellodomus striaticollis 13 4 30.7 5.2 ± 6.1 1–14 21 1.58
(D’Orbigny & Lafresnaye, 1838)

Furnarius rufus (Gmelin, 1788) 310 4 1.2 4.7 ± 5.5 1–13 19 1.43
Phacellodomus sibilatrix Sclater, 1859 2 1 50.0 – – 8 0.60
Schoeniophylax phryganophilus (Vieillot, 1817) 8 2 25.0 1.5 ± 0.7 1–2 3 0.22
Asthenes dorbygni (Reichenbach, 1853) 20 2 10.0 1.0 ± 0.0 – 2 0.15
Pseudoasthenes sp. 1 – – – – – –
[prob. P. patagonica (D’ Orbigny, 1839)]

Cranioleuca pyrrhopia (Vieillot, 1818) 13 – – – – – –
Furnarius cristatus Burmeister, 1888 14 – – – – – –
Synallaxis sp. 3 – – – – – –
Synallaxis sp. [prob. S. spixi Sclater, 1856] 1 – – – – – –

Total 627 84 – – – 1329 –

geographic area these specimens were found in (see for ex-
ample, the section “Dead insects found inside the nests”
in Turienzo & Di Iorio 2011). The Mollusca (Gastropoda)
were identified by Sergio Miquel (Museo Argentino de Cien-
cias Naturales “Bernardino Rivadavia”, Buenos Aires, Ar-
gentina).

Bird classification and current nomenclature were
taken from the American Ornithologists’ Union (1998,
2000), Banks et al. (2004), Remsen et al. (2012), and the
Comitę Brasileiro de Registros Ornitológicos (2007). Sub-
specific taxa not treated in these lists, were updated from
Peterson (2002). The list in Table S1 follows the order given
by the American Ornithologists’ Union (1998, 2000). For
ease of reading, species were alphabetically ordered within
each family.

For statistical comparisons, the H test of Kruskal &
Wallis was performed using the program R (R Develop-
ment Core Team 2011), because a normal distribution of
the data cannot be safely assumed. If significant differences
(P < 0.05) were found, the Nemenyi test implemented in
the coin package (Hothorn et al. 2008) was applied to show
which variables differed. Only two species were not com-
pared (Table 3), due to the numbers of pellets, e.g., fewer
than 10 (Table 1).

Abbreviations of Argentinian provinces used in tables and
supplementary files:
BA – Buenos Aires; Cb – Córdoba; Ch – Chaco; CM –
Buenos Aires (Campo de Mayo); ER – Entre Ríos; LP – La
Pampa; Sa – Salta; SE – Santiago del Estero; SF – Santa
Fe; SL – San Luis; Tu – Tucumán.

Abbreviations for the vertebrate inquilines found inside
Furnariidae nests (Table S2):
Ab – Agelaioides badius badius (Vieillot, 1819) (Aves: Icteri-
dae); Da – Didelphis albiventris (Lund, 1842) (Mammalia:
Didelphidae); Gg – Graomys griseoflavus (Waterhouse,
1837) (Mammalia: Rodentia: Cricetidae); Hir – unidenti-
fied nest of Hirundinidae (Aves); Inq – inquiline nest of an
unidentified bird; Mmc – Myiopsitta monachus catita (Jar-
dine & Selby, 1830) (Aves: Psittacidae); Mmm – Myiop-

sitta monachus monachus (Boddaert, 1783) (Aves: Psittaci-
dae); Mms – Myiodynastes maculatus solitarius (Vieil-
lot, 1819) (Aves: Tyrannidae); Mr – Machetornis rixo-
sus (Vieillot, 1819) (Aves: Tyrannidae); Of – Oligoryzomys
flavescens (Waterhouse, 1837) (Mammalia: Rodentia: Muri-
dae); Pc – Progne chalybea domestica (Vieillot, 1817) (Aves:
Hirundinidae); Pd – Passer domesticus (L., 1758) (Aves:
Passeridae); Pp – Phylodrias patagoniensis (Girard, 1864)
(Squamata: Colubridae); Ro – unidentified rodent (Mam-
malia: Rodentia); Sfp – Sicalis flaveola pelzelni Sclater,
1872 (Aves: Emberizidae); Sv – Sturnus vulgaris L., 1758
(Aves: Sturnidae); Ta – Troglodytes aedon Vieillot, 1809
(Aves: Troglodytidae); Tc – Thylamys citellus (Thomas,
1912) (Mammalia: Didelphidae); Tp – Thylamys pallidior
(Thomas, 1902) (Mammalia: Didelphidae).

