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Notes on the vocalizations of Golden-faced Tyrannulet (Zimmerius
chrysops)

Peter Boesman

In the following we briefly analyze and compare voice of the different races of Golden-faced
Tyrannulet (Zimmerius chrysops). We also try to quantify the extent of any vocal differences
using the criteria proposed by Tobias et al. (2010), as a support for taxonomic review.

We have made use of sound recordings available on-line from Xeno Canto (XC).

In the last decade there has been a lot of discussion about taxonomy of this group of taxa,
see e.g.

http://www.museum.lsu.edu/~Remsen/SACCprop363.htm
http://www.museum.lsu.edu/~Remsen/SACCprop173.htm

While it was clear that both vocal analysis and DNA analysis were needed for a better
judgment, surprisingly only the latter has been done (Rheindt et al. 2008).

Also, the particular case of birds in North Peru showing morphological characters of Z
chrysops but voice of Z. viridiflavus received attention, and DNA analysis showed these birds
belong to viridiflavus (Rheindt et al. 2014). This not only 'solves' this case, but is also an
indirect indicator that voice in Zimmerius tyrannulets is a particularly important indicator for
genetic divergence (rather than morphology).

In previous taxonomic discussions, voice differences exclusively referred to day-time call
notes. | have therefore limited the quantified analysis to these calls.

The dawn song is quite different, and very similar to other members of the genus. Few
samples exist however, in the dawn chorus typically of mediocre quality, and there seems to
be quite some variability at first sight. While there may be interesting information in here as
well, | did not tackle these in this brief analysis.

When comparing the day-time call note it was clear that seven distinct groups exist, with
very little variability within groups. At most, some characters were more or less emphasized
depending on the level of excitement of the bird (Fig 1).


http://www.museum.lsu.edu/~Remsen/SACCprop363.htm
http://www.museum.lsu.edu/~Remsen/SACCprop173.htm
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Figure 1: A schematic comparison of day-time call notes for seven distinct groups
These groups are the following:

Coopman's group (cumanensis): Day-time call is a strident straight descending whistle (no
harmonics), maximum amplitude in middle.

Golden-faced Tyrannulet group 1 of Venezuelan Andes and Perija region: Day-time call is a short,
descending note (with harmonics), maximum amplitude in first half.

Golden-faced Tyrannulet group 2 Andes Colombia and Ecuador: Day-time call is a plaintive (initially
up and down) descending whistle with flat-pitched ending (no harmonics), maximum amplitude after
1/4 of note length.

Golden-faced Tyrannulet group 3 W Andes in Colombia: Day-time call is a short overslurred whistle
(initially down and up, with harmonics), maximum amplitude in middle.

Choco Tyrannulet (a/bigularis): Day-time call is a short whistle ending with an emphasized rise (with
ups and downs, with harmonics), maximum amplitude at 3/4 of note length.

Loja Tyrannulet (flavidifrons): Day-time call is a long whistle first rising slowly than sharply (with
harmonics), with maximum amplitude at end.

Peruvian Tyrannulet (viridiflavus): Day-time call is a two or three-note whistle, first ones subdued
and hardly rising, the last one rising sharply and emphasized), with maximum amplitude at end.
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The clear difference between Z.c.chrysops group 1 and group 2 seems to coincide with the
gap already drawn by Rheindt et al. (2008). Interestingly, as Z. chrysops is a typical foothill
bird, the gap is not between Merida and Tachira in Venezuela, but further south.

chrysops minimus

Unfortunately we don't have the voice of minimus, so we can't check if its voice pertains to
group 1 or not.

Rheindt et al. (2008) did not identify the population of the western Andes in Colombia as a
separate group (there were no samples of them in the study), and could thus be a cryptic
taxon. A word of caution however: we have few samples of GF3.

