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Apparent survival and return rate in the Saffron Finch Sicalis flaveola, a
species with age-related phenotypes

Supervivencia aparente y tasa de retorno del Jilguero dorado Sicalis flaveola, una
especie con fenotipos relacionados con la edad
Andrés G. Palmerio 1   and Viviana Massoni 1,2 

ABSTRACT. We studied the return rate, apparent survival, and probability of recapture of the Saffron Finch (Sicalis flaveola pelzelni),
a thraupid with sexual dichromatism and age-related male feather phenotypes; the second-year males are dull and indistinguishable
from females to humans and conspecifics alike, whereas the after second year males are golden yellow. The study spanned six breeding
seasons. We found that adult plumaged males and females did not differ in the return rate, but immature plumaged males had lower
return rates than older plumage males. Return rates did not vary with previous nesting success. Apparent survival rate of all males
combined and females was almost equal, but we found important differences when we compared both types of males, as older males
had a higher apparent survival rate than younger ones. The recapture probability was sex and age related with females having higher
probability of recapture than males, and older males a higher probability of recapture than young males. Finally, we compared the
apparent survival of Saffron Finches to those of published studies on thraupids and found it to be close to the family average.

RESUMEN. Estudiamos la tasa de retorno, la supervivencia aparente y la probabilidad de recaptura del Jilguero dorado (Sicalis
flaveola pelzelni), un tráupido con dicromatismo sexual y fenotipos del plumaje masculino relacionados con la edad; los machos del
segundo año son opacos e indistinguibles de las hembras tanto para los humanos como para sus congéneres, mientras que los machos
mayores de dos años son de color amarillo dorado. El estudio abarcó seis temporadas reproductivas. Hallamos que los machos y
hembras con plumaje adulto no difirieron en la tasa de retorno, pero los machos con plumaje inmaduro tuvieron tasas de retorno más
bajas que los machos con plumaje adulto. Las tasas de retorno no variaron con el éxito de nidificación previo. La tasa de supervivencia
aparente de todos los machos combinados y de las hembras fue casi igual, pero encontramos diferencias importantes cuando
comparamos ambos tipos de machos, ya que los machos mayores tuvieron una tasa de supervivencia aparente más alta que los más
jóvenes. La probabilidad de recaptura estuvo relacionada con el sexo y la edad, teniendo las hembras una mayor probabilidad de
recaptura que los machos, y los machos mayores una probabilidad de recaptura más alta que los machos jóvenes. Finalmente,
comparamos la supervivencia aparente de Jilgueros dorados con aquellas de estudios publicados sobre tráupidos y resultó ser similar
al promedio de la familia.
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INTRODUCTION
Breeding site fidelity is the tendency to return to a previously
occupied location (Switzer 1993). In birds, it provides benefits to
the returning birds, e.g., an increased knowledge of the location
of key resources (Rappole and Jones 2002), improved chances of
maintaining a breeding territory and securing a mate (Pärt 1994),
and reducing the predation risk by being familiar with the
environment (Shutler and Clark 2003). Site fidelity is estimated
by the return rates, i.e., the proportion of captured (marked)
individuals that return to the site and are re-captured in
subsequent seasons, and is, therefore, a function of detection
probability and survival (Martin 1995).  

Survival is a key trait of the life history strategy of a species
(Stearns 1992) and is associated with other traits through trade-
offs (Martin 2004), e.g., with body size (Linstedt and Calder 1976,
meta-analysis by Scholer et al. 2020), or weight (Sæther 1989),
age, and sex patterns (Sanz-Aguilar et al. 2017), etc. A seminal
proposal by Trivers (1972) states that there are sex-specific costs
of reproduction: after breeding, females may survive less than
males because they usually perform most parental care related

tasks (e.g. egg production, incubation, chick feeding) and
therefore incur higher reproductive costs. Despite this hypothesis
of a trade-off  between reproductive effort and survival having
been abundantly studied, it remains controversial and has received
both support (e.g., Cruz-Flores et al. 2021, meta-analysis by
Santos and Nakagawa 2012) and rejection (e.g., Wojczulanis-
Jakubas et al. 2020, meta-analysis by Chang et al. 2024).  

Other factors can affect the apparent survival and return rates,
such as climatic variables (Salewski et al. 2013), food availability
during the non-breeding (Lahti et al. 1998) or breeding season
(França et al. 2020), nesting habits (Martin and Li 1992), prior
successful reproductive experience (Miño and Massoni 2017),
age-related detection probability (Manes and Anderson 2013),
and age-specific mortality and survival (Bouwhuis et al. 2012).
The return rate and apparent survival of individuals may also be
associated with the plumage phenotypes they carry (Pizarro-
Muñoz et al. 2018).  