Results and species accounts

Of 627 nests examined (Table 1, Table S2), only 84
nests (13.3%) had pellets (n = 1329) in their breed-
ing chambers (Table 1). The pellets were mostly ovate,
with one pole more acute than the other (Figs 2–6).
The difference Wi-Th ranged from 0.0 (cylindrical) to
2.9 mm (depressed) (Table 2).

Anumbius annumbi (Fig. 2)
Of all pellets collected, 70.3% were from this species,
which had them in 51.1% of its nests (Table 1, Ta-
ble S2). Measurements of pellets (Table 2) did not dif-
fer significantly from those of Coryphistera alaudina,
Phacellodomus striaticeps or P. striaticollis (except by
We in the last two species); however, they differ signifi-
cantly in three variables from those of P. ruber, and in
all variables from those of Furnarius rufus and Pseudo-
seisura lophotes (Table 3). Out of the total of 21 cylin-
drical pellets (Wi = Th), 15 were from A. annumbi,
and two were flattened (Wi – Th = 3.7 and 5.6 mm).
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Table 2. Measurements of regurgitated pellets in nine species of Furnariidae (Aves) from Argentina.

Lenght n Mean ± SD Min Max

Furnarius rufus 19 10.92 ± 2.54 6.4 (8.6) 14.8 (16.2)
Pseudosaeisura lophotes 22 10.76 ± 2.17 7.4 (8.6) 14.2 (16.0)
Phacellodomus ruber 98 9.46 ± 2.06 4.0 16.5
Coryphistera alaudina 155 9.11 ± 1.75 4.3 (5.3) 14.7
Anumbius annumbi 920 8.96 ± 1.82 5.0 16.6
Phacellodomus striaticeps 34 8.94 ± 1.72 6.0 12.5
Asthenes dorbignyi 2 8.15 ± 0.63 7.7 8.6
Schoeniophylax phryganophilus 3 8.07 ± 1.33 6.6 9.2
Phacellodomus striaticollis 20 7.89 ± 1.47 (5.9) 6.4 10.5

Width n Mean ± SD Min Max

Pseudoseisura lophotes 22 7.02 ± 1.15 4.0 (5.7) 9.0
Furnarius rufus 19 6.98 ± 1.17 3.9 (5.3) 8.8
Phacellodomus ruber 98 6.07 ± 0.79 4.0 8.6
Anumbius annumbi 920 5.62 ± 0.70 3.5 8.4 (10.8)
Coryphistera alaudina 155 5.60 ± 0.82 3.6 7.0 (9.0; 10.3)
Phacellodomus striaticeps 34 5.32 ± 0.64 (3.7) 4.3 6.8
Phacellodomus striaticollis 20 5.01 ± 0.81 3.8 7.0
Schoeniophylax phryganophilus 3 5.20 ± 0.34 5.0 5.6
Asthenes dorbignyi 2 4.85 ± 0.07 4.8 4.9

Thickness n Mean ± SD Min Max

Furnarius rufus 19 5.78 ± 1.00 (2.8) 4.9 7.3
Pseudoseisura lophotes 22 5.61 ± 0.85 (3.2) 4.7 7.0
Phacellodomus ruber 98 5.17 ± 0.75 3.0 6.6 (7.4)
Schoeniophylax phryganophilus 3 4.66 ± 0.57 4.0 5.0
Anumbius annumbi 920 4.66 ± 0.63 3.0 7.1
Coryphistera alaudina 155 4.53 ± 0.63 2.8 6.4
Phacellodomus striaticeps 34 4.43 ± 0.63 3.0 5.7
Phacellodomus striaticollis 20 4.35 ± 0.71 3.3 5.5
Asthenes dorbignyi 2 4.35 ± 0.49 4.0 4.7

Difference width-thickness n Mean ± SD Min Max

Pseudoseisura lophotes 22 1.41 ± 0.61 0.4 2.7
Furnarius rufus 19 1.2 ± 0.75 (0.1) 0.3 2.9
Coryphistera alaudina 155 1.06 ± 0.69 0.1 2.8 (4.0; 6.6)
Anumbius annumbi 920 0.95 ± 0.52 0.1 2.9 (3.7; 5.6)
Phacellodomus ruber 98 0.89 ± 0.48 0.1 1.8 (2.3)
Phacellodomus striaticeps 34 0.88 ± 0.39 0.2 1.8
Phacellodomus striaticollis 20 0.78 ± 0.71 0.2 1.8 (3.2)
Schoeniophylax phryganophilus 3 0.53 ± 0.50 0.6 1.0
Asthenes dorbignyi 2 0.50 ± 0.42 0.2 0.8

Weight (gr.) n Mean ± SD Min Max

Furnarius rufus 19 0.105 ± 0.047 0.0238 0.2072
Pseudoseisura lophotes 22 0.092 ± 0.052 0.0200 0.1892
Phacellodomus ruber 98 0.082 ± 0.039 0.0118 0.2256
Phacellodomus striaticeps 34 0.057 ± 0.025 0.0187 0.1218
Anumbius annumbi 920 0.057 ± 0.024 0.0103 0.1965
Coryphistera alaudina 155 0.055 ± 0.023 0.0101 0.1274
Phacellodomus striaticollis 20 0.051 ± 0.032 0.0174 0.1509
Schoeniophylax phryganophilus 3 0.048 0.0484 0.0644
Asthenes dorbignyi 2 0.036 ± 0.001 0.0359 0.0375

Explanations: All measurements in mm; isolated values are given between parenthesis. All means are ordered by decreasing values.

In the remaining pellets, the difference Wi – Th ranged
between 0.1 and 2.9 mm (Table 2).
Anumbius annumbi used its old and new nests for

roosting, including the abandoned nests of other pairs
in its own species (Nores 1993; Fraga pers. com. in
Areta & Bodrati 2007). Additionally, it was not uncom-
mon for the same breeding pair to reuse their nests in

the same breeding season for a second clutch (Turienzo
& Di Iorio 2008).
Food items that have been identified from stom-

ach contents of A. annumbi were: Insecta: Coleoptera
(Marelli 1919; Aravena 1928); Curculionidae (Zotta
1936); Scarabaeidae: Aphodiinae (Aravena 1928); Lepi-
doptera: larvae (Haro 1998); Diptera larvae (Marelli
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Fig. 2. Regurgitated pellets of Anumbius annumbi: 1a–b, with fragments of pods of Gleditsia triacanthos (Caesalpiniaceae); 1c, with
chelycera of Lycosidae; 1d, 2a, with abundant vegetable matter; 2b, 4b, with Curculionidae; 2c, 3a, with fragments of Scarabaeidae;
2d, 4a, with fragments of Pentatomidae (green bugs); 3b, 3c, 4c, with sand and fragments of mollusk shells. Pellets are ordered in rows
from top to bottom, indicated with a numerical identifier, and from left to right, indicated with a letter.
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Table 3. Significant differences among variables measured in regurgitated pellets of seven species of Furnariidae from Argentina
(Nemenyi test, P < 0.05).

Ps. lophotes F. rufus A. annumbi Ph. striaticollis Ph. ruber Ph. striaticeps C. alaudina

Ps. lophotes – Le Wi Th We Le Wi Th We Th We Wi Th Wi Th
F. rufus – Le Wi Th We Le Wi Th We Wi Th We Wi Th Th
A. annumbi Le Wi Th We Le Wi Th We We Le Wi We We –
Ph. striaticollis Le Wi Th We Le Wi Th We We Le Wi We – –
Ph. ruber Th We Wi Th We Le Wi We Le Wi We Wi We Wi Th We
Ph. striaticeps Wi Th Wi Th We – Wi We –
C. alaudina Wi Th Th – – Wi Th We –

Explanations: Wi – width; Th – thickness; Le – lenght; We – weight.

1919); Hemiptera (Zotta 1936; Haro 1998); animal mat-
ter 88% (Aravena 1928). Vegetable matter (Marelli
1919); 10% (Aravena 1928); seeds (Zotta 1936; Lopes
et al. 2003, following Zotta 1936); mineral matter: 2%
(Aravena 1928).
Items identified in the pellets were: Insecta: Coleo-

ptera: Carabidae; Curculionidae (Fig. 2: 2b, 4b);
Naupactini; Scarabaeidae (Fig. 2: 2c); Lepidoptera:
(larvae); Hymenoptera: Formicidae: Acromyrmex sp.;
Solenopsis sp.; Hemiptera: Pentatomidae (Fig. 2: 2d,
4a); Arachnida: Araneae: Lycosidae (Fig. 2: 1c). Mol-
lusca: Gastropoda: Ampullaridae (fragments). Veg-
etable matter (Fig. 2: 1cd, 2a, 3a); seeds and pod
fragments of Gleditsia triacanthos L. (Caesalpinaceae)
(Fig. 2: 1a, 1b). All pellets containing fragments of pods
of G. triacanthos have very irregular shapes (Fig. 2: 1a,
1b), and they were found in a single nest.

Asthenes dorbignyi dorbignyi
Only two pellets were found (Table 1), one per nest, and
only in nests from Tucumán (Table S2). The pellets of
A. dorbignyi were nearly the smallest in this study (Ta-
ble 2). Biological data on this bird was limited (Di Iorio
et al. 2010; Turienzo & Di Iorio 2013). It is not known
if the nests are used for roosting. Food items recorded
in the literature were: Insecta: Hemiptera; “homopter-
ans (including aphids)”; Diptera; Lepidoptera: [larvae
and adults (including noctuids)]; Hymenoptera (McFar-
land & Loo 1974); Formicidae (Remsen 2003); vegetable
matter: seeds (Fjelds̊a & Krabbe 1990; Remsen 2003).

Coryphistera alaudina alaudina
This species was second highest in the number of pellets
found in their nests after A. annumbi; but these pellets
were found in only eight of 37 examined nests, and with
the highest physical variability of pellets per nest (Ta-
ble 1, Table S2). Measurements were similar to those
A. annumbi, P. striaticollis and P. striaticeps, and sig-
nificantly different in several variables from those of F.
rufus, P. lophotes and P. ruber (Table 2). One pellet
was cylindrical (Wi – Th = 0), and two were flattened
(Wi – Th = 4.0 and 6.6 mm).
Coryphistera alaudina roosts in its nests through-

out the year, in mixed communal groups of 4 to 14
adults and young (Areta & Bodrati 2007). Food items
recorded in the literature were: Insecta: Coleoptera
(Marelli 1919; Olrog 1956): Carabidae (Haro 1998);

Curculionidae (Olrog 1956; Haro 1998); Elateridae (Ol-
rog 1956); Scarabaeidae (Haro 1998); Hymenoptera:
Formicidae (Olrog 1956; Haro 1998); Orthoptera: Gryl-
lidae (Marelli 1919); Hemiptera (Marelli 1919); Mol-
lusca: Gastropoda (Olrog 1956). Vegetable matter: frag-
ments of grasses (Marelli 1919); fungus (Olrog 1956).
Prey identified in the pellets were: Insecta: Coleo-

ptera: Curculionidae: Naupactini (two species); Hemi-
ptera: Pentatomidae; Arachnida: Scorpionida: Bothri-
uridae (Fig. 3: 1b, 2b); vegetable matter (Fig. 3: 1a,
2a).

Furnarius rufus
Nineteen pellets were found in four nests (1.2%) of
F. rufus (Table 1), all collected from Buenos Aires
Province (Table S2). The pellets were some of the
largest found (Table 2, Fig. 4), but measurements (Ta-
ble 2) did not differ significantly from those of P.
lophotes (Table 3), however, they did differ significantly
in all variables from those of A. annumbi and P. striati-
collis (Table 3). The difference Wi – Th ranged between
0.3 and 2.9 mm, with a single value of 0.1 (subcylindri-
cal) (Table 2).
Furnarius rufus roosts in dense foliage of evergreen

trees or shrubs, especially throughout the winter (Fraga
1980). There is no mention in the literature about the
reuse of old nests for roosting. Out of 209 nests exam-
ined, one adult of F. rufus (killed by freezing temper-
atures), was discovered inside one old nest (Turienzo
& Di Iorio 2010). The nests are sometimes reused for
a second clutch in the same breeding season (Fraga
1980), as evidenced by superimposed beds inside the
nests (Turienzo & Di Iorio 2010).
Furnarius rufus is one of the most thoroughly

studied Furnariidae, with the largest list of food
items: Insecta: Coleoptera: Carabidae (Zotta 1936,
1940; Schubart et al. 1965; Haro 1998); Chrysomel-
idae (Zotta 1940; Moojen et al. 1941): Cassidinae
(Zotta 1936); Curculionidae (Zotta 1940; Moojen et
al. 1941; Schubart et al. 1965; Ordano et al. 1999):
(Gonipterus sp.) (Haro 1998); Elateridae (Zotta 1940;
Moojen et al. 1941); Histeridae (Hister sp.; Pelis-
ter sp.) (Schubart et al. 1965); Hydrophilidae (Or-
dano et al. 1999); Scarabaeidae: Aphodiinae (Schubart
et al. 1965); Tenebrionidae (Schubart et al. 1965;
Haro 1998); Lepidoptera: (larvae) (Marelli 1919; Zotta
1936; Moojen et al. 1941; Schubart et al. 1965); Hy-
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Fig. 3. Regurgitated pellets of Coryphistera alaudina: 1b, 2b, with fragments of a scorpion; 2a, 3a, with abundant vegetable matter.
For further exlanations see Fig. 1.

menoptera: Chrysididae (Schubart et al. 1965); Formi-
cidae (Moojen et al. 1941; Schubart et al. 1965; Haro
1998): Acromyrmex sp. (Zotta 1940; Ordano et al.
1999; Di Giácomo 2005), Camponotus sp. (Ordano

et al. 1999); Crematogaster sp. (Zotta 1940), Phei-
dole sp. (Zotta 1940); Pseudomyrmex sp. (Ordano et
al. 1999); Diptera (Moojen et al. 1941); Orthoptera
(Moojen et al. 1941; Schubart et al. 1965): Acrididae
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Fig. 4. Regurgitated pellets of Furnarius rufus: 1a–c, with abundant vegetable matter; 2a-c, with fragments of a grasshopper (Acridi-
dae). For further exlanations see Fig. 1.

(Zotta 1936); Gryllidae: Gryllus argentinus (De la Peña
2011); Blattodea: Blattidae: Blatta orientalis (De la
Peña 2011); Isoptera (Di Giácomo 2005); Termitidae
(Schubart et al. 1965); Hemiptera (Schubart et al. 1965;
Haro 1998): Cercopidae (Haro 1998); “Homoptera”
(Ordano et al. 1999); Arachnida (Zotta 1936): Araneae
(Schubart et al. 1965); Crustacea: Dilocarcinus pagei
(Di Giácomo 2005). Mollusca: Gastropoda: Planor-
bidae (Planorbis sp.) (Zotta 1940). Oligochaeta (Moo-
jen et al. 1941; De la Peña 2011); Pisces: Characidae:
“mojarritas” (Astyanax sp.?) (delivered to nestlings)
(Heredia et al. 2010); Amphibia: frogs (Lopes et
al. 2005b); tadpoles (delivered to nestlings) (Here-
dia et al. 2010). Vegetable matter: seeds Solanum sp.
(Solanaceae) (Ordano et al. 1999); seed, fruits of Vitex
megapotamica (Lopes et al. 2003); Citrus aurantium,
Psidium guajava (Lopes et al. 2003); bread (De la Peña
2011).

Few items were identified in the pellets: Insecta:
Orthoptera: Acrididae (Fig. 4: 2a-c); Mollusca: Gas-
tropoda: Ampullaridae (fragments); vegetable matter:
(Fig. 4: 1a-c).

Lochmias nematura
Sick (2001) wrote no description of the pellets, nor if the
birds were seen casting pellets and if the pellets were
found in the nests. According to Zyskowski & Prum
(1999), L. nematura is a cavity-nesting bird, but their
nests were not described.
Prey items of L. nematura in Brazil were given

by Lopes et al. (2005a): Insecta: Coleoptera: larva,
adult; Diptera: larva, adult; Lepidoptera: adult, larva;
Hymenoptera: Formicidae; Blattaria: ootheca; Hemi-
ptera; Arachnida: Araneae; Pseudoscorpionida; Mol-
lusca: Gastropoda; Amphibia: Anura. Vegetable mat-
ter: seed (2.2 mm).
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Fig. 5. Regurgitated pellets of Phacellodomus ruber: 1a, 1b, with abundant vegetable matter; 1c, with a fragment of elytrum of
Chrysomelidae; 3a, fragments of cuticle of green bugs (Pentatomidae). For further exlanations see Fig. 1.

Phacellodomus ruber
Pellets of this species were the third in order of abun-
dance found inside nests (Table 1, Table S2). Measure-
ments (Table 2) differ significantly in two variables from
those of P. striaticeps and P. lophotes (Table 3), and
in three variables from the remaining species (Table 3).
From a total of 21 cylindrical pellets, a single one was

of Ph. ruber. The difference Wi – Th ranged between
0.1 and 1.8 mm, with an isolated value of 2.3 (Table 2).
The nests are used as dormitories by bonded

pairs during the non-breeding period (Di Giácomo
2005). Food items recorded in the literature were:
Insecta: Coleoptera: Carabidae (Ordano et al. 1999;
Alessio et al. 2005); Curculionidae (Alessio et al. 2005);
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Chrysomelidae (Alessio et al. 2005); Dytiscidae (Alessio
et al. 2005); Elateridae (Alessio et al. 2005); Hydrophil-
idae (Alessio et al. 2005); Tenebrionidae (Ordano et al.
1999; Alessio et al. 2005); Lepidoptera (Alessio et al.
2005); Hymenoptera: Formicidae (Alessio et al. 2005);
Camponotus sp. (Ordano et al. 1999); Pheidole sp.
(Ordano et al. 1999); Diptera (Alessio et al. 2005);
Hemiptera: Belostomatidae (Belostoma sp.) (Alessio et
al. 2005); Corixidae (Alessio et al. 2005). Arachnida:
Araneae: Lycosidae (Alessio et al. 2005); Pysauridae
(Alessio et al. 2005); Opiliones: “Phalanguida” (Or-
dano et al. 1999). Mollusca: Planorbidae (Ordano et
al. 1999); Amphibia (vertebrate) (Ordano et al. 1999);
vegetable matter: Poaceae (= Graminae): unidentified
seed (Alessio et al. 2005); Polygonaceae: Polygonum sp.
(Alessio et al. 2005).
Food items in the pellets were identified as follows:

Insecta: Coleoptera: Chrysomelidae (Fig. 5: 1c); Cur-
culionidae; Hemiptera: Pentatomidae (Fig. 5: 2a). Veg-
etable matter (Fig. 5: 1a, 1b).

Phacellodomus sibilatrix
Only eight pellets were found and all in one nest (Ta-
ble 1, Table S2). There are no data in literature about
food items or use of the nests as roosts.

Phacellodomus striaticeps striaticeps
Measurements of pellets (Table 2) differed significantly
in only two variables with respect to those of F. rufus,
Ph. ruber, and P. lophotes, and in only one variable
with respect to those of A. annumbi, but they did not
differ significantly in any variable with respect to those
of C. alaudina (Table 3). One pellet was cylindrical (Wi
= Th).
There are no data in the literature for P. striaticeps

regarding food items and use of the nests for roosting.

Phacellodomus striaticollis striaticollis
Pellets of Ph. striaticollis striaticollis were the third
smallest of all species, except the length carried the low-
est value of all measurements (Table 2). No significant
differences were found with the pellets of C. alaudina
and Ph. striaticeps, but they were significantly different
in all variables with respect to the biggest pellets of F.
rufus and P. lophotes, in three variables with respect to
Ph. ruber, and in one variable with respect to A. an-
numbi (Table 3). Only one pellet of P. striaticollis was
cylindrical.
There are no data in literature about the use of the

nests as roosting places for Ph. striaticollis striaticollis.
Food items of this species mentioned in literature were:
Insecta: Coleoptera: Chrysomelidae (Zotta 1936); Cur-
culionidae (Zotta 1936); Elateridae (Zotta 1936); Tene-
brionidae (Zotta 1936); Hemiptera: Coreidae (Zotta
1936); Pentatomidae (Zotta 1936); Orthoptera: Acri-
didae (Zotta 1936); Diptera (Zotta 1936).

