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Abstract

This article serves to supplement published measurement data for Namibian passerine species and subspecies, where possible, also by sex. It presents
a summary of single-observer-sourced bird ringing measurements in Namibia, between 2002 and 2022. This report collated data of 159 subspecies and
species, totalling 16 262 individuals and 64 451 measurements (head, culmen, tarsus, tail, wing, and mass). Included in this list are measurements for five
near-endemic species and 123 subspecies. A comparison between similar curated lists of southern African records was made, with significant differences

being noted between many of the reported measurements.
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Introduction

Species and subspecies of Namibian birds are underrep-
resented in research and literature of southern Africa. Of
the 430 passerine species recorded in southern Africa,
269 occur in Namibia, with one endemic, the Dune Lark
Calendulauda erythrochlamys and eight near-endemics
(defined as at least 90% of population occurring in Na-
mibia): White-tailed Shrike Lanioturdus torquatus, Carp’s
Tit Melaniparus carpi, Barlow’s Lark Calendulauda barlo-
wi, Benguela Long-billed Lark Certhilauda benguelensis,
Gray’'s Lark Ammomanopsis grayi, Rockrunner Achae-
tops pycnopygius, Bare-cheeked Babbler Turdoides gym-
nogenys, and Herero Chat Namibornis herero (Brown et
al. 2017).

Bird biometrics form a large proportion of the gaps in in-
formation, which is foundational data needed to further
studies in species and subspecies of interest. There
are numerous gaps in research-based literature, where
measurements are limited or absent for many species,
subspecies, or sexes (Bryson and Paijmans 2021; Bry-
son and Paijmans 2022). Researchers typically gather
data from a variety of sources, both live birds as well as
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museum specimens, where samples may not be mea-
sured consistently. A methodological mark may alter sub-
sequent results when multiple assessors/authors wor-
king with different bird groups or individual species are
involved (Yezerinac et al. 1992; Broughton et al. 2016).
These reports are typically curated and published in ref-
erence guides, e.g., Fry and Keith (2004) and Hockey et
al. (2005), where mixed datasets can be used, and gaps
filled by using intercontinental records. These records are
presented in variable styles, with subspecies and sexes
rarely reported. Measurements of unsexed and occa-
sionally young birds may be included in the mean and
sample ranges when available from the original source
papers. Key records are frequently missing, or data sets
are incomplete, with limited sample sizes from specific
ranges to validate the measurements.

Other than researchers’ published collections, public
centralized databases such as the South African Bird
Ringing Schemes (SAFRING), offer an important re-
source (FitzPatrick Institute of African Ornithology 2022).
SAFRING, in particular, has curated bird ringing and
measurement data from across southern Africa and in-
ternationally, for the last 70 years, housing more than 2.7
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million records (Paijmans et al. 2019). These accumulat-
ed measurements offer insight where reference guides
may be limited, offering significant numbers of records
and measurements across a variety of ages, sexes, sub-
species, and localities. Biometrics from this database
were recently summarised for southern African birds with
sufficient samples (Rose et al. 2020), including birds from
Namibia. One drawback to this reference is that overall
summaries using these methods may combine measure-
ments from all southern African countries, subspecies,
and methodologies, which may lead to inconsistencies
in the data (Barrett et al. 1989) and cannot be used for
more rigorous region-specific analyses. When subspe-
cies are not specified, nor more detailed measurements
for the sexes (differentiating results that include breeding
plumage), differences can be considerable, and thus ne-
gate positive results (Broughton et al. 2016). Additionally,
unintentional duplication of already published datasets,
e.g., data in Hockey et al. (2005) that were again includ-
ed in the SAFRING database, e.g., Banded Martin Ri-
paria cincta (data of AJ Tree in Vernon and Dean 2005),
Variable Sunbird Cinnyris venustus (data of D Hanmer
in Brown 2005a), Gurney’s Sugarbird Promerops gurneyi
(data of de Swardt in Brown 2005b), and many more,
may overestimate values based on single contributors.