Delayed plumage maturation is the delayed acquisition of
definitive plumage coloration until after an individual’s first
potential breeding period (Hawkins et al. 2012). If  minimum
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conditions for reproduction are met, individuals with immature
plumage may opportunistically reproduce, though frequently
with lower success than older mature plumaged males (Hawkins
et al. 2012 and references therein). Early reproduction could be
costly if  the fecundity or the survival of adults or offspring is
reduced (Stearns 1992). The expectation is that when
reproduction of young individuals is delayed, the individuals’
apparent survival increases (Berggren et al. 2004).  

The Neotropic zone is by far the richest realm of land bird species
in the world, as it holds ~36% of all known species (Soares et al.
2023); the Thraupidae is a species-rich family of songbirds
comprising 382 species endemics to the Americas. Although the
number of studies providing estimates of survival rates of
thraupids has recently increased (Shogren et al. 2019), this
parameter is currently lacking for most of the species in this
family. An interesting model in which to study the relationship
between age-related traits and survival is the Saffron Finch
(Sicalis flaveola pelzelni), a sedentary non-excavator, cavity-
nesting thraupid ranging from southern Brazil and eastern Bolivia
to central Argentina, south to La Pampa Province and Uruguay
(Ridgely and Tudor 1989). This subspecies shows delayed
plumage maturation; second year males (hereafter SY males) have
a brown back and a whitish belly and, to humans and conspecifics
alike, seem to be indistinguishable from females by color (Benítez-
Saldívar and Massoni 2018), and are capable of breeding
successfully (Palmerio and Massoni 2009); in contrast, after SY
males (hereafter ASY males) are golden yellow with an olive back
streaked with black. Second year male nests do not differ in
reproductive variables from ASY male’s nests in a nest-box system
(Palmerio and Massoni 2009) and both plumage morphs have
similar chick feeding rates (Palmerio and Massoni 2011). Females
solely incubate the eggs and feed the offspring significantly more
often than males (Palmerio and Massoni 2011).  

Apparent survival, recapture probability, and return rates in this
species are unknown; we aim to estimate and compare these
parameters and rates and discern whether sexes and male plumage
morphs differ in them. Here, we estimate the apparent survival
(φ) and recapture probability (P) in relation to year, prior breeding
success, and age class of Saffron Finch males and females
(breeders and recruits), and describe the average life span of
females, SY, and ASY males. We also investigate whether and to
what extent rates are affected by prior reproductive success at the
breeding site using a 6-seasons dataset. We expect that (1) females
would have a lower apparent survival than males; (2) SY males
would have less apparent survival than ASY males; and (3) prior
breeding success to have an impact on their (females, SY males,
and ASY males) apparent survival rate.

METHODS
Data for this study were collected during the breeding season
(December to March) from 2004 to 2010 in a nest-box system in
an agricultural landscape within the Pampa biome, at Chascomús,
Buenos Aires Province, Argentina (35°34′S, 58°01′W; Massoni et
al. 2007). Between 96 and 113 nest boxes were available, 30 m
apart, and distributed over ~63 ha (see Massoni et al. 2007 for
further details). Each nest box had a lateral door that allowed
monitoring of the nest’s progress, and a “wigwag” trap to capture
the breeding adults when they enter the box. The trap is activated
by pulling a long piece of monofilament fishing line that is

attached to a swiveling piece of wood when the focal bird enters
the box during the trapping period. Females were captured when
incubating, and males were captured while feeding newly hatched
nestlings, and their plumage coloration was recorded. Adults were
attached with a numbered aluminum ring and a unique
combination of colored plastic rings for further identification.
All nests were inspected every 1–2 days until day 12 to avoid
premature fledgling, which tends to occur at day 14 of age
(Palmerio and Massoni 2009); a nest was considered successful if
at least one nestling fledged. Families of fledglings and parents
(the latter color ringed) remain in the area and fledglings are fed
for a few days, so we were able to assert that there was nest success
instead of failure (1/0) but we were uncertain of the number of
fledgelings.  

Annual return rate was defined as the proportion of banded
Saffron Finches in the year t that returned in the following years;
individuals banded as nestlings were added to the dataset on the
first year they were captured breeding at the study site. The average
reproductive life-expectancy for each individual was calculated
using the equation 1 - ln-1 (φ) (Stenhouse and Robertson 2005).