Pseudoseisura lophotes
Twenty two pellets were found in two nests (Table 1,
Table S2). These pellets were large in size (Table 2),

significantly not different in any variable to F. rufus,
but significantly different in two variables with respect
to C. alaudina, P. ruber and P. striaticeps, and sig-
nificantly different in all variables with respect to A.
annumbi and Ph. striaticollis striaticollis (Table 3).
Bonded pairs of Pseudoseisura lophotes are known

to sleep in their nests throughout the year. Prior to the
egg-laying period, both members of the pair sleep to-
gether in the nest. During egg-laying, the female spends
the night with the eggs, apparently incubating them.
The male usually roosts near the nest in the foliage, in
a penultimate nest, or occasionally in the breeding nest.
Once fledged, juveniles remain in the parental territory,
at first roosting in the nest where they were reared, then
later in their parent’s new dormitory nest (all informa-
tion from Nores & Nores 1994).
The food items mentioned in literature are: In-

secta: Coleoptera (Marelli 1919); Carabidae (Aravena
1928); Chrysomelidae Poecilaspis bonariensis (Aravena
1928); Curculionidae (Zotta 1940): Gonipterus sp.;
unidentified spp. (Haro 1998); Scarabaeidae (Zotta
1940); Lepidoptera: Pieridae (Haro 1998); Hymenopte-
ra: Formicidae (Aravena 1928): Solenopsis saevissima
(Haro 1998); Hemiptera (Haro 1998); Orthoptera: Acri-
didae: Dichroplus elongatus (Haro 1998); Aves: eggs
(Lopes et al. 2005b); animal matter 80% and 95% (Ar-
avena 1928). Vegetable matter: seeds (Marelli 1919;
Lopes et al. 2003); black seeds (Aravena 1928); veg-
etable matter 5 to 20% (Aravena 1928).
Yellow material found in several pellets (Fig. 6:

1a-b, 2a), consisted of crushed pods of Prosopis caldenia
Burkart (Mimosaceae). In La Pampa Province, this was
the most common tree where the nests were located
(Turienzo & Di Iorio 2014).

Schoeniophylax phryganophilus phryganophilus
Only three pellets were found in two of eight examined
nests (Table 1), and of these, one pellet was cylindrical.
There are no data in the literature about the

use of the nests as roosts for S. phryganophilus
phryganophilus. Food items mentioned in the litera-
ture were: Insecta: Coleoptera (Marelli 1919; Zotta
1940): Carabidae (Alessio et al. 2005); Curculionidae
(Alessio et al. 2005); Chrysomelidae (Alessio et al.
2005); Dytiscidae (Alessio et al. 2005); Hydrophili-
dae (Zotta 1936; Alessio et al. 2005); Hymenoptera:
Formicidae (Alessio et al. 2005): Pheidole sp. (Zotta
1940); Orthoptera: Acrididae (Zotta 1936, = Locusti-
dae): Paulininae: Paulinia sp. (Alessio et al. 2005); Gril-
lotalpidae (Alessio et al. 2005); Arachnida: Araneae:
Pysauride (Alessio et al. 2005). Vegetable matter: seeds
(Marelli 1919; Alessio et al. 2005).

Vertebrate inquilines in sampled nests of Furnariidae
From a total of 84 nests of Furnariidae containing pel-
lets, inquiline birds were found in 20 of them (Table S2):
Passer domesticus in six nests, Myiopsitta monachus in
four nests, Machetornis rixosus in three nests, Sicalis
flaveola pelzelni in two nests, and unidentified birds in
three nests. Rodents were found in two nests.
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Fig. 6. Regurgitated pellets of Pseudoseisura lophotes: 1a–b, 2a, with fragments of pods of Prosopis caldenia (Mimosaceae); 1c,
unidentified vegetable matter. For further exlanations see Fig. 1.

Discussion

Regarding the inquiline birds found in some nests of
Furnariidae with pellets (Table S2), not one of them
are known to produce pellets.
Myiopsitta monachus consumed mostly fruits, but

also seeds, leaves, bark, and flowers (Ordano et al. 1999;
De la Peña 2011), and is not known to produce pel-
lets. Sicalis flaveola pelzelni is primarily granivorous
(Marelli 1919; Aravena 1928; Zotta 1936, 1940; Kli-
maitis 1993; De la Peña 2011), but it also eats some
leaves, fruits (De la Peña 2011), and insects (Marelli
1919), e.g., Curculionidae (Aravena 1928), Chrysome-
lidae 30% (Zotta 1940), Diabrotica speciosa (Aravena
1928), and small Orthoptera (Aravena 1928). It is not
known if S. f. pelzelni produces pellets, but no species
of Thraupidae is known to produce them (Table S1).
In passerines, pellets were mentioned from Passer

