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male song, and likely existed in the early ancestors of
songbirds (Langmore 1998, Riebel et al. 2005, Odom et al.
2014, Hall and Langmore 2017). Thus, female bird song is
biologically meaningful and has played a prominent role in
the evolution of complex avian communication systems
(Langmore 1998, Odom et al. 2014, Hall and Langmore
2017).

Female song, however, is currently underrepresented,
both in the literature and in biological (sound) collections.
Investigating female song in conjunction with male song
has great potential to advance both basic and applied
research in the lab and in the field (Price 2015, Riebel 2016,
Hall and Langmore 2017). For example, female song data
could enable detailed comparative studies of neural song
control or could allow sex-specific avian monitoring
(Brenowitz 1997, Odom and Mennill 2010). In addition,
to fully understand the evolution of complex song across
songbird species, we need to investigate the selection
pressures that have caused females to stop singing in some
species while song has been maintained in both sexes in
other species (Price 2015, Riebel et al. in press). First,
however, we need more documentation of female bird
song.

The goals of this commentary are to raise awareness of
the fact that females of many bird species sing and to
recruit researchers from diverse fields to play a crucial role
in documenting female songs. We held a roundtable
discussion on these topics at the 2016 North American
Ornithological Conference in Washington, District of
Columbia, USA, with a follow-up discussion at the 2017

Animal Behavior Society meeting in Toronto, Ontario,
Canada (see Appendix Table 4 for a list of participants in
each discussion). Here, we report the outcomes of these
discussions by (1) briefly reviewing the history and current
state of female bird song documentation, (2) describing
how a range of fields will benefit from increased
documentation of female bird song, (3) explaining existing
needs in the field, and (4) outlining how individual
researchers can improve awareness and documentation
of female song, especially in collaboration with students,
research assistants, and citizen scientists.

The Deficit of Female Bird Song Documentation
Ornithologists generally recognize that some female birds
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that interesting female vocal behavior may be pervasive
across all birds (Benedict 2008, Geberzahn et al. 2009,
Odom and Mennill 2010, Dahlin and Wright 2012).
Despite the pervasiveness of female song, we currently
have a deficit of knowledge on this topic. First, for most
species, we lack basic documentation of whether females
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FIGURE 2. (A) Female song recording numbers are low compared to those of male songs and the total numbers of song recordings in
biological collections. In dichromatic species with female song, such as (B) Northern Cardinals (Ca-dir als a.dirals), female song can be
readily observed and recorded. In monochromatic species with female song, such as (C) House Wrens (. g/ € f;s & d ) and (D)
European Robins (E.irhd s -L B¢ L la), recordists often label recordings as male song, even though sex cannot bé easily determined.
This is true even for (E) Stripe-headed Sparrows (# ¢ § a v avda), a tropical, monochromatic species in which females sing more
than males (llles and Yunes-Jimenez 2009). An asterisk denotes samples that include research collections of known female songs.
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bird song research, but we have still hardly scratched the
surface of this field (Langmore 1998, Hall 2004, Slater and
Mann 2004, Price 2015). Many questions surround what
selective mechanisms are responsible for complex bird
song in both sexes (Beecher and Brenowitz 2005, Byers
and Kroodsma 2009, Tobias et al. 2012). Functional studies
suggest that females may use song in similar contexts as
males, such as mate attraction, as well as in broader
contexts, such as coordinating mating activities or
resource defense (Ritchison 1983, Langmore et al. 1996,
Halkin 1997, Tobias et al. 2012). More experimental
studies are needed, however, and researchers have only
recently started examining vocal complexity in female
birds (e.g., Pavlova et al. 2005, Brunton and Li 2006, Illes
and Yunes-Jimenez 2009, Dalziell and Welbergen 2016,
Riebel et al. in press). Connecting functional mechanisms
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TABLE 3. Journals and outlets for publishing descriptions, natural
history articles, or short communications of female bird song. A
full list of ornithological journals can be found at Ornithology

Exchange (http://ornithologyexchange.org/journals/titles.html).

Journal or venue

Article type

Acta Ornithologica
American Midland Naturalist
Ardea

Avian Research

Birds of North America
British Birds

Canadian Field-Naturalist
Ecology

Emu

Ibis

Journal of Caribbean Ornithology
Journal of Field Ornithology
Journal of Ornithology
Neotropical Birds

Notornis

Ornithological Science
Ornitologia Neotropical
Ostrich

Southwestern Naturