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Bolivian Recurvebill Simoxenops striatus
New distributional records
Palmerani-Urubamba and Curva Alegre, depto. Puno, extreme southeast Perú (for coordinates of all localities see Table 1 in the print version). A presumed pair was observed and sound-recorded by VHGS at Palmerani on 2 March 2005 (1190 m) in tall secondary scrub at the edge of a degraded evergreen forest patch situated in a landscape mosaic dominated by shade coffee plantations. A single bird was observed in similar habitat by VHG on 19 January 2006 (c.1100 m) at Urubamba. These represent the first records of the species for Peru. Prompted by this discovery, the area was visited in June 2007 by a team from the Louisiana State University Museum of Natural Science, and a pair of birds was collected in a forest patch with Guadua bamboo on a ridge (c.1200 m) just northwest of Curva Alegre (D.F. Lane and A. Cuervo, pers. comm.). All three sites are located less than 3 km from the Bolivian border.

Río Cocos, c.2-4 km east of Lanza, depto. La Paz. SKH, VHGS and T. Perkins observed the species on most days in small numbers during a survey from 20-28 February 2005 (900-1100 m). Although we made no specific effort to map territories due to time constraints, we recorded what appeared to be six separate Bolivian Recurvebill territories in an effective survey area of c.45 ha. The habitat was 30-35 m tall (considerably lower on ridges) primary foothill and lower montane evergreen forest in almost pristine state; a few trees had been selectively logged. Thick-stemmed Guadua bamboo was moderately abundant. Areas along the river were characterized by natural successional vegetation and two small, overgrown slash-and-burn clearings.
Serranía Eslabón, depto. La Paz. Two birds, presumably a male and a female, were observed and sound recorded by B. M. Whitney and A. Perry (pers. comm.) in August 1995 in evergreen forest (c.1000 m). There was no bamboo near the observation site (B. M. Whitney, pers. comm.).
San Miguel Chico, depto. La Paz (Hennessey 2003a). On 11 September 2000 ABH sound recorded one bird at 06:26 hrs (c.1700 m) and two individuals (observing one of them) at 07:27 hrs (c.1650 m) in a valley of evergreen forest.

Cerro Asunta Pata, depto. La Paz (see Herzog et al. 2002). Single birds were sound recorded by SKH on 6 June 1997 at 11:18 hrs (c.1200 m) and on 21 June 1997 at 07:33 hrs (c.1300 m) in evergreen forest. No bamboo was present in the area.
Serranía Beu, depto. La Paz (Hennessey et al. 2003a). A single bird, characterized by two missing tail feathers, was observed and sound recorded (included in Mayer 2000; MLNS 101636, 101637, 101638) by ABH in the same spot on 16 and 17 September 1998 at 16:15 hrs and 07:14 hrs, respectively, in an open evergreen forest with abundant Guadua bamboo on top of the serranía (c.1250 m). Single birds also were recorded in evergreen foothill forest with no bamboo in the immediate vicinity on the northern slope of Serranía Beu, approximately 7 km from the bamboo forest, on 20 September 1998 (c.900 m) and 24 September 1998 (c.800 m; MLNS 101694; approximately 2 km between sites). The foothill forest site was characterized by steep slopes with frequent natural landslides supporting vegetation in different stages of succession, ranging from low, dense thickets to 10-15 m tall secondary forest with many slender trees.

Serranía Cuchilla, depto. La Paz (Hennessey et al. 2003a). Presumably the same pair was observed and sound recorded (included in Mayer 2000; MLNS 101778, 101795) by ABH on 16 and 17 October 1998 at 06:16 hrs and 18:14 hrs, respectively, in evergreen foothill forest (c.800 m) with no evidence of bamboo. A single bird was heard on 19 October 1998 at 08:28 hrs (c.850 m) in the same habitat approximately 1 km from the previous spot.

Illampu, Serranía de Marimonos, depto. La Paz. A pair was mist-netted by J. Tobias and N. Seddon (pers. comm.) on 27 March 2005.
Mosetén Communal Lands, depto. Cochabamba. SKH heard the song of a single bird on the morning of 14 September 2004 in evergreen foothill forest (c.720 m) during a trek from the village of San Pedro de Cogotay to the confluence of the Santa Elena and Ipiri rivers.

