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Morphological Comparisons
We performed visual assessments of plumage and 
took morphological measurements from Scytalopus 
[magellanicus] specimens from central and southern Peru 
(Appendix A). DFL took additional measurements (bill 
depth) from many of the same specimens as well as from 
some material in AMNH and USNM. Most specimens 
were gathered together for assessment at LSUMZ, but a 
few specimens were reviewed and measured separately by 
PAH and MBR. We measured wing (flat), tail, tarsus, and 
bill (from distal edge of the operculum to tip and depth 
at base). In addition to comparing measurements individ-
ually, we also performed principal components analysis 

to determine if taxa occupy unique areas of multivariate 
space using the prcomp function in R 3.5 (R Core Team 
2013). We described plumage coloration using Munsell 
Soil Color Charts (1994, 2000).

Molecular Identification and Phylogeny
A comprehensive Scytalopus phylogeny based on mito-
chondrial NADH dehydrogenase 2 (ND2), ultraconserved 
elements (UCEs), and exon sequences was recently 
completed by Cadena et al. (2020). We sequenced 16 older 
Scytalopus specimens lacking vocal data, including the holo-
type of S. altirostiris (ANSP 115273 from Atuén, Amazonas), 
and we obtained ND2 sequences using methods designed 

FIGURE 1.  New Scytalopus taxa from the Peruvian Andes. (Upper left) Adult male and female of Jalca Tapaculo, Scytalopus frankeae 
from Huánuco. (Upper right) Male Scytalopus frankeae from Junín. (Lower left) Adult males of Ampay Tapaculo, Scytalopus whitneyi (left 
from Apurímac, right from Ayacucho). (Lower right) Adult male (top) and female (below) of White-winged Tapaculo, Scytalopus krabbei. 
Watercolor painting by JF.
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for UCE capture and sequencing, to confirm their identities 
by comparison with the Cadena et al. (2020) reference data-
base. Briefly, we sampled dried tissue from specimen toepads 
and prepared them for sequence capture and Illumina 
sequencing following Salter et al. (2019). From demultiplexed 
samples, we quality-controlled reads using Trimmomatic 
(Bolger et al. 2014) default settings, and then readmapped to 
putative conspecific Scytalopus ND2 sequences in Geneious 
6 (Kearse et al. 2012). Following readmapping, we checked 

sequence quality manually and extracted consensus ND2 
sequences. Nine of these 16 specimens were confirmed to 
be S. [magellanicus] sequences (GenBank accession num-
bers MN729326-34), and were added to the 56 individuals 
previously sequenced (Cadena et  al. 2020) along with 2 
outgroup species (S. acutirostris, S. diamantinensis), totaling 
66 sequences. This alignment represented all named taxa in 
S. [magellanicus] as well as unassigned populations from 
central Peru.

FIGURE 2.  Known localities for central Peruvian forms in Scytalopus [magellanicus]. Names of departments abbreviated.
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From the new combined dataset, we inferred a ND2 gene-
alogy using maximum likelihood (ML, RAxML, Stamatakis 
et al. 2014) and Bayesian (BEAST 2.2, Bouckaert et al. 2014) 
methods. Testing for sequence model fit in partitionFinder 
2.1.1 (Guidon et al. 2010, Lanfear et al. 2012, 2016) consid-
ering all BEAST models, the AICc criterion, and the greedy 
search scheme identified the HKY+I+G, TRN+I+G, and 
GTR+I+G models for each codon position, respectively. 
However, in RAxML, we instead implemented an ML search 
and 1,000 rapid bootstraps using the GTR+ Γ model for each 
codon as recommended by the program authors; see also 
Abadi et  al. (2019). For BEAST, we implemented 2 inde-
pendent Markov chain Monte Carlo (MCMC) chains of 10 
million generations, sampled every 10,000 generations, and 
chose a Birth-death tree prior. Preliminary MCMC runs using 
partitionFinder-identified sequence evolution models and 
an uncorrelated lognormal relaxed clock did not converge, 
suggesting overparameterization. For subsequent MCMC 
runs, we instead chose simpler HKY+I (1st–2nd positions) or 
HKY+Γ (3rd position) substitution models and a strict mo-
lecular clock (Ho and Duchêne 2014). We assessed param-
eter stationarity with Tracer 1.7 (Rambaut et al. 2018), and 
ensured that effective sample sizes for all parameters were 
greater than 200. After discarding the first 25% as burn-in, 
posterior trees were summarized as a maximum clade cred-
ibility tree with TreeAnnotator 2.2 (Bouckaert et al. 2014).