Statistical analyses
Using contingency tables, we compared return rates of breeders
between years. We also compared seasons regarding their average
air temperature (in C°) and precipitation (in mm) from the
National Weather Service (SMN, 2004–2010). The previous
breeding experience, sex, and morph of the breeding males were
compared using contingency tables in R Statistical environment
(v4.1.2; R Core Team 2021). We ran models for live encounter
data, corrected for the probability of encounter (P) to analyze
adult survival; adult apparent survival (φ) and recapture (P) rates
were estimated using Cormack-Jolly-Seber (CJS) open-
population capture-recapture models in Program MARK 9.0
(White and Burnham 1999), following maximum-likelihood
procedures and notation described by Lebreton et al. (1992). First,
we tested whether the general model (φ (y*s) P(y*s), (see below for
symbol’s meaning) fitted the data and assumptions underlying
the CJS. We then used the median ĉ method (variance inflation
factor) to estimate a value of c derived from a logistic regression
analysis (Cooch and White 2006). We used this estimated ĉ value
to correct AICc into QAICc. A set of 16 models alternating
constancy (.), year (y), and sex (s) effects for φ and P were
developed: φ(y*s) P(y*s), φ(y*s) P(y), φ(y*s) P(s), φ(y*s) P(.), φ(y) P(y*s),
φ(s) P(y*s), φ(.) P(y*s), φ(y) P(s), φ(s) P(y), φ(y) P(y), φ(.) P(y), φ(s) P

(s), φ(s) P(.), φ(y) P(.), φ(.) P(s), and φ(.) P(.).  

Another set of models were used to analyze separately, the
apparent survival and (φ) and the recapture rates of males that
reproduced in Chascomús for the first time as SY or ASY males,
alternating constancy (.), year (y), and age category (a) effects for
φ and P were developed using φ (y * a) P (y * a) as the general model:
φ(y*a) P(y*a), φ(y*a) P(y), φ(y*a) P(a), φ(y*a) P(.), φ(y) P(y*a), φ(a) P(y*a), φ
(.) P(y*a), φ(y) P(a), φ(a) P(y), φ(y) P(y), φ(.) P(y), φ(a) P(a), φ(a) P(.), φ
(y) P(.), φ(.) P(a), and φ(.) P(.).  Akaike’s Information Criterion
(AIC) weighted for sample size (AICc) and overdispersion
(QAICc) were used for model ranking and selection (Anderson
et al. 2000). Models with the lowest QAICc values were retained
as the best compromise between high proportion of deviance
explained and a low number of parameters. We also analyzed the
apparent survival rate and probability of recapture of females
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banded as nestlings that returned to the colony to breed on
subsequent years. The mean adult life-expectancy for all groups
was calculated using the same equation as before, i.e., 1 - ln -1 (φ)
(Stenhouse and Robertson 2005).

RESULTS
Over the study period, Saffron Finches occupied between 26%
and 55% of available boxes. We captured and banded with
aluminum and a unique combination of color rings 90 different
females and 77 different males, i.e., a total number of 167
individuals. We also banded 720 nestlings. Thirty-six nestlings
banded at the site (5%) returned to breed in subsequent years (24
females, 10 SY males, and 2 ASY males). All male local recruits
(N = 10) were seen as breeding SY males and none were first seen
as a breeding ASY male. Eighteen females were found breeding
at the first year of life and six returned to breed two years after
hatching.  

The groups did not differ significantly in return rates of breeders
between years. We recaptured 11 of 19, 12 of 22, 12 of 27, 18 of
31, and 17 of 25 females that returned in 2005, 2006, 2007, 2008,
and 2009, respectively (χ² = 4.0, P = 0.5, N = 124). We recaptured
0 of 2, 5 of 9, 3 of 11, 4 of 14, and 3 of 13 SY males that returned
in 2005, 2006, 2007, 2008, and 2009, respectively (SY males: χ² =
0.9, P = 0.4, N = 60). We recaptured 6 of 11, 7 of 10, 10 of 11, 11
of 14, and 12 of 14 ASY males that returned in 2005, 2006, 2007,
2008, and 2009, respectively (ASY males: χ² = 0.7, P = 0.6, N =
49). Overall, 51.1% of females, 36.4% of SY males, and 51.4% of
ASY males were caught the following year, yielding a general
return rate for Saffron Finches of 49.6 %.  