Río Ipiri at its confluence with the Río Santa Elena, northwestern tip of Cordillera Mosetenes, depto. Cochabamba. Calls of a single bird were heard in the vicinity of the river confluence (c.640 m) by SKH on the morning of 20 September 2004. Calls of a second individual were sound recorded by SKH on 17 September 2004 at 09:40 hrs (c.800 m) while observing an extensive mixed-species foraging flock active at all levels at the edge of a logging gap; the Recurvebill appeared to participate in the understorey component of that flock, which contained, among other species, White-shouldered Antshrike Thamnophilus aethiops, Bluish-slate Antshrike Thamnomanes schistogynus, Yungas Antwren, Gray Antwren Myrmotherula menetriesii, Ringed Antpipit Corythopis torquata and Tawny-crowned Greenlet Hylophilus ochraceiceps. The study area contained very dry evergreen forest bordering on semi-deciduous with virtually no vascular epiphytes in the canopy. The forest suffered from moderate to locally strong illegal selective logging activities, creating numerous gaps and, along the river, shrubby overgrown clearings. Bamboo was largely absent except for a patch of c.10 m tall Guadua bamboo less than 1 ha in size near the river confluence.
Laguna Carachupa, Cordillera Mosetenes, depto. Cochabamba. Birds were observed on most days and sound recorded repeatedly over a 24-day survey period by SKH and MK in August and September 2003 at altitudes of 1200-1380 m in Guadua bamboo and regenerating forest, but never in mature forest. Birds were observed foraging (repeatedly on stems of Guadua bamboo) singly, in pairs or with mixed-species foraging flocks in the understorey, but never in mid-level or canopy.

Serranía de Callejas, old Aguirre – El Palmar road, depto. Cochabamba (see Herzog et al. 2005a). A single song was sound recorded in the background of a dawn chorus recording made by SKH on 23 August 1996 at 06:26 hrs (c.1500 m) in wet evergreen forest. The old specimen locality El Palmar is also located in the Serranía de Callejas but at a lower altitude.

Serranía La Luna, depto. Santa Cruz. Unpublished field notes of N. Renaudin and F. Sagot archived at the David Snow Library of Asociación Armonía report the observation of a pair at 1200 m on 10, 11 and 16 October 1995.
Río Salado, depto. Santa Cruz. A single bird was sound recorded by F. Sagot (included in Mayer 2000) on 8 March 1996 at 17:30 hrs in semi-deciduous forest (c.1400 m).

Los Volcanes, depto. Santa Cruz (see Herzog and Kessler 2002). A single bird was sound recorded by SKH on 8 October 1997 at 07:02 hrs (c.1200 m) in semi-deciduous forest. L. Rubey (pers. comm.) and ABH also sound recorded a bird in the same habitat in 1999. From July 2003 to October 2005 a total of 11 individuals were mist-netted and colour-ringed, five in evergreen, four in dry and two in semi-deciduous forest. Three of the five evergreen forest birds also were recaptured at least twice, resulting in a total of 18 Recurvebill captures, which occurred in July and October 2003, in April, June, August, September, October and December 2004 and in February, April, May, July, September and October 2005. Point counts and territory mapping also resulted in occasional observations (especially in 2004) in humid and semi-deciduous forest of a single bird or a pair, but none of the colour-ringed birds were sighted, impeding estimates of territory size.

In addition, there have been recent sightings of the Bolivian Recurvebill at previously known sites. It was observed at Río Saguayo by N. Renaudin (pers. comm.) on four separate occasions in 1995, and near El Palmar by MK on 5 September 1996 (c.700 m), by B. M. Whitney (pers. comm.) and on 15 August 1998 (c.900 m) and by ABH and B.M. Whitney in 2001 (c.900 m). The bird observed by MK participated in an understorey mixed-species flock that was seen only briefly crossing a ridge and that contained, among other species, Buff-throated Foliage-Gleaner Automolus ochrolaemus, White-flanked Antwren Myrmotherula axillaris and Red-crowned Ant-Tanager Habia rubica. Finally, S. Kreft (pers. comm.) sound recorded an individual in dense secondary scrub on a yucca field at forest edge on 23 August 2001 (c.900 m) c.40 km southwest of Villa Tunari along the road from Cochabamba to Villa Tunari. We are not aware of any recent observations of the Bolivian Recurvebill at the historic Santa Ana site (Carriker 1935), which is located on the main road between the northern Bolivian lowlands and the capital La Paz and has become highly disturbed supporting only secondary forest and scrub (authors, pers. obs.).

Natural history

Parker et al. (1992) found the Bolivian Recurvebill to primarily inhabit very dense shrubby vegetation on natural landslides and dense, tangled forest undergrowth in edge situations (near tree fall gaps or at river margins). In addition, Parker et al. (1992) and Whitney et al. (1994) reported that the species moves up to the mid-storey and subcanopy when foraging singly or in pairs with mixed-species flocks of canopy insectivores, probing dead plant material suspended in vine tangles or epiphytic vegetation on trunks and major branches (Parker et al. 1992). No foraging observations with understorey mixed-species flocks or away from mixed-species flocks are mentioned in the literature.

We have found the Bolivian Recurvebill to be foraging both singly and in pairs apart from mixed-species flocks as well as with understorey mixed-species flocks, but we did not observe it participating in subcanopy or canopy mixed-species flocks. The species predominantly forages actively, although at times somewhat sluggishly, in dense understorey vegetation moving along thin branches, typically in a perched stance. Where Guadua bamboo is present, foraging often occurs on, but is not restricted to, bamboo stalks. On 16 September 1998, ABH observed one bird on Serranía Beu in a Hang-up posture (terminology of foraging behaviour follows Remsen and Robinson 1990) on a vertical bamboo stem, turn to a Hang-down manoeuvre and Chisel a leaf at the joint of the stalk within 1-2 m above ground inside a very small forest area surrounded by bamboo. On Cordillera Mosetenes SKH also observed a bird on 31 August 2003 on nearly vertical, thick (c.10 cm) Guadua bamboo stems 3-6 m above ground in Hang-sideways posture removing the dry sheaths at the joints of stems with Chisel manoeuvres. Additionally, on Cordillera Mosetenes SKH repeatedly heard calling birds from dense Guadua bamboo patches that appeared to be foraging (a Chisel manoeuvre on dry sheaths of Guadua bamboo stems produces a very characteristic sound; Fig. 3C) but could not be located visually. At Los Volcanes, SKH observed a single bird applying the Chisel manoeuvre to a thin (1-2 cm), dry stem of Urera baccifera (Urticaceae) suspended horizontally c.1 m above ground in a small treefall gap in semi-deciduous forest. SKH repeatedly observed birds in evergreen forest at Los Volcanes in a perched stance inspecting dry suspended leaves in dense understorey at 0.5-2 m above ground.

ABH made several observations of less typical behaviours well above the understorey level. On Serranía Cuchilla he observed a pair foraging in mid-canopy vine tangles in Hang-up and Hang-sideways manoeuvres 15-25 m above the ground. On Serranía Cuchilla he observed two birds landing approximately 12 m above the ground in Hang-up posture on a trunk of a dead palm with many small holes inside closed forest. One bird at San Miguel Chico was observed in Hang-up posture on a thin stalk (not bamboo) c.15 m above ground. SKH once also heard a pair singing in the subcanopy or canopy of 30-m tall forest at Río Cocos, but could not see the birds.

Bolivian Recurvebill is more of a habitat generalist than originally known. It is found in a variety of evergreen forest habitats with varying levels of natural and even human disturbance as well as in semi-deciduous and locally even in deciduous forest. These forests range in mean annual precipitation from over 8000 mm (Alto Palmar in Serranía de Callejas; Kessler 1999) to about 1300 mm (Los Volcanes; Herzog and Kessler 2002). Although we found the species at a number of localities where bamboo was scarce or absent, our abundance estimates from Cordillera Mosetenes (see below) and the Río Cocos (see above) indicate that Bolivian Recurvebill reaches its highest population densities in areas where thick-stemmed Guadua bamboo is abundant.