As reference guides and summary reports based on cen-
tralised databases have both advantages and disadvan-
tages, we assess these against our large single-observer
source dataset. Through the collection and collation of 20
years of bird ringing data from Namibia, we are able to re-
port an extensive collection of passerine measurements
from this specific region, following uniform methods by a
single researcher. These unpublished measurements are
compared and contribute to the existing data of Namibian
passerines in Hockey et al. (2005) and Rose et al. (2020)
where they were excluded. Included are subspecies,
where possible, based on published information relating
to their ringing locations and morphology (Hockey et al.
2005).

Methods of data collection

Timing and location

Ringing expeditions took place in Namibia, predominant-
ly during the austral summer months between November
and April. Ringing activities were focused on a variety of

locations and habitats: the arid savannah at the eastern
edge of the Namib-Naukluft Park (Farm Sphinxblick), the
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savannah around Witvlei (Farm Okatjirute), and the sa-
vannah and grassland on the Farm Hamakari, i.e., south
of the Waterberg. Additional sites included locations at
Spitzkoppe, in the Erongo Mountains, in and around
Swakopmund, near Omaruru, near Otavi, at Hobatere,
Katima Mulilo and surroundings, and the Kunene region
(Figure 1).

Species and subspecies Identification

Species were identified against the SAFRING species
lists and numbers, which were further related to the In-
ternational Ornithological Congress (I0C) list (Gill et al.
2021) to verify the current taxonomy and nomenclature.
Subspecies noted were identified by location on the dis-
tribution maps in Hockey et al. (2005). We also consulted
The Birds of Africa vol. 4 (Keith et al. 1992), vol. 5 (Urban
et al. 1997), vol. 6 (Fry et al. 2000), vol. 7 (Fry and Keith
2004), the lllustrated Checklist of the Birds of the World
(del Hoyo et al. 2016), Chittenden et al. (2012), Peacock
(2012), and Birds of the World (Billermann et al. 2020).
When finer criteria were needed. photographs were com-
pared for the individual records with the description of the
specific features of the subspecies given in Hockey et al.
(2005). In cases of divergence between these authors,
we referred to the lllustrated Checklist of the Birds of the
World (del Hoyo et al. 2016) as our final orientation. Each
of the subspecies authorities were reported in Appendix
1. Unidentifiable or mixed subspecies were noted as
“mixed ssp”.

Aging

Only initial records of adult birds were reported [SAFRING
age codes 4 and 7 and higher (de Beer et al. 2001)]. As
most measurements were taken during the summer
months, ages could be determined accurately with many
species expressing breeding plumage. Young birds near-
ing adulthood, at the end of their first year, are clearly
distinguishable from adults due to the moult pattern and
general appearance of plumage and bare parts. Adults
can be recognized during their breeding activity by a
brood patch, always showing in females and often males,
and by the almost year-long wear of the plumage or the
actual moult.

Sexing

The sex of birds was assessed by differences in plumage
colour and size as specified in Keith et al. (1992). Urban
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Figure 1. Distribution of the passerine ringing effort across Namibia per region, between 2002 and 2022. Proportional circles depict initial ringing record
counts per region and include only adult records with at least one measurement record.

et al. (1997), Fry et al. (2000), Fry and Keith (2004),
Hockey et al. (2005), del Hoyo et al. (2016), and
Billermann et al. (2020). If needed and if possible,
cloacal shape and width of the gap in between the
pelvic bones and the existence and size of a brood
patch were drawn upon for confirmation (Brown and
Franke-Bryson 2016). Birds were classified as either
female, male, or as unsexed when the sex was not
identified or could not be determined with certainty.