Taxonomy
We rank populations of Scytalopus as species when cumula-
tive evidence supports that they are diagnosable, independ-
ently evolving lineages (de Queiroz 2007), which are likely 
reproductively isolated from each other. In practice, we apply 
information from vocal behavior, genetics, and morphology 
to assess whether populations consistently fulfill expecta-
tions characteristic of currently recognized Scytalopus spe-
cies under different species concepts; more fulfilled criteria 
produce stronger and more comprehensive arguments 
for species rank. (1) Populations are found in sympatry or 

parapatry along elevational gradients without evidence of 
interbreeding, thus maintaining their integrity because of 
reproductive isolation (Mayr 1942). (2) Populations are vo-
cally diagnosable. Contra Krabbe and Schulenberg (1997, 
2003), who considered only vocal differences in song, we 
follow the broader approach by Whitney et  al. (2010) by 
also including diagnostic calls. (3) Populations are geneti-
cally distinct, as inferred by phylogenetic analysis of avail-
able genetic data revealing reciprocal monophyly. We expect 
that populations are more likely to be species if they have 
maintained DNA sequence divergence from other similar 
populations, but we apply no operational thresholds for 
recognizing species. (4) Populations are morphologically di-
agnosable. Many universally accepted Scytalopus species fail 
to fulfill this expectation, but we include it for cases of mor-
phological distinctness. Here, we rank populations as spe-
cies if they fulfill at least criterion 1, or the union of criteria 
2 and 3, resulting in taxonomic decisions broadly con-
sistent with those already in place for Scytalopus, as for ex-
ample with recognition of Diamantina Tapaculo Scytalopus 
diamantinensis, which is diagnosable genetically and by 
call, but essentially identical in adult plumage, and sim-
ilar in song, to the allopatric Planalto Tapaculo Scytalopus 
pachecoi (Gill and Donsker 2019, Remsen et al. 2019).

RESULTS

Systematic Relationships
Bioacoustic, phylogenetic, and to some extent morpholog-
ical data demonstrate distinct geographical structure of 
Scytalopus [magellanicus] throughout Peru. We identified 
strongly supported mtDNA clades corresponding to cur-
rently recognized species S. opacus, S. altirostris, S. affinis, 
S. simonsi, and S. urubambae, and 3 unnamed lineages that 
are geographically circumscribed: 1 from Amazonas, San 
Martín, and Huánuco north of the Río Huallaga (northern); 
1 from Huánuco south of the Río Huallaga, Pasco, and 
Junín (central); and 1 from Ayacucho and Apurímac 
(southern). Each of these clades was vocally diagnosable 
(Figures 4 and 5, Table 1), and most were identifiable by 
adult male plumage characters and bill measurements 
(Tables  2 and 3). One or more of the 5 vocal characters 
that varied among these taxa diagnosed all recognized spe-
cies (S. altirostris, S. affinis, S. urubambae, S. simonsi) and 
unnamed populations with “churr” songs. Similarly, these 
species and unnamed populations generally occupied sep-
arate portions of churr song principal component analysis 
(PC)-space (Appendix Figure 7).

Unexpectedly, we recovered no statistical support for the 
monophyly of S. schulenbergi because a S. schulenbergi spec-
imen from Cusco was strongly divergent from specimens 
from Puno and La Paz, Bolivia. Consequently, analyses were 
unable to resolve ND2 relationships among S. schulenbergi 

FIGURE 3.  Section of song of Scytalopus simonsi with indications 
of the parts used for measuring pace of churrs, pace of strokes, 
number of strokes, and duration of churrs.
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78.32°W); the type locality (Cerro Patricia) in northern San 
Martín near the Amazonas border (5.723°S, 77.754°W); and 
central Huánuco at Bosque Unchog (9.737°S, 76.170°W) and 
between Zapatagocha and Huaylaspampa (9.769°S, 76.085°W). 
It has been recorded at elevations ranging from 2,775 to 3,500 
m, but primarily from 2,900 to 3,100 m. Although possibly ab-
sent locally as a result of interspecific competition, it is likely 
that Scytalopus krabbei occurs elsewhere along the humid 
eastern slope of the Andes north of the Río Huallaga. This 
region is remote and relatively little explored, and S. krabbei 
long has been confused with S. altirostris. The 2 are syntopic 
at Bosque Unchog, but S.  krabbei is generally replaced at 
higher elevations by S. altirostris, a species that appears to be 
absent from both Cordillera Colán and Cerro Patricia. The 
altitudinal range of S.  krabbei is entirely encompassed by 
the forest-based S.  acutirostris, which also occurs at lower 
elevations. In northern San Martín, where S.  acutirostris 

appears to be absent, S.  krabbei may be replaced at lower 
elevations by S. parvirostris.

Habitat
Scytalopus krabbei has been recorded in wet shrub forest 
and upper montane forest. Where it co-occurs with 
S. acutirostris, S. krabbei may be more closely tied to actual 
shrubline vegetation where it interdigitates with open tus-
sock grass habitat, whereas S. acutirostris is also found in 
deeper elfin forest understory.

Conservation
Scytalopus krabbei is common in appropriate habitat in the 
Bosque de Protección Alto Mayo (1,820 km2) and Santuario 
Nacional Cordillera de Colán (392 km2). Possibly, it is less 
common or local further south where known to be syntopic 
with S.  altirostris. We suggest that it be categorized as a 

TABLE 1. Some measurements (range, mean ± SD, number of individuals sampled) of songs of some members of Scytalopus 
[magellanicus] from Peru and immediately adjacent Bolivia. Note the rapid pace of krabbei, the few and slow-paced strokes in churrs 
of S. frankeae, birds from Junín with fewest strokes and highest pitch. Note also the single-noted song of S. whitneyi, highest pitched in 
birds from Ayacucho. The slow-paced strokes and high pitch in churred song from Ayacucho (n = 1) might also prove to be a constant 
difference from Apurímac birds.

Pace of 
churrs 

(churrs s–1)
Duration of 

churr (s)

Number 
of strokes 
in churr

Pace of strokes 
in churr 

(strokes s–1)
Loudest pitch 
of churr (Hz)

Pace of 
1-noted song 

(notes s–1)

Duration 
of note in 
1-noted 
song (s)

Loudest pitch 
of 1-noted 
song (Hz)

S. affinis 2.2–3.8 
(3.2 ± 0.5) 

n = 18

0.11–0.18 
(0.15 ± 0.02) 

 n = 18

7–14  
(11 ± 2)  
n = 18

69–91  
(80 ± 7)  
n = 18

3,410–4,363 
(3,770 ± 282) 

n = 18

   

S. krabbei 3.8–5.5 
(4.6 ± 0.9)  

n = 3

0.08–0.12 
(0.10 ± 0.02) 

n = 3

5–6  
(5.3 ± 0.6)  

n = 3

43–58 
(51.3 ± 7.6)  

n = 3

3,332–3,902 
(3,600 ± 287) 

n = 3

   

S. altirostris 1.6–2.6 
(2.1 ± 0.3) 

n = 10

0.10–0.14 
(0.12 ± 0.01) 

n = 9

5.0–9.0 
(6.7 ± 1.1)  

n = 9

61–79  
(70 ± 6)  

n = 9

3,135–3,650 
(3,456 ± 159) 

n = 10

   

S. frankeae 
Huánuco

1.5–1.8 
(1.7 ± 0.1)  

n = 7

0.08–0.12 
(0.09 ± 0.01) 

n = 7

2.5–3.5 
(2.9 ± 0.4)  

n = 7

25–31  
(28 ± 2)  

n = 7

3,085–3,665 
(3,413 ± 186) 

n = 7

   

S. frankeae  
Junín

1.6–2.3 
(1.9 ± 0.2) 

n = 6 a

0.05–0.08 
(0.07 ± 0.01) 

n = 25

2.0–3.0 
(2.5 ± 0.3) 

n = 25

26–36  
(31 ± 2)  
n = 25

2,408–4,466 
(3,877 ± 474) 

n = 25

   

S. whitneyi  
Ayacucho

2.0  
n = 1

0.12  
n = 1

5.5  
n = 1

39  
n = 1

3,163  
n = 1

1.5–1.8  
(1.7 ± 0.1)  

n = 6

0.07–0.08 
(0.07 ± 0.01)  

n = 6

3,129–3,729 
(3,355 ± 241) 

n = 6
S. whitneyi 
Apurímac

1.6–2.2 
(1.9 ± 0.2)  

n = 8

0.11–0.16 
(0.12 ± 0.02)  

n = 7

5.0–6.5 
(5.6 ± 0.5)  

n = 7

43–56  
(50 ± 5)  

n = 8

2,604–3,144 
(2,797 ± 205) 

n = 7

1.5–2.2  
(1.9 ± 0.2)  

n = 18

0.05–0.11 
(0.08 ± 0.01) 

n = 18

2,224–3,214 
(2,860 ± 237) 

n = 18
S. urubambae 1.7–2.4 

(2.0 ± 0.2) 
n = 12

0.10–0.15 
(0.11 ± 0.02) 

n = 12

6–11  
(7.4 ± 1.5)  

n = 12

60–82  
(66 ± 6)  
n = 12

2,867–3,323 
(3,131 ± 157) 

n = 12

   

S. simonsi  
Cusco

1.6–2.3 
(2.0 ± 0.3) 

n = 14

0.13–0.22 
(0.16 ± 0.03) 

n = 13

3–13  
(6.5 ± 2.9)  

n = 13

53–64  
(58 ± 3)  
n = 13

2,636–3,520 
(3,233 ± 259) 

n = 14

   

S. simonsi 
Puno and n 
La Paz

1.7–2.7 
(2.1 ± 0.4)  

n = 6

0.12–0.17 
(0.15 ± 0.02) 

n = 6

5–9.5  
(7.3 ± 1.6)  

n = 6

57–66  
(60 ± 3)  

n = 6

3,391–3,722 
(3,567 ± 128) 

n = 6

   

a Natural song. Songs recorded after playback measured 1.9–2.7 (2.3 ± 0.2) n = 12. No effect of playback was evident for other variables.
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Diagnosis
A small Scytalopus resembling other central and southern 
Peruvian members of S. [magellanicus] by the presence of 
a pale superciliary, which varies considerably in extent. In 
some individuals it is barely suggested, whereas in others 
it is more pronounced or even joined across the forecrown 
with a silvery sheen contrasting with the black lower fore-
head and lores (Figure 1). Scytalopus whitneyi is readily dis-
tinguished from S. frankeae, S. urubambae, and S. simonsi 
by its overall darker gray plumage and its duller and darker 
ochraceous brown flanks, rump, and vent, with relatively 
dense, narrow, and straight barring. The dark brown 
tail is scribbled with longitudinal markings like some 
individuals of S. frankeae. In S. urubambae and S. simonsi, 
the tail is dark brown and variably uniform, barred, or with 
scribbled markings. Scytalopus whitneyi can be similar to 
S.  schulenbergi in its head markings, but S.  schulenbergi 
has a uniform blackish tail, a slightly heavier bill, and light 
brown flanks with coarse and sparse barring (Cusco) or 
unbarred dark flanks (Puno, Bolivia).

Description of Holotype
Above dark fuscous (2.5Y/R2.5/1). Lores and ocular region 
black (N2.5). Crown with a light gray (N7) sheen when seen 
head on, most noticeable above eye, forming a faint eye-
brow. Tips of secondaries, bars on lower back and rump, 
edges all around on rectrices and presubterminally on 
the tip of each rectrix strong brown to ochraceous tawny 
(7.5YR4/6–10YR4/6). Underparts gray to dark gray (5Y5/1–
4/1), throat with slightly paler sheen. Flanks and under 
tail coverts with numerous straight, ochraceous tawny 
(10YR4/6) and dusky (7.5R2.5/1) bars. Rectrices dusky 
with faint longitudinal dark yellowish brown (10YR4/6) 
markings. Ten rectrices. Mass 14.7 g. Iris dark brown, bill 
blackish, feet dark brown. Skull unossified. Wing-, tail-, 
and body-molt. Testes 1 mm. Stomach contained insects. 
Measurements (mm): wing (flat) 54.5, tail 39, tarsus 20.5, 
bill from fore edge of operculum 5.6 mm.

Variation among Males
An adult male (NMHD 80110) is similar to the holotype, 
but the pale supercilium is more pronounced. Another 
adult male (LSUMZ 179689) is virtually identical to NHMD 
80110, but its forehead is paler, in some lights forming a 
band across the forehead reminiscent of S.  schulenbergi. 
A third male (MSB 33916) matches the type. The 3 males 
from Ayacucho have weakly developed superciliaries and 
lack the contrasting blackish lores and ocular region seen 
in the Apurímac specimens. All 3 had enlarged testes and 
a variable brownish wash to the mantle, suggesting they 
were subadults. Also, the fact that the Ayacucho female 
had a more strongly developed superciliary (see below) 
suggests that these plumage differences from Apurímac 
birds are age-related and not geographic.

Description of Female
The single known female specimen (KU 122548)  is from 
Ayacucho. Unlike male specimens from Ayacucho it has 
a narrow but prominent pale supercilium, widest over the 
eye. Throat and breast lighter gray (5/N) than in males, 
and the nape and back are slightly browner. Most of the 
upperparts are dark reddish brown (5YR3/3), wings, cen-
tral and lower back, rump, and upper tail coverts barred 
blackish. The lower underparts are buffy brown (7.5YR5/3), 
sides, flanks, and vent narrowly and densely barred black 
as in males. The longitudinal markings on the tail resemble 
those found in males, but are more pronounced.

Vocalizations
Primary song (n = 24) differs from all other S. [magellanicus] 
by consisting of a single repeated note (Figure 4E, panels 
1–4). The secondary song (n  =  9) is composed of regu-
larly repeated churrs (Figure 4F, panels 1–5). The pace of 
strokes in the churr is faster than in both populations of 
S.  frankeae, without overlap (Table 1), but slower than in 
S. urubambae, without overlap. Call (scold, only recorded 
from Apurímac; n = 4) 0.2 or 0.5–0.6 s long, composed of 
2 or 3 similar, rising notes, first or second harmonic var-
iably loudest, second harmonic loudest at 3.0–3.7  kHz 
(Figure  5D, panels 1–2). There is some indication that 
Ayacucho birds differ slightly vocally from Apurímac birds, 
the primary song (n = 6; Figure 4E, panels 3–4) being on 
average higher pitched, and the only example of secondary 
song (n  =  1; Figure  4F, panel 1)  having a slower pace of 
strokes (Table 1).

Distribution
Scytalopus whitneyi is known from 2 geographically sep-
arate populations. One population is in eastern Ayacucho 
south of Río Mantaro and is known from: Huisca (12.832°S, 
73.923°W), 9.5 km SE Pacobamba near Anco (13.099°S, 
73.693°W), 5.0 km NW Chungui (13.186°S, 73.651°W), 
Chupón (13.243°S, 73.514°W), and Yanacocha (13.255°S, 
73.522°W). The other population occurs in Apurímac be-
tween the Río Apurímac and Río Pampas and is known 
from the following localities, all within 26 km of Abancay: 
Ccocha (13.484°S, 72.982°W), near Huanipaca road 
(13.500°S, 72.932°W), Cerro Turronmocco (type locality, 
also referred to as Huanipaca road) (13.518°S, 72.888°W), 
almost throughout Bosque de Ampay including at 
Laguna Angascocha (13.593°S, 72.881°W), Las Cuevas 
(13.586°S, 72.886°W), and 7 km  N Abancay (13.570°S, 
72.886°W), near the pass on the main road above Abancay 
(13.583°S, 72.838°W), 2 forests on Cerro Queñua Khasa 
near Runtacocha (13.6775°S, 72.7929°W and 13.6768°S, 
72.7826°W), Quebrada Balcón (13.7033°S, 72.7058°W), 
and at 2 sites in Quebrada Chua: on the south slope of 
Cerro Casiniso (13.7635°S, 72.6836°W) and at Laguna 
Pumacocha (13.7538°S, 72.6782°W). Apparently absent 