Ten of the 11 Bolivian Recurvebills mist-netted at Los Volcanes were adults based on their fully ossified skulls and adult plumage, but we were unable to determine their sex, and none showed any signs of reproductive activity (cloacal protuberance, brood patch). A bird captured on 28 December 2004 in humid forest appeared to be a young of the year based on its incompletely ossified skull and juvenile plumage characteristics (e.g., central underparts featherless with slightly scaly skin) combined with heavy body and tail feather moult. Incidental body feather moult was noted in four adult birds captured on 22 August 2004, 16 September 2004, 20 April 2005 and 24 July 2005, whereas only a single adult was observed with heavy body feather moult on 23 February 2005. Flight feather moult was observed in only one capture on 20 April 2005 (incidental asymmetric moult), and none of the adults showed signs of tail feather moult. Wear of the outer five primaries was moderate to heavy in four birds captured from late September to late October (all three years), with no to light flight feather wear recorded from late February to mid-September. No adults were captured in November, December or January, a period which corresponds to the main breeding season of almost all forest birds at Los Volcanes (SKH and VHGS, unpubl. data). Morphometric measurements of the 11 birds are presented in Table S1.

Vocalizations

Although Bolivian Recurvebill is an understorey skulker that is difficult to observe, it has a loud and distinctive song, which was first described briefly by Parker et al. (1992). The typical song (Fig. 1A, B) is a 2.2-2.3-second series of rapidly rising, harsh, rattling notes (c.2.5-4.0 kHz with several under- and overtones) that is frequently repeated (about every eight seconds). Birds frequently sing during the dawn chorus and occasionally at dusk; they also may vocalize sporadically in late morning and at mid-day, but usually only one or at most a few song phrases are given at that time of day. One singing bird was observed by ABH perched in a head-raised posture, bill pointing upwards and the tail wagging from side to side. The call (Fig. 1C) is a fairly indistinctive nasal “krek” or “kwek” that appears to be used both as an alarm and contact call while foraging. One bird accompanied the alarm call with a wing shivering display (ABH), but call and wing shivering were not always given simultaneously. Based on limited experience from Los Volcanes and observations from other survey localities, it appears that Bolivian Recurvebill has a peak in song activity from about August to November, a seasonal pattern that also can be observed in many other forest birds in Bolivia (authors, pers. obs.).
Yungas Antwren Myrmotherula grisea
New distributional records
Palmerani-Urubamba, Curva Alegre and Putina Puncu, depto. Puno, extreme southeast Perú. The loud song of one bird was detected in the background of a sound recording made by SKH at Palmerani on 2 March 2005 at 07:58 hrs (c.1100 m). The antwren appeared to sing from a patch of fairly dense understorey in a shade coffee plantation. In late January 2006 VHGS observed and sound-recorded the species repeatedly in similar habitat at Palmerani and Urubamba (1100-1200 m). These represent the first records of the species for Peru. Prompted by the discovery of Bolivian Recurvebill at this site (see above), the general area was visited in June 2007 by a team from the Louisiana State University Museum of Natural Science, and a pair of birds each was collected at 1200 m in humid forest c.4 km east of the village of Putina Puncu and on a ridge just northwest of Curva Alegre (D.F. Lane and A. Cuervo, pers. comm.).
Río Cocos, depto. La Paz. The species was observed on four out of nine survey days by SKH, VHGS and T. Perkins (900-1100 m), and singing birds were sound recorded by SKH on 24 and 26 February 2005 at 06:58 hrs and 06:49-06:54 hrs, respectively.
Serranía Eslabon, depto. La Paz. The species was observed by B.M. Whitney and A. Perry (pers. comm.) in August 1995 in evergreen forest (no coordinates or altitude available).
Hacienda Ubito, Río Ubito valley, depto. La Paz (Perry et al. 1997). A pair was observed near Hacienda Ubito (850 m) in a mixed-species flock at mid-level at the border of inter-Andean dry and riverbank forest by N.A. Helme on 11 July 1993.

Río Machariapo valley, depto. La Paz. The species appears to be fairly common throughout the Machariapo valley in semi-deciduous forest near streams, where it was observed repeatedly along the road from Apolo to Asariamas. Two observations of pairs participating in understorey mixed-species flocks were made on 23 July 1993 by MK (1150 m) and on 29 July 1993 by N.A. Helme (950 m) (Perry et al. 1997). ABH observed the species on several occasions during a survey from 5 to 15 July 2000, and he sound recorded a pair of birds each on 14 and 15 July 2000 in the understorey at 1100-1150 m.