Measurements
We present data for the individual species and sub-
species, divided into female, male, and undescribed

sex, and totals thereof. Only initial records were in-
cluded to limit the impact of multiple same individu-
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al records on the overall averages. The values are:
sample size, average + SD, minimum and maximum
values in the categories of wing, tail, tarsus, cul-
men, head, and mass, as far as these data were
collected. Some species only had a few recorded
measurements. If the subspecies or the species in
the published data were not represented in Namibia,
or only in small numbers, we kept these measure-
ments in the report, even when there was no statis-
tical value (e.g., Nicholson’s Pipit Anthus nicholsoni
and Tree Pipit Anthus trivialis).

The measurements were primarily taken by one
person (UB), and only a few measurements by two
trainees under close supervision. This provided the
same methods for all records and minimised the of-
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ten substantial variability of measurements taken
by different persons, as discussed in Barrett et al.
(1989). Measurements were taken in accordance with
the African standard as recommended by SAFRING
(de Beer et al. 2001, based on Svensson 1984). All
records were reported, with those species having
less than 10 records not used for comparison. Dif-
ferences between the measurements of the sexes
were assessed for statistical significance using a
linear regression, where more than 10 records were
reported for each.

Comparison of biometric data

Biometric ranges were compared, whenever possi-
ble, to the relevant published records. i.e., Hockey et
al. (2005) and Rose et al. (2020). This proved to be
complex, as the collection and presentation of these
sources had numerous differences. It was not pos-
sible to test significance of differences between our
records and those of Hockey et al. (2005), as suita-
ble standard deviations or ranges were only present
for three species (Red-billed Buffalo Weaver Bubal-
ornis niger, Shaft-tailed Whydah Vidua regia, and
Long-tailed Paradise Whydah Vidua paradisaea).
To identify notable differences in measurements
between our records and Hockey et al. (2005),
percentage differences were calculated and those
greater than 15% were highlighted for anecdotal ref-
erence. Rose et al. (2020) had suitable values and
we were able to test for significant differences be-
tween species/subspecies by applying simple t-tests
using the averages, standard deviation, and record
count. These statistics were applied in the compar-
ative table, but should be used for reference only as
significance may not guarantee practical differenc-
es. In coordination with the authors of Rose et al.
(2020), we decided to publish our data from Namibia
separately to preserve the unique regionality of the
data set. Our data from southern African countries
(excluding Namibia), were included in the overview
of Rose et al. (2020). It was often not clear which
subspecies were included in the summaries, thus if
they were mixed or unspecified, we classified them
as such [e.g., Willow Warbler Phylloscopus trochilus
(spp: 599) noted as “mixed ssp”]. We restricted the
comparison of subspecies to those found in Namib-
ia. Hockey et al. (2005) differentiated and described
measurements of one or several subspecies while
other cases reported measurements of averages
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of “mixed subspecies” or sometimes “unspecified”
subspecies, or the subspecies are not named in the
summary.

Results

We were able to collate data of 159 passerine subspe-
cies and species, totalling 16 262 individuals (having
at least one measurement record) and 64 451 mea-
surement records (Table 1). This translates into 53.5%
of the 269 passerine species in Namibia as noted in
Brown et al. (2017). The records included 7 151 head,
7 069 culmen, 6 904 tarsus, 13 163 tail,14 793 wing,
and 15 371 mass measurements, with 6 497 records
incorporating all six values (Table 1). The greatest pro-
portion of the records were collected from the passer-
ine families Emberizidae, Passeridae, and Ploceidae
(Table 2). The species records were irregularly distributed
with more common species having large sample sizes
of 100 (n = 37) and 1 000 (n = 2), thus, in these cas-
es, producing an accurate range within the population.
Subspecies were identified for 123 species (Table 2).
Four of the eight Namibian near-endemic species
were included in this study: Carp’s Tit, Gray's Lark,
Bare-cheeked Babbler, and Herero Chat.