D
ow

nloaded from
 https://academ

ic.oup.com
/auk/article/137/2/ukaa003/5743506 by R

oyal Library C
openhagen U

niversity user on 15 Septem
ber 2020



D
ow

nloaded from
 https://academ

ic.oup.com
/auk/article/137/2/ukaa003/5743506 by R

oyal Library C
openhagen U

niversity user on 15 Septem
ber 2020



D
ow

nloaded from
 https://academ

ic.oup.com
/auk/article/137/2/ukaa003/5743506 by R

oyal Library C
openhagen U

niversity user on 15 Septem
ber 2020



D
ow

nloaded from
 https://academ

ic.oup.com
/auk/article/137/2/ukaa003/5743506 by R

oyal Library C
openhagen U

niversity user on 15 Septem
ber 2020



20

The Auk: Ornithological Advances 137:1–26, © 2020 American Ornithological Society

New Scytalopus tapaculos from Peru N. K. Krabbe T. S. Schulenberg P. A. Hosner et al

formal description. The presence of a third new species 
“hiding in plain sight” in the northern Peruvian Andes 
was more surprising, however. In addition to these newly 
described species, application of our species recogni-
tion criteria also results in the elevation of an extralim-
ital taxon from subspecies to species, S.  androstictus 
of southern Ecuador and northernmost Peru. Our ap-
proach has significantly increased the known diversity 
within the already species-rich genus Scytalopus. When 
applied more broadly throughout the genus, we expect 
these criteria will diagnose additional cryptic species 
awaiting discovery.

Complex topography is coincident with S. [magellanicus] 
species turnover across the high Andes of Peru. The 
Huancabamba, Marañón, Huallaga, Mantaro, Pampas, 
Apurímac, and Urubamba river valleys all bound the 
distributions of populations, as identified by vocal 
groupings and mtDNA sequences. However, 2 pairs 
of Peruvian S.  [magellanicus] species have parapatric 
distributions, which could imply a role for diversifica-
tion along elevation gradients. However, little evidence 
supports that populations evolved through parapatric spe-
ciation, because species replacing each other elevationally 
are not sister taxa (Patton and Smith 1992, Moritz et  al. 
2000, Cadena and Céspedes 2020). Scytalopus krabbei 
is sister to S.  affinis, a species isolated across the deep 
Marañón Valley, rather than to S. altirostris with which it 
co-occurs. Scytalopus schulenbergi in turn is a close relative 
of S. urubambae and S. whitneyi, which could be considered 
geographical replacements across the Urubamba and 
Apurímac rivers, respectively. Scytalopus schulenbergi is 
not a close relative of S. simonsi, with which it is parapatric. 
Hence, isolation of populations across strong geographic 
barriers appears to be the primary driver of diversification 
in high Andean tapaculos.

Rather than reflecting ecological speciation, parapatric 
distributions of S. [magellanicus] must instead be the re-
sult of species assembly along elevational gradients, with 
multiple species from independent source populations 
occurring in geographical proximity (Patton and Smith 
1992, Moritz et al. 2000, Cadena and Céspedes 2020). The 
discovery of S. krabbei demonstrates that 6 Scytalopus spe-
cies replace each other elevationally along the Amazonian 
slope in north-central Peru, from southern Amazonas to 
northern Huánuco. This diversity of congeners along an el-
evational gradient in birds is matched only by Scytalopus 
in the Río Satipo Valley in Junín (Hosner et  al. 2013, 
XC229596).

Evidence from field observations of S. [magellanicus] in 
Peru suggests that at least some Scytalopus populations are 
flexible in their habitat preferences, and that realized ele-
vational distributions may depend strongly on the presence 
or absence of other co-habiting species. Habitat occupation 
by Scytalopus krabbei appears to vary markedly depending 

on which other Scytalopus species are found along the 
same elevation gradient. At Cordillera Colán in northern 
Amazonas, where S.  altirostris is absent, S.  krabbei is 
common at treeline, and S.  acutirostris inhabits closed-
canopy forest. At Cerro Patricia in San Martín, where 
both S. altirostris and S. acutirostris are absent, S. krabbei 
occupies treeline scrub and closed-canopy forested 
habitats. However, at Bosque Unchog, Huánuco, where all 
3 species co-occur, S. acutirostris occupies closed-canopy 
forest, whereas S. krabbei and S. altirostris occupy transi-
tional elfin forest habitats and shrubby open puna habitats. 
Partitioning between S. krabbei and S. altirostris at Bosque 
Unchog remains poorly understood. Competitive ex-
clusion or habitat partitioning could also explain why 
S.  krabbei is rare, local, or underreported throughout its 
distribution, being hard pressed for space by interactions 
with other Scytalopus species (Remsen and Graves 1995, 
Jankowski et al. 2010).

Similarly, S.  whitneyi has a broad elevational distribu-
tion and generalist habitats in Apurímac, where it is the 
only tapaculo. There, it occupies closed-canopy forest, 
elfin forest patches and transitional vegetation, shrubby 
puna, and Polylepis/Gynoxys woodlands. In Ayacucho, 
S.  whitneyi is limited to shrubby puna and to isolated 
patches of Gynoxys woodlands, whereas S.  parvirostris 
inhabits closed-canopy forests up to treeline. These 
observations imply either niche partitioning and ecological 
release mediated by species interactions, or perhaps local 
adaptations to different environments in different parts of 
their distributions.

The idea that Scytalopus vocal divergence is correlated 
with genetic divergence has held since the onset of ge-
netic studies of these birds (Arctander and Fjeldså 1994), 
and broadly, it holds true in S. [magellanicus] (Cadena 
et  al. 2020). However, at finer scales, we identified sev-
eral populations that are genetically divergent without 
perceivable differences in vocalizations. ND2 sequences 
of S.  krabbei from San Martín and Huánuco were 4.3–
4.4% divergent, more so than many recognized species 
in S. [magellanicus], for example, S.  altirostris/frankeae 
(3.8–3.9%), S.  urubambae/schulenbergi (3.4–3.9%), and 
S.  simonsi/zimmeri (4.0%). Similarly, S.  schulenbergi has 
a strong genetic structure with a morphologically distinct 
population in Cusco, and a fairly strong structure between 
Puno and nearby La Paz, Bolivia. Scytalopus simonsi also 
exhibits strong genetic divergence between Cusco and 
Puno, but without obvious phenotypic differences. In all of 
these examples, genetic divergence exceeds that found in 
reproductively isolated tapaculos found on the same slopes 
(S. femoralis/gettyae/acutirostris) that differ only by 2.0% in 
ND2 (pairwise uncorrected difference; Cadena et al. 2020).

The causes and significance of this genetic structure are 
uncertain and require further study. The structure could be 
an example of cryptic differentiation (Bickford et al. 2007), 
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(m), 74124 (m), 80599 (m), 80600 (f ), 113583 (m), 119016 
(m), 119017 (m, subad), 128579 (m), 128590 (m), 128591 
(m), 128592 (m), 128593 (m), 128594 (f ), 128595 (f ), 128596 
(m), 128597 (m), 128598 (m), 128599 (f ), 128600 (m), 
128601 (m), 128602 (m), 128603 (f ), 128604 (f ), 128605 (m), 
128606 (f ), 128607 (f, juv) MSB 31581 (m), NHMD 80032 (f; 
imm), 80033 (m), 80034 (m), 80035 (m), 80036 (m); Pasco: 
LSUMZ 128586 (m), 128587 (m), 128588 (f ); Junín: KU 
113886 (m), 113885 (m), 113883 (m), 113884 (m), 113882 
(u), 125653 (u), LSUMZ 127654 (m), 179574 (m), CORBIDI 
2558 (m; MBR), 2570 (m; MBR), 2603 (m; MBR).

affinis: (9) Ancash: ANSP 115281 (f ), 115282 (f ), 115283 
(u), 115284 (m), LSUMZ 80597 (m), 80598 (u), 82008 (f ). 
Cajamarca: LSUMZ 84980 (m), 84981 (m).

krabbei: (7) Amazonas: LSUMZ 88141 (f ), 88131 (f ), 
88137 (f ), 88143 (f ); Huánuco: LSUMZ 74122 (m). San 
Martín: LSUMZ 174041 (m; Holotype), 174042 (m).

simonsi: (18) Cusco: CORBIDI D.Suscinibar 303 (m); 
LSUMZ 78578 (f ), 78581 (m), NHMD 80029 (m), MSB 
27116 (f ); Puno: ANSP 103299 (m), 103300 (m), KU 
115469 (m), 115470 (m), 115471 (m), LSUMZ 98397 (f ), 
98398 (m), 98399 (f ), 98403 (f ), 98404 (m), 98405 (f ), 98407 
(f ), NHMD 80027 (f ), 80027 (u; imm); CORBIDI MCCF278 
(m; PAH), EAC56 (m; PAH), and WW546 (m; PAH).

altirostris: (15) Amazonas: ANSP 115272 (f ), 115273 
(m), 115274 (m; j/imm), 115280 (f; j); Huánuco: FMNH 
299219 (m), LSUMZ 119019 (m); La Libertad: ANSP 
115267 (f ), 115268 (m), 115269 (m), 115270 (m), 115271(f ), 
LSUMZ 92512 (m), 92520 (f; imm), 92525 (m), 92513 (m).