The success or failure of the previous year breeding attempt did
not affect the return rate of females: 45.3% of successful (24 of
53) and 48.6% (18 of 37) of unsuccessful females returned the
following year (χ² = 19.3, P = 0.1, N = 90) and 42.6% of successful
(21 of 49) and 40% (8 of 20) of unsuccessful males returned the
following year (χ² = 0.03, P = 0.85, N = 69). The previous nesting
success seems not to affect the returning rate: for SY males, 37.2%
(13 of 35) of successful males and 41.3% (6 of 14) of unsuccessful
ASY males returned the following year (χ² = 3.2, P = 0.26, N =
49); for ASY males 40.3% (13 of 32) of successful males and 44.1%
(12 of 28) of unsuccessful males returned to breed in Chascomús
the following year (χ² = 6.9, P = 0.34, N = 60).  

When inspecting the variables affecting survival rates of Saffron
Finches, only one model was within the two ΔQAICc from the
top model (φ (.), P (.)), suggesting a possible effect of sex in the
apparent survival of Saffron Finches (Table 1a) and a constant
recapture probability rate. The third ranked model had less
support, with ΔQAICc barely surpassing 2, indicating a possible
effect of sex in both apparent survival and recapture rates. This
model did not result in higher deviance of the estimates than that
obtained by the two better-ranked models. The overall estimate
under the top model resulted in a life expectancy of 2.68 years for
Saffron Finches breeding at this site. The model averaging showed
that the estimated survival of each sex was contained within the
95% confidence intervals of the overall estimate (Table 2a), and
were almost identical. The recapture probability of females was
12% larger than that of males. The models including “year” as
explanatory variable were not selected, indicating that the
apparent survival and recapture rates of females and males were
similar throughout the study.

 Table 1. Results of Cormack–Jolly–Seber recapture models
executed in the program MARK 9.0 arranged by ΔQAICc values
including (a) constant (.), year (y), and sex-varying (s) apparent
survival (φ) and recapture probability (P) in Saffron Finches
(Sicalis flaveola pelzelni) and (b) constant (.), year, (y) and age
(a) apparent survival (φ) and recapture probability (P) in Saffron
Finch males. Differences in QAICc values from the top model
(ΔQAICc), Akaike’s model weights (wi), number of parameters
(k), and deviance are shown. Last line in (a) and (b) corresponds
to the full parameterized model.
 

Model ΔQAICc wi k Deviance

(a) (φ (.) P (.)) 0.00 0.39 2 78.10
(φ (s) P (.)) 1.28 0.21 3 77.33
(φ (s) P (s)) 2.04 0.14 3 78.09
(φ (s*y) P (s*y)) 17.35 <0.01 18 60.31

(b) (φ (.) P (.)) 0.00 0.44 2 71.06
(φ (.) P (a)) 1.03 0.27 3 69.97
(φ (a) P (.)) 1.86 0.18 3 70.81
(φ (.) P (y)) 4.11 0.06 6 66.47
(φ (a*y) P(a*y)) 17.88 <0.01 17 52.33

 Table 2. Estimates of apparent survival (ϕ) and recapture
probability (P) for the top and average models in program Mark
for (a) Saffron Finches (Sicalis flaveola pelzelni) and (b) Saffron
Finch male phenotypes. Estimated parameter values ± standard
error (se), lower and upper limits of 95% confidence intervals,
and lifespan.
 

Model Parameter Estimate ± se 95% CI Lifespan

Lower Upper

(a) ϕ(.) P(.) ϕ 0.689 ± 0.034 0.618 0.752 2.68
P 0.689 ± 0.048 0.587 0.775

Model-
averaging

ϕ males 0.692 ± 0.048 0.590 0.778 2.71

ϕ females 0.687 ± 0.045 0.594 0.767 2.60
P males 0.649 ± 0.067 0.509 0.767
P females 0.727 ± 0.063 0.588 0.832

(b) ϕ(.) P(.) ϕ 0.708 ± 0.052 0.596 0.800 2.90
P 0.637 ± 0.073 0.486 0.765

Model-
averaging

ϕ ASY
males

0.735 ± 0.072 0.572 0.852 3.25

ϕ SY males 0.688 ± 0.067 0.545 0.802 2.67
P ASY
males

0.711 ± 0.053 0.491 0.859

P SY males 0.574 ± 0.094 0.387 0.874

In the second set of models, which evaluated the effect of males’
age, two models were within two ΔQAICc from the top model (φ 

(.) P (.)) indicating a possible effect of males’ age in the apparent
survival or recapture rate of Saffron Finch males (Table 1b). The
third model explained a slightly greater deviance of the estimated
value and the next model had little support (almost doubled the
ΔQAICc). Both the apparent survival and recapture probability
of ASY males were 46% larger than those of SY males (Table 2b).
Models including “year” as explanatory variable were never
selected, indicating that the apparent survival and recapture
probabilities of SY and ASY males were similar throughout the
study.  