Yarimita, Río Tuichi valley, depto. La Paz. Observed and sound recorded repeatedly at this site by ABH from 1-3 July 2002 in the understorey of semi-deciduous forest near streams at 900-1000 m.
Cerro Asunta Pata, depto. La Paz. A team of the Museum of Natural Science, Louisiana State University, Baton Rouge, U.S.A., collected three specimens (LSUMZ 162680 and 162681, the third specimen was deposited in the Colección Boliviana de Fauna, La Paz, CBF 3129) on 18 July, 24 July and 9 August 1993 on the southwest side of the Yuyo River (1300 m) (S. W. Cardiff and J. V. Remsen, pers. comm.) in up to 30 m tall evergreen forest in a transition from lowland to montane altitudinal belts (Parker and Bailey 1991, Herzog et al. 2002). Interestingly, the species was recorded neither by SKH and MK (unpubl. data) during a 2-week survey at the same site in 1997, nor by Parker and Bailey (1991) in similar habitat on the northeast side of the Yuyo River at Calabatea.

Serranía Pilón, depto. Beni (Hennessey et al. 2003a). A single female-plumaged bird was seen by SKH in evergreen foothill forest (c.850 m) in an understorey mixed-species flock on 4 August 1997. This represents the only report of Yungas Antwren for Pilón Lajas Biosphere Reserve despite intensive survey effort and the presence of apparently suitable habitat within the species' altitudinal range (Hennessey et al. 2003a), and it seems safe to conclude that this protected area does not hold a viable breeding population of the species.

Padilla, Serranía de Marimonos, depto. La Paz. Two pairs and a female-plumaged bird were observed by J. Tobias and N. Seddon (pers. comm.) in March 2005. One pair was seen repeatedly in an under- to mid-storey mixed flock containing, among other species, Spectacled Bristle-Tyrant Phylloscartes orbitalis, Black-goggled Tanager Trichothraupis melanops and Olive Tanager Chlorothraupis carmioli.
Caranavi, depto. La Paz. Two specimens housed in the Colección Boliviana de Fauna (CBF 2006, 2045) were collected at this site by F. Hinojosa on 9 and 10 March 1988 (920 m). However, the precise collecting locality seems unclear given that the coordinates and altitude stated on the specimen label do not match, and given that Caranavi is situated at 15°50’S, 67°34’W (600 m).
Río Ipiri at its confluence with the Río Santa Elena, northwestern tip of Cordillera Mosetenes, depto. Cochabamba. Several loud songs were sound recorded by SKH on 17 September 2004 at 09:40 hrs (c.800 m) while observing an extensive mixed-species foraging flock active at all levels at the edge of a logging gap; the Antwren appeared to participate in the understorey component of that flock, which contained, among other species, Bolivian Recurvebill, White-shouldered Antshrike Thamnophilus aethiops, Bluish-slate Antshrike Thamnomanes schistogynus, Gray Antwren Myrmotherula menetriesii, Ringed Antpipit Corythopis torquata and Tawny-crowned Greenlet Hylophilus ochraceiceps. This was the only observation of Yungas Antwren during 11 survey days at altitudes of 640-1250 m. The study area contained very dry evergreen forest bordering on semi-deciduous with virtually no vascular epiphytes in the canopy. The forest suffered from moderate to locally strong illegal selective logging activities, creating numerous gaps.

Laguna Carachupa, Cordillera Mosetene, depto. Cochabamba. Birds were observed on most days and sound recorded repeatedly over a 24-day survey period by SKH and MK in August and September 2003 at altitudes of 1250-1340 m in older regenerating forest, but never in mature forest, which had a rather open understorey. Birds were seen foraging in pairs or family groups with mixed-species foraging flocks in the understorey.

Río Altamachi near the confluence with the Río Pampa Grande, depto. Cochabamba (MacLeod et al. 2005). Two loud songs were heard by SKH from evergreen forest at the edge of a dry creek bed (c.1250 m) on 7 September 2001 at 09:45 hrs.
Alto Palmar (Serranía de Callejas, old Aguirre – El Palmar road), depto. Cochabamba (see Herzog et al. 2005a). SKH recorded the loud song and call of a male in lower understorey on 27 August 1996 at 08:40 hrs (c.1200 m) and the loud song of a bird not seen on 29 August 1996 at 10:05 hrs (c.1250 m) and on 31 October 1997 at 11:20 hrs (c.1050 m) in wet evergreen forest.