frankeae; (42) Huánuco: FMNH 65730 (f; imm), 65731 
(f ), 65732 (f ), 65733 (f ), 65734 (m), 67392 (f ), LSUMZ 
128608 (m), 128609 (f ), 128610 (m), 128611 (f ), 128612 (m), 
128613 (m), 128614(f ), 128615 (m), 128616 (m), 128617 
(m), 128618 (f ), 128619 (m), 128620 (m), 128621 (m), 
128622 (m), 128623 (m), 128624 (m), 128625 (m), 128626 
(m), 128627 (m; imm), 128628 (m), 128629 (m), 129607 (m), 
129610 (u), MUSM 7333 (m; imm); Pasco: AMNH 174083 
(m). Junín: CORBIDI 2525 (f ), 2530 (f ), 2543 (m), 2544 (f ), 
2576 (f; photos only), KU 113888 (m), LSUMZ 179575 (m), 
MUSM DFL2140 (m), MSB 31818 (m), 31819 (u).

whitneyi: (9) Apurímac: LSUMZ 179689 (m), MSB 
33916 (m), NHMD 80025 (m), 80110 (m). CORBIDI 
K. Faust 60 (m; PAH). Ayacucho: KU 122547 (m), 122548 
(f ), CORBIDI PAH1231 (m; PAH), PAH1233 (m; PAH).

urubambae: (4) Cusco: KU 122622 (m; MBR) 122623 
(m), KU 122624 (f ), USNM 273702 (m), NHMD 80109 (m), 
AMNH 170765 (f; holotype, DFL), CORBIDI LCA2012-56 
(m), KVG210 (m), MCCF498 (m).

schulenbergi: (14) Cusco: LSUMZ 78580 (f ), NHMD 
80007 (m; imm); Puno: LSUMZ 98394 (m), 98395 (m), 
98396 (m), 98400 (m), 98401 (f ), 98402 (m), 98406 (m), KU 
115464 (f ), 115465 (m), 115466 (m), 115467 (f ), 115468 (f ).

APPENDIX B

Sound Recordings Analyzed
Xeno-Canto is abbreviated XC, Macaulay Library ML, 
“Isler Archive” IA (IA recordings are available upon request 
from the recordist B. M. Whitney [kite1173@gmail.com]), 
primary song s, secondary song ss, call c, male m, female f.

acutirostris: (100): Amazonas: XC480722s, 144s, 145s; 
San Martín: XC468108s, 468109c; La Libertad: ML17254s, 
17224s; Huánuco: ML28767excited call,s, 28774c, 28777c, 
36057s, 40123c,s, 40145c, 40149c, 40150c, 40154s, 40155s, 
40157c, 168647c/s, 168659s, 195137s, 195140s, 195151s, 
195163s, 104959211s, 104960981c, XCXC20169/ML230213 
(also XC20171/ML230214)ms, XC20172/ML230215 
(also XC20175/ML230216)ms, XC20173/ML230217ms, 
XC20174excited song, XC20170/ML230219excited 
call, XC20176/ML230218ms, XC20177/ML230220ms, 
XC388074mc,ms, 34393c, 40526c, 40527s, 40528s, 102436s, 
102437s, 105226s, 142096s, 142323c,s, 142325c, 148511s, 
229426c, 229427s, 229428c, 229430fs,s, 229431s, 229432s, 
229433s, 229434s, 229435s, 296743s, 296744s, 296745s, 
350674 (also 350675)s; Pasco: ML35904c, 35908s, 35925s, 
35932c, 35962s, 35963c, 35981s, 35983s, 36015s, 40113s, 
XC27865s, 62935s, 65632s, 65636s; Junín: ML147220s, 
147223c, 147235s, 147243c, 147258c, 147262s, 147300s,c,fs, 
166390/171861s, 171844s, 171849c, 171850c, 171864fc,s, 
207230c, 75025091s, 75029521s, 75029591s, 75047501s, 
75049391c, XC152902c, 20657fc, 20662s, 61027c, 82628s, 
88052s, 88053s, 88054c, 88055s, 88056c, 88057s, 468110c.

affinis: (27) Ancash: ML10468c, 11077c, 33960s, 
208624s, 208647s, 208689s, 222085s, 238703s, 34179611c, 
82179c, XC102367c, 12042s, 157529s, 16238s, 20178s, 
20179fc, 20180c, 20181beggingcalls, 229436s, 256993s, 
328105c, 350724s, 387836s, 43688s; Lima: ML161776c, 
161778s; Huánuco: XC153754s.

krabbei: (9) San Martín: ML531454c, XC237624/
ML531469(Holotype)c, XC237636/ML531470c, 
XC237637s; Amazonas: XC470184s; Huánuco: 
ML104960821c, XC20182s, 46780c, 46782c.

simonsi: (30) Cusco: IA10834s, ML17600c, 40173c, 
100969s, 143675 c, 143691s, 171137s, 171139s, 516940s, 
59776901s, XC229604s, 229605brzk-call,s, 229606excited 
call, 36120s, 47788 (also 47789)c,s,excited call, 90495s, 
91745s, 92337s; Puno: ML148140s, XC47790s,fc; n La Paz: 
IA5419excited call, IA5420s, IA5421s, ML96838excited call, 
96841s,fc, 63423941c, XC2139 mc,fsong, 74176s, 74177c.

altirostris: (10) Amazonas: XC147s, 40729s, 102393s, 
102394s, XC115772–74/ML31953431s; San Martín: 
XC468093s, 468094s; Huánuco: XC229437(1st indiv.)s, 
229437(2nd individ.)s, XC229438s.