The overall apparent survival and recapture rates of males under
the top model resulted in an estimated life expectancy of 2.90 for
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males at our study site. The model averaging showed that the
estimated apparent survival and recapture probabilities of ASY
males were larger than that of SY males (Table 2b).

DISCUSSION
This study reports, for the first time, the apparent survival rate
and recapture probabilities of Saffron Finch breeders and finds
clear differences in apparent survival between ASY and SY males,
and a small difference between the sexes. We discuss the
implications of our findings in light of the data reported for other
Thraupids.  

As mentioned earlier, breeding at familiar habitat carries several
advantages, such as knowledge of the location of food (Stamps
and Swaisgood 2007), efficient movement throughout the
breeding area (Stamps and Swaisgood 2007), and effective escape
from predators (Shutler and Clark 2003). Dispersing from the
natal site is costly because of a lack of familiarity with the location
of key resources (Rappole and Jones 2002), a lower probability
of holding territory or a mate (Pärt 1994), and higher predation
rates due to the exposure to unfamiliar environments (Shutler and
Clark 2003).  

The natal philopatry of Saffron Finches in this study (5%) is low
but within the range observed across passerine species
(Weatherhead and Forbes 1994). In most birds, the natal
philopatry of females is less than that of males because females
are, frequently, the dispersing sex (Clarke et al. 1997). An
unexpected finding from this study was that the rate of natal
philopatry of females doubled that of males. However, we must
take this result with caution because of the low sample size of
recruits, which prevents further conclusions.  

Contrary to our expectations, we did not find differences between
ASY males and females in their apparent survival rates (51.1%
and 51.4%, respectively) and modeling did not detect significant
effects of sex. One explanation for this could be that the greater
parental effort of females would be compensated for by a higher
rate of surveillance and nest defense, costly behaviors performed
by males (Gibson and Moehrenschlager 2008) that would reduce
their apparent survival. We do not have estimates on the costs of
nest box acquisition and protection, but we witnessed three
intense fights among ASY males that ended in the death of one
of the competitors. The competition for nest boxes or mates is,
therefore, risky, costly, and of interest for future studies.  

In line with our expectation, we found that the return rates of SY
breeding males (34%) was lower than that of the ASY males. A
possible explanation for this difference is that SY male breeders
suffer greater mortality than ASY males because young
individuals are less experienced in avoiding predators. Another
possibility is that the low return rates of SY males mirrors the
costs of intrasexual competition with ASY males for food
resources, nesting cavities, or mates (Hawkins et al. 2012). Finally,
it could be the result of losing the opportunity to trap the SY
male by confusing it with a female and ruining the capture event
to which these birds are sensitive. When that occurred, we made
another attempt at capture and, if  that failed, the nest was not
used. Nonetheless, the return rate of SY males that did not breed
remains unknown, preventing further discussion.  

Contrary to our expectations, the previous reproductive outcome
of a given individual seems not to affect the return rates of Saffron
Finches as it occurs in several species (Miño and Massoni 2017,

and references therein). A possible explanation is that Saffron
Finches do not use their own experience to actively return to the
nesting site but, rather, prioritize reducing the risk of dispersing
to a lower quality site and facing the risks associated to not being
able to access key resources. In addition, the availability of nesting
cavities at the study site (see below), which are normally scarce
and for which Saffron Finches usually compete (Massoni,
personal observation), could mask the effect of the outcome of
the previous reproductive attempt on return rates. Saffron Finches
breeding in Chascomús occupied ~25%–50% of the available nest
boxes, so competition for this resource is relatively low because it
is the only species breeding in our nest box assemblage during the
summer, and would not explain the differences in return rates
found in this study. Experimental evidence on competition for
nest boxes would allow us to explore whether the winners belong
to a specific age category.  

In a previous study, Palmerio and Massoni (2009) did not find
significant differences in body size or in weight between SY and
ASY males, which may suggest that ASY males do not
monopolize food resources (seeds or arthropods). Future
experimental studies on competition for food between Saffron
Finch males of different ages would help gather evidence to test
this hypothesis.  