Measurements

Measurement ranges documented in Table 2 were
negligible, as the often-substantial variability of mea-
surements taken by different persons was limited
(Barrett et al. 1989). Significant measurement differ-
ences (p < 0.05) between mean + SD values of the
sexes were reported in 189 measurement records, but
this sexual size dimorphism (SSD) may not be biolog-
ically significant in all instances (Table 2). There were
only a limited number of species (n = 39) that had
significantly different mean measurements (p < 0.05)
between sexes and had a difference in mean greater
than 10% of the measurement. These included mea-
surements from Shaft-tailed Whydah tail lengths, and
Karoo Long-billed Lark Certhilauda subcoronata and
Rattling Cisticola Cisticola chiniana mass, which may
denote a more practical example of SSD (Table 2).

Comparison

A comparison between our measurements and those
published in Hockey et al. (2005) and Rose et al.
(2020) are presented in Table 3. It was only possible to
compare 58 species in this way for Rose et al. (2020).
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Complete measurement differences were noted for
species such as the Amethyst Sunbird Chalcomitra
amethystina ssp. Kirkii, which was smaller than oth-
er published records. When looking at those records
with significant difference (p > 0.05) and a difference
in mean greater than 10% (only 25 of the 91 signifi-
cantly different records), most appear to be smaller
species e.g., waxbills and finches. Notable differences
are evident in culmen measurements, with our aver-
ages being larger than those of Rose et al. (2020),
possibly due to different methods of measuring cul-
men length. There are cases where measurements
are nearly identical e.g., Willow Warbler wing, Green-
winged Pytilia Pytilia melba head, and Southern Red
Bishop Euplectes orix tarsus (Table 3).

Discussion

Our results identified an interesting variability be-
tween datasets collected by an individual over a long-
term project, curation of reports for a reference guide
(Hockey et al. 2005), and the summary of a central-
ized biometrics database (SAFRING, in Rose et al.
2020). As previously noted, avian biometrics are an
important component when identifying and sexing
birds, but their value relies on collection accuracy and
methodology. When analysing large datasets, or cu-
rating measurements for reference guides, errors can
alter resultant averages and lead to conflicting results
in the field. The small sizes of passerine species may
be easily impacted by this (Broughton et al. 2016), but
also in researchers leaving a personal mark on their
data when few individuals report on a single species.
This would usually be corrected through additional
user records but may not always be available for less
studied regions, species, and subspecies. By using
consistent methodology and detailed assessment of
range and subspecies, our study also noted insights
into the passerine species in Namibia.

Measurement differences

Biometrics may be subject to various influences, with
location and subspecies being important factors (Berg-
mann 1847; Allen 1877). Due to the variable means of
analyses and reporting, it was difficult to compare our
results to those of Hockey et al. (2005) and Rose et
al. (2020). The summary in Rose et al. (2020) did not
investigate location and subspecies, but combined all
species records into one sample, and while Hockey et
al. (2005) did occasionally note the subspecies in the
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species summaries, more detailed statistical values were
not made available for comparison to our records.
Due to these limitations, it was not suitable to test for
overall significance between our records and those
of the other reports (i.e., overall mass/wing variability
between collection types) and individual records were
investigated instead.

Sexes

Significant differences noted between the sexes can
be a controversial statistic, especially when calculat-
ed using large, combined datasets (du Feu and du
Feu 2014; Broughton et al. 2016). Many ringers may
use known size differences between sexes to identi-
fy them, thus reinforcing the data that is being used
(du Feu and du Feu 2014). Although our study used
size occasionally, these sexes were validated using
plumage colour, cloacal shape, width of the gap be-
tween the pelvic bones, and the existence and size of
a brood patch. This may not be as accurate as genetic
tests (Longmire et al. 1993), but may offer additional
confidence in our findings. The significant differences
between the sexes reported in Rose et al. (2020) (e.g.,
White-browed Robin-Chat Cossypha heuglini), could
be attributed to ringers using size as a descriptor
when reporting on sex and may present bias in many
other species.