frankeae (37): Huánuco: ML36058s, 40130s, 195139s, 
195147s,f-brzk-call, 195148(Holotype)s, 195149s, 
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195156s. Junín: ML147226(Holotype)s, 161726s, 161727s, 
166386s, 166387c, 166388single-churr, 166389single-
churr, 171802s, 171855s, 171881s, 75052641s, 75052691s, 
75054531(1st indiv,)s, 75054531(2nd indiv,)s, 75060681s, 
75061671s, XC102389s, 152958s, 20431s, 20666s, 229607s, 
229609s, 229610s, 29837single-churr, 350374s, 41106s, 
41108single-churr, 82631s, 82668s, 468111s.

whitneyi (33): Apurímac: ML128964c, 128965s,fc, 
128966c, 129544ss,s, 129545ss,s, 27249131s (also 27249641 
and 27250361), 27250391s, 27257931s, 75262521ss,s, 
75262571s, XC20898s, 33861ss, 36107ss, 36108s, 74412–
13s, 90570s, 102365s, 102366s, 333300ss, 404224s, 
XC436055/ML230279(1st indiv.)s (also XC436058), 
XC436055/ML230279(2nd indiv. Holotype)s (also 
XC436056–57), XC436059c, 468163s, 468166ss, 468184ss, 
506637s; Ayacucho: ML140715s, 186900s, 186901s, 
29966871s, 186928s,ss, 186931s.

urubambae: (21) Cusco: ML173949c, 173950ms, 
173951s, 173987c, 173991c, 173992c, 186956ms, 
186970ms, 197229s, XC73813–14s, 41578s, 41579s, 
468095c,s, 468096s, 468097c,s, 468098s,excited call, 
468099c, 468100s, 468102c, 468103c, 468104c.

schulenbergi: (31) Cusco: ML30404s, 32009s, 35431ss, 
35432c, 40169s,c, 53501s, 100966c, 143688s, XC6893c, 
20185s, 31979s, 229602s, 229603s, 507914s, 507915c, 
507916c, 507918s/ss; Puno: ML148116c, 148117s, 
148118s, 148123s, 148138s,brzk-call, 43782241s,c, 
43782241s,c, 43865861s, XC20184c; n La Paz: ML96839s, 
96840s, XC3503c, 3647c, 3648s.

APPENDIX C

Fieldwork and Study Sites
Amazonas: In August–September 1978, TSS (Louisiana 
State University Museum of Natural Science; LSUMZ) col-
lected unassignable S. [magellanicus] at Cordillera Colán; in 
October 2012, FA recorded vocalizations of this form in the 
same cordillera. In October 2012 and October 2016, AJS re-
corded S. [magellanicus] vocalizations at Abra Barro Negro.

San Martín: In June–August 2002, DFL and TV 
(LSUMZ/Museo de la Universidad Mayor de San Marcos; 
MUSM) collected specimens and recorded vocalizations of 
S. [magellanicus] at Cerro Patricia.

Huánuco: In November 1983, NKK and JF (Natural 
History Museum of Denmark; NHMD) recorded Scytalopus 
vocalizations at Bosque Unchog. This site was visited by sev-
eral LSUMZ expeditions in the 1970s–1980s; in July 1984, 
GHR collected S. [magellanicus] here. In July–August 1985, 
KVR, GHR, TJD, and TSS (LSUMZ) collected specimens 
and recorded vocalizations of an unknown S. [magellanicus] 
species near Millpo on the Huánuco/Pasco border. Until re-
cently, this locality was believed to be in the Pasco depart-
ment. In December 2009 and November 2013, AJS recorded 
S. [magellanicus] vocalizations at Bosque Unchog. In May 
2010, June 2015, and June 2018, DFL recorded additional S. 
[magellanicus] vocalizations at Bosque Unchog.

Junín: In September 2004, June 2008, and March 
23, 2010 (with TSS), DFL (LSUMZ/University of New 
Mexico Museum of Southwestern Biology; MSB/Centro 
de Ornitología y Biodiversidad; CORBIDI), collected S. 
[magellanicus] and recorded vocalizations at Chilifruta. 
In September–October 2008, PAH and MBR (University 
of Kansas Biodiversity Institute; KU/CORBIDI) collected 
S. [magellanicus] specimens and recorded vocalizations at 
Toldopampa.

Ayacucho: In December 2008, MJA and PAH, (KU/
CORBIDI) recorded S. [magellanicus] vocalizations above 
Chungui and Anco. In September 2012, PAH recorded 
vocalizations and specimens above Chungui and near 
Chupón.

Apurímac: In March 1987, NKK and JF collected S. 
[magellanicus] and recorded vocalizations north of Abancay 
at Cerro Turronmocco. In November–December 1989, JF 
recorded vocalizations at Bosque Ampay and also found the 
species in the highlands southeast of Abancay at Runtacocha, 
Quebrada Balcón, and Quebrada Chua. In November 2004, 
PAH recorded S. [magellanicus] at Bosque Ampay. In June 
2007, DFL (LSUMZ/CORBIDI) collected specimens and re-
corded vocalizations at Cerro Turronmocco.
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