As for competition for mates, in previous studies we found that
females that mated with ASY males are larger and heavier than
females that mated with SY males (Palmerio and Massoni 2009),
and that there is assortative mating by physical condition between
SY males and their mates (Benítez Saldívar and Massoni 2018).
However, we lack knowledge about mate choice in this species.
Male ASY Saffron Finches show less aggression toward SY males
than toward each other: the aggressive and even deadly battles
occur between ASY males (Massoni, personal observation). This
could be because, to conspecifics, the plumage coloration of SY
males is indistinguishable from females (Benítez Saldívar and
Massoni 2018) and, as long as they do not sing, SY males go
unnoticed by ASY males. Because the return rate is the product
of apparent survival and the probability of detection, our results
may be a result of any of these factors or a combination of both.

Survival estimates obtained for each sex show that males have
about 7% higher survival rate than females (Table 2a), and that
the estimated life expectancy is very similar in both sexes (about
2.6 years). The probability of recapture of females was 12%
greater than that of males. This difference could be due to
differential capturing times: females were caught during
incubation, when they remain inside the nest box longer, whereas
males were only trapped after hatching of nestlings, when they
make short feeding visits to the nest, therefore lowering capture
probabilities especially for SY males because of their female-like
color, which would bias for human error.  

We also found that the survival of older ASY males is 18% greater
than that of younger SY males and this difference generates a
greater life expectancy of ASY males (3.25 years) vs. that of SY
males (2.67 years). Thus, potentially, ASY males could live for a
third breeding season, increasing their total reproductive success.
We have to bear in mind, however, that we do not know the
apparent survival of SY and ASY males that forego early
reproduction, thus our results do not allow us to achieve the real
value of these parameters.  
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The recapture probability of ASY males was 21% higher than
that of SY males; this lower capture rate of SY males could be
due to the easiness of detecting yellow males compared to SY
males, which are indistinguishable from females to humans and
conspecifics alike, and remain undisclosed until they sing (Benítez
Saldívar and Massoni 2018). Finally, we have to bear in mind that
the apparent survival of SY males that reproduce outside the nest-
box assemblage remains unknown, although there is no reason
to assume it would be higher than that observed in this study.  

Last, the apparent survival of Saffron Finches is close to the
average survival reported for other thraupids (Table 3). Saffron
Finches are cavity nesters and this could lead to an increased
survival rate compared to open-cup nesting species, which might
be more exposed to predators or nest damage by external factors
(e.g., unsuitable weather). Phylogenetically controlled meta-
analyses comparing apparent survival of thraupid species with
different nesting habits would help gain insights into this.

 Table 3. Apparent survival of Thraupidae species in phylogenetic
order.
 
Species Apparent survival

Cyanerpes caeruleus 0,489 Johnston et al. (1997)
Coereba flaveola 0,647 Johnston et al. (1997)
Melopyrrha portoricensis 0,722 Faaborg and Wiewel (2022).
Loriotus luctuosus 0,644 Johnston et al. (1997)
Coryphospingus pileatus 0,546 Tavares-Damasceno et al. (2017)
Tachyphonus surinamus 0,679 Tavares-Damasceno et al. (2017)
Tachyphonus rufus 0,606 Macario et al. (2017)
Kleinothraupis atropileus 0,349 Scholer et al. (2019)
Sphenopsis melanotis 0,697 Scholer et al. (2019)
Thlypopsis ornata 0,790 Tinoco et al. (2019)
Conirostrum cinereum 0,520 Tinoco et al. (2019)
Sicalis flaveola pelzelni 0,689 this study
Catamenia inornata 0,860 Tinoco et al. (2019)
Diglossa cyanea 0,730 Tinoco et al. (2019)
Diglossa baritula 0,596 Scholer et al. (2019)
Diglossa humeralis 0,730 Tinoco et al. (2019)
Chlorospingus flavigularis 0,433 Scholer et al. (2019)
Iridosornis jelsk 0,402 Scholer et al. (2019)
Dubusia taeniata 0,800 Tinoco et al. (2019)
Anisognathus igniventris 0,860 Tinoco et al. (2019)
Thraupis palmarum 0,678 Johnston et al. (1997)
Stilpnia cayana 0,405 Câmara and França (2017)
Tangara gyrola 0,742 Johnston et al. (1997)
Average 0,642
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