Culmen and head

For most species, the measurements of the culmen of
our study appeared to be larger than in Hockey et al.
(2005) and Rose et al. (2020). The method used for
these records meant that measuring to the skull (to
be precise: to the indentation on the front of the skull)
was done, which may have been different to grouped
measurements in Rose et al. (2020), as measure-
ments to the feathering may be performed by some
ringers. The article did not note which methodology
was selected for, and as the SAFRING database has
limitations when recording these details, it would un-
likely identify this at the scale assessed. There are
conventionally two different ways of measuring the
culmen with different outcomes: to the feathering (re-
sulting in a lower value) or to the skull (higher value)
(Eck et al. 2011). Measuring to the feathering means
to measure to the junction of the beak with the skull.
while measuring to the skull is from the tip of the beak
to the indentation at the rise of the skull between the
eye sockets. The junction of the beak with the skull is
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located at the onset of the feathering. Unfortunately,
even these measurements are sometimes mixed. On
further comparison to published reports it is evident
that both methods are used, which may produce an
error (Borras et al. 2000). Furthermore, subspecies
may be misidentified by this alternation if culmen
measurement is a primary factor to differentiate them.

Tarsus, tail, and wing measurements

Variability in other measurements may also be due to
method preferences. When combining data from multi-
ple ringers, a variety of changes can be made, or tools
used. Tarsus may be measured from the intertarsal
joint to a variable point, while the wing may be flattened
against a stop rule or measured with a tape (Pascual
and Senar 1996; de Beer et al. 2001). This variability in
methodology is documented in ringers’ guides, and un-
less documented in the data correctly, bulk analyses, as
is the case in Rose et al. (2020), would not pick it up.
We compared our methods of data collection with other
experienced Namibian ringers (Boorman, unpubl. data)
and could confirm (at least with this ringer) the accuracy
of the results by applying our methods. A further differ-
ence between Hockey et al. (2005) is noted for the Spot-
ted Flycatcher Muscicapa striata, which is likely due to
Hockey et al. (2005) giving data for individual ssp. from
Europe, while our report and Rose et al. (2020) give
mixed ssp., as no one knows the exact distribution of
ssp. in southern Africa. Tail measurements in very long-
tailed species when in breeding season, e.g., Pin-tailed
Vidua macroura, Shaft-tailed Whydah, and Long-tailed
Paradise Whydah may lead to additional variability.

Mass

Generally, our birds were lighter than those in Hockey
et al. (2005) and Rose et al. (2020). Similarly, lower
mass values between Namibian and South African
birds were observed in a comparison to South African
White-throated Canaries (Ward et al. 2004), which
may be explained by Bergmann’s Rule (decrease in
body mass with decreasing latitude). An important fac-
tor may be our sampling period (during the summer
months), and the limited geographic range assessed.
Additional differences may be due to the different pre-
cipitation levels and the subsequent vegetation cover
and food availability, that reflect in the mass, and/or
with the timing of the collection of data. This was espe-
cially evident during years of drought, which quite often
resulted in birds that were noticeably thin and with the
sharp edge of the sternum clearly palpable and visible.

© The author(s)
BY NC

Measurements of passerine species in Namibia

Conclusion

In addition to contributing to the growing pool of avian
measurements, our study offers some insight into the
methods and usability of summarised avian biomet-
rics. Regardless of attempts to standardise methodol-
ogy, there are unfortunately always going to be differ-
ent individual aspects applied to datasets, which will
cause significant variability at all scales. Even within
an individual ringer’s subset, repeatability of most bi-
ometric measures are not 100 % accurate. Hockey et
al. (2005) and Rose et al. (2020) did important work to
summarize biometric data of southern African birds,
offering some insight into the possible size ranges on
a broad pool of information. However, in comparing
them to this study it shows how variable the databases
for these kinds of measurements are for African bird
species, with gaps being identified for many groups. In
using larger sample sizes from variable datasets, sta-
tistical significance is improved, but practical compar-
isons are complicated and create additional overlap
when differentiating sexes and subspecies. There is
still a great need for improving and standardising the
measurement methodology through ringing schemes
and the accurate detailed curation of centralised ring-
ing data.
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