Campamento Macuñucú, depto. Santa Cruz. A pair and a single male were seen and sound recorded on 27 September 1996 at 06:03 and on 29 September 1996 at 6:44 hrs, respectively, by SKH and A.K. Green in the understorey of semi-deciduous forest along the Río Macuñucú (c.450 m) a few hundred metres up-river from the park guard station Campamento Macuñucú. One to two additional birds were heard loud song at 07:12 hrs) and seen (a male) in the understorey on 29 September 1996.

Los Volcanes, depto. Santa Cruz. Presumably a vagrant pair was seen by MK in early October 1997 in semi-deciduous forest (1050 m). Despite intensive ornithological work in the area from early 2003 to late 2005 the species was not observed again at Los Volcanes. 

Natural history
Yungas Antwren is more of a forest habitat generalist than previously thought, ranging from wet upper foothill and lower Yungas forest in the Serranía de Callejas (Alto Palmar) with a mean annual precipitation in excess of 8000 mm (Kessler 1999) to semi-deciduous forest along streams in inter-Andean dry valleys of depto. La Paz (Río Machariapo) with a mean annual precipitation of around 1300 mm (Herzog and Kessler 2002). It inhabits the lower strata of both primary and older to mid-aged secondary or regenerating forest, where a key factor for its presence and abundance appears to be a well-developed, structurally complex and dense understorey, often with abundant Chusquea bamboo. Only rarely is the species found in young regenerating forest.


As noted in previous accounts on the natural history of the species (Carriker 1935, Remsen et al. 1982, Perry et al. 1997), Yungas Antwren regularly participates in insectivorous understorey mixed-species flocks, or in the understorey component of flocks that forage in two or more strata, where it forages for arthropods within 1-6 m above ground. Parker et al. (1992) and Perry et al. (1997) also reported its presence in mid-storey and lower canopy mixed flocks at 8-15 m above ground, but we do not have similar observations. Parker et al. (1992) noted that Yungas Antwren always associated with Tawny-crowned Greenlet Hylophilus ochraceiceps at the Río Saguayo, whereas Carriker (1935) and Remsen et al. (1982) reported on its association with Gray Antwren and White-flanked Antwren M. axillaris in depto. La Paz. However, as indicated by our own observations and those of Perry et al. (1997), Yungas Antwren associates with a wide variety of species lacking a range-wide interspecific attraction to one or few particular species, and mixed flock composition generally depends on the composition of the local bird community. On Cordillera Mosetenes, for example, an understorey flock observed by SKH with two immature male Yungas Antwrens included, among other species, Black-eared Hemispingus Hemispingus melanotis, Common Bush-Tanager Chlorospingus ophthalmicus and Three-striped Warbler Basileuterus tristriatus, all of which are species not previously reported to associate with Yungas Antwren in mixed flocks.


The species’ foraging behaviour has been appropriately described in previous accounts. It forages fairly acrobatically and moves quickly between leaf clusters (Remsen et al. 1982). Most frequently it searches and probes dead leaf clusters in vine tangles (Parker et al. 1992, Perry et al. 1997) or in bamboo. Occasionally it probes balls of moss on branches (Parker et al. 1992) or scans both sides of green and dead leaves (Perry et al. 1997). All foraging observations are of birds in mixed-species flocks, and the species may be an obligate mixed-flock attendant.


Very little is known about the breeding biology of Yungas Antwren. Four specimens collected in June and early July in depto. La Paz by Remsen et al. (1982) had enlarged or slightly enlarged gonads, suggesting reproductive activity. Both members of a pair observed by Parker et al. (1992) in mid-August in depto. Santa Cruz carried orthopterans, presumably to provide nestlings with food. Immature males were observed in early July by Remsen et al. (1982) and in mid-September by SKH at Laguna Carachupa in depto. Cochabamba. Both immature males observed by SKH participated in the same mixed flock and were characterized by a grey head, throat, breast and upper back and mostly grey wings, whereas the lower back, lower underparts, tail and a spot on the side of the neck were brownish. One strongly responded to the playback of its own foraging calls with loud songs, indicating that territorial behaviour commences before entirely adult plumage is obtained.
Vocalizations

The loud song of Yungas Antwren (Fig. 2A, B) is a series of between two and nine whistled notes. Most frequently, songs with four (39.5 % of 162 loud songs examined) or five (24.1 %) notes are given. Individual notes of a given loud song are very similar in frequency, shape, duration and loudness, except that the first note is often slightly longer and weaker than subsequent notes (Fig. 2A). Notes have a duration of about 0.2 sec (just under 0.3 sec in the first note) and peak at around 4 kHz followed by a fairly steady decrease in frequency, covering a frequency range of between 1.2 kHz and 2.0 kHz. Internote intervals are rather short (c.0.1 sec).


We also documented several types of call notes of Yungas Antwren (Fig 2B-F), some of which were first briefly described by Whitney and Pacheco (1997; see also Isler and Whitney 2002). During apparent territorial disputes or when agitated after song playback, singing birds may give a fast series of ‘aggressive’ calls (Fig. 2B, C) between loud songs, which consist of two basic elements, a warble and a nasal burry note (most prominently illustrated by the penultimate and last note, respectively, in Fig. 2C). The succession of these two elements may vary. The warble appears to be what Zimmer and Isler (2003) referred to as an upslurred double-noted “do-leep”, whereas two nasal burry notes given in succession were described as an introductory “djéer, djéer” by Whitney and Pacheco (1997). A contact call (Fig. 2D) given while foraging has a fairly complex note structure (described by Whitney and Pacheco 1997 as “kleek” and by  Zimmer and Isler 2003 as a sharp, upslurred “wheep”), whereas fairly quiet call notes (Fig. 2E, F) of varying peak frequency have a simple inverse V-shape.

Table S1. Descriptive statistics of wing chord, tail, tarsus and culmen (from anterior edge of nares to bill tip) measurements (in millimetres) and body mass (in grams) of 11 Bolivian Recurvebills of unknown sex mist-netted in Los Volcanes, depto. Santa Cruz, Bolivia. N = 11 for all characters except tail length (N = 10) and mass (N = 18, data from recaptured individuals included).

	
	Mean ± SD
	Range

	Wing chord
	93.0 ± 3.9
	85–98

	Tail
	82.6 ± 3.4
	78–89

	Tarsus
	23.6 ± 0.5
	22.6–24.7

	Culmen
	13.7 ± 0.7
	12.7–14.9

	Mass
	39.6 ± 2.8
	36.0–48.5


Figure S1. Spectograms of vocalizations of Bolivian Recurvebill Simoxenops striatus. (A) Typical song with a characteristic rise in frequency (A. B. Hennessey, recorded after playback, 16 October 1998, Serranía Cuchilla, depto. Beni). (B) Atypical song with a slower pace and a change in note structure at toward the end (last five notes) (S. K. Herzog, natural vocalization, 31 August 2003, Laguna Carachupa, depto. Cochabamba). (C) Call notes given while foraging; the sounds between the second and third call are caused by Chisel manoeuvres of the foraging bird applied to dry sheaths of Guadua bamboo stems (S. K. Herzog, natural vocalization, 30 August 2003, Laguna Carachupa, depto. Cochabamba).

Figure S2. Spectograms of vocalizations of Yungas Antwren Myrmotherula grisea (all recordings made by S. K. Herzog). (A) Loud song; as apparent in the spectogram, the first note usually is slightly longer and weaker than subsequent notes (recorded after playback, 27 August 1996, Alto Palmar, depto. Cochabamba). (B) Loud song with slightly differently shaped individual notes and a visible overtone, followed immediately by “aggressive” calls (natural vocalization, 29 September 1996, Río Macuñucú, depto. Santa Cruz). (C) Series of “aggressive” calls (succession of individual elements may vary); these calls are usually given in between song phrases during territorial disputes or in response to playback (recorded after playback, 27 August 1996, Alto Palmar, depto. Cochabamba). (D) Contact call given while foraging (natural vocalization, 13 September 2003, Laguna Carachupa, depto. Cochabamba). (E) and (F) Quiet calls given either by a singing bird or its mate in between song phrases (recorded after playback, 13 September 2003, Laguna Carachupa, depto. Cochabamba).
Figure S1
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Figure S2
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