We defined a number of relevant parameters, realized measurements, calculated effect sizes
and related scores (Table 1).

max
i # changes
. . start freq- amplitude o
Taxon Total length Max Freq Min Freq Bandwidth from rising to
end freq at % of note ,
falling
length
Coopman's group 0,41+0,02 5400+ 158 2862 +906 2537+129 -2537+129 46.25 +4,15 00
Golden-faced Tyrannulet group 1| 0,203+ 0,044 4341+ 255 2383+ 338 1958+ 208 -1958+208 358188 00

Golden-faced Tyrannuletgroup 2| 0,53+0,14 4154+246 2990+ 188 1163 £155 -1095%170 22,5143 1,1410,3

Golden-faced Tyrannulet group 3| 0,28+0,03 3158+153  2150* 160 1008 + 289 350 + 269 M+73 0,67 +0,47

Choco Tyrannulet 0,08+0,016 4150+ 150 2450 + 87 1700+ 122 025+ 33 77+4,7 2,75 10,56
Loja Tyrannulet 0,600,063 4950137 25501112 2400+145 23871143 87,5125 00
Peruvian Tyrannulet 0,72+0,08 4550 + 87 2187 + 188 2362+216 21251227 86,25%4,1 1+0
Effect size calculation

Coopman's group vs. GF Tyrannulet group 1 6,06 4,93 2,95 3,34 3,34 1,52 0,00
Coopman's group vs. GF Tyrannulet group 2 1,20 6,03 0,86 9,64 9,35 5,62 5,50
GF Tyrannulet group 1 vs GF Tyrannulet group 2 3,15 0,75 2,22 4,33 4,54 1,29 5,37
GF Tyrannulet group 1 vs GF Tyrannulet group 3 2,04 5,63 0,88 3,77 9,60 1,01 2,02
GF Tyrannulet group 2 vs GF Tyrannulet group 3 2,47 4,86 4,81 0,67 6,42 3,59 1,19
GF Tyrannulet group 2 vs Choco Tyrannulet group 4,52 0,02 3,69 3,85 15,10 12,01 3,58
GF Tyrannulet group 2 vs Peruvian Tyrannulet 0,38 2,15 4,27 6,38 16,06 15,17 0,66
GF Tyrannulet group 2 vs Loja Tyrannulet 0,02 4,00 2,84 8,24 22,17 18,48 5,40
Choco Tyrannulet vs Loja Tyrannulet 13,27 5,57 0,99 5,22 12,50 2,79 6,94
Choco Tyrannulet vs GF Tyrannulet group 3 8,32 6,55 2,33 3,12 2,89 5,38 4,02

Table 1: measurements of basic sound parameters (Average + SD) and Effect sizes
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We have presented the results on the following map:

chrysops minimus

chrysops cumanensis
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It is clear from above analysis that the taxa flavidifrons/viridiflavus differ from all others in a
high score of 8. Between them, there is however only a single difference leading to a score of
5 (basically the difference between the 1 note call and 2-3 note call, all other characteristics
being very similar). Choco Tyrannulet (albigularis) is also standing apart from flavidifrons and
chrysops. Within the remaining chrysops/minimus/cumanensis cluster there are 3 clearly
different voice groups, and all have differences among them scored 5 or 6.

Vocal differences in day-time call can thus be summarized as follows:

Zimmerius (chrysops) cumanensis: a strident straight descending pure whistle over a broad
frequency range reaching its maximum amplitude in the middle.

Zimmerius chrysops of the Venezuelan Andes and Perija mountains: a short, descending note
with harmonics, reaching its maximum amplitude in the first half of the note length.
Bandwidth, lack of changes in slope and note length are main differences with chrysops
further south.

Zimmerius chrysops of the Central and Eastern Andes of Colombia and Ecuador and extreme
N Peru: a plaintive (initially up and down) descending whistle with flat-pitched ending,
maximum amplitude after 1/4 of note length.
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Zimmerius chrysops of Western Andes in Colombia: a short overslurred whistle (initially
down and up, with harmonics), maximum amplitude in middle.

Zimmerius albigularis: a short whistle ending with an emphasized rise (with ups and downs,
with harmonics), maximum amplitude at 3/4 of note length.

Zimmerius (?) flavidifrons: a long whistle first rising slowly than sharply (with harmonics),
with maximum amplitude at end.

Zimmerius viridiflavus: a two or three-note whistle, first ones subdued and hardly rising, the
last one rising sharply and emphasized), with maximum amplitude at end.

This note was finalized on 25th March 2015, using sound recordings available on-line at that
moment. We would like to thank in particular the many sound recordists who placed their
recordings for this species on XC.
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