montanus (L., 1758) but not from Passer domesticus

(Table S1). The diet of P. domesticus included up to
70% insect material but also a great numbers of seeds
(Marelli 1919; Aravena 1928; Zotta 1940; McFarland
& Loo 1974; Klimaitis 1993; De la Peña 2011). Pellets
were not found in the nests of P. domesticus sampled
inside the nests of Furnariidae (Table S2), nor were they
found in their exteriorly built nests (Turienzo & Di Iorio
2010).
The tyrannidMyiozetetes cayanensis (L., 1766) re-

gurgitates the seeds and plant skin (peel) fragments
after comsumption of vegetables (Carvalho 1960), but
production of pellets was mentioned for other species
in the family (Table S1). Machetornis rixosus is insec-
tivorous (Alessio et al. 2005; De la Peña 2011), but is
not known to produce pellets.
In summary, other species of birds that also use

the nests of Furnariidae in Argentina, were found in
23.8% of nests of furnariids that were found to cast pel-
lets. None of these other species are known to produce
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Fig. 7. Phylogeny within the Furnariidae (redrawn from Olson et al. 2013), with the genera and species that produce regurgitated
pellets signaled by black ovals.

pellets. Therefore, we are confident that pellets in the
nests, can be attributed to the species of Furnariidae
that build and use the nests rather than birds species
that subsequently use the nests.
Our searches of nests of other insectivorous birds

from Argentina (Hirundinidae, Mimidae, Troglodyti-
dae, Turdidae, Tyrannidae) have not revealed pellets.
Although some species in these families have been
recorded as casting pellets (Table S1), the main dif-
ference in comparison to Furnariidae is that their nests
are generally cup shaped that are used only during the
breeding season, and thus the pellets may be discarded
or produced by these birds outside their nests.
In contrast, many species of Furnariidae use nests

for roosting by the same bonded pairs or by the ju-
vaniles co-inhabiting with their parents throughout a

year or in different years (Thomas 1983; Nores 1993;
Nores & Nores 1994; Di Giácomo 2005, Areta & Bo-
drati 2007; Greeney 2008). As a consecuence of the
use of the nests as roosting sites by some species of
Furnariidae, regurgitated pellets are found inside the
nests. The great numbers of regurgitated pellets found
in some nests (Table S2) may be an accumulation pro-
duced throughout a year, or during different years in
which the nests were in use as dormitories.
Additionally, pellets may be used to identify prey

items of Furnariidae as well as it may be used as a
method with other bird species (Table S1). In most pel-
lets, vegetable matter was mixed with insect fragments
(Figs 2–6). This showed that both vegetable and insect
materials were consumed simultaneously, and not in dif-
ferent seasons, as was stated by Lopes et al. (2003).
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A noteworthy point is the coincidence between pods
of leguminose trees consumed by Furnariidae with the
same trees where the nests were located, Gleditsia tri-
acanthos for A. annumbi (Turienzo & Di Iorio 2008a),
and Prosopis caldenia for P. lophotes (Turienzo & Di
Iorio 2014).
The production of pellets in Furnariidae is proba-

bly more widespread in phylogenetically allied genera
and/or species of Furnariidae (Fig. 7). For example,
Lochmias nematura was the single Furnariinae previ-
ously known to produce pellets (Sick 2001), and the
discovery of pellets from its sister species Furnarius ru-
fus (Fig. 7) was accomplished here; but pellets are still
not known from Furnarius cristatus Burmeister, 1888
(Table S2), or its related species Phleocryptes melanops
(Vieillot, 1817) (Fig. 7). Among the Synallaxinae,
pellets were found in three sister genera, Anumbius,
Coryphistera and Phacellodomus, but are not known
yet in Certhiaxis, the sister genus of Schoeniophylax,
or in Spartonoica, the sister genus of Pseudoseisura
(Fig. 7). Also the regurgitation of pellets is not yet
known in any species of the recently established fam-
ily Scleruridae, in the subfamily Philydorinae (Furnari-
idae), and in Dendrocolaptidae, that are insectivorous
and cavity-nesting birds (Fig. 7).
Nevertheless, the absence of pellets in the nests of

some species of Furnariidae (Table 1, Table S2) does
not mean that these species do not produce pellets. In
view of the low frequency of pellets in the nests of some
species (Table S2), probably a more extensive nest sam-
pling is needed. As pellets can be recovered from nests
at any time of the year (Table S2), and old disused
nests may be disassembled without interference with
the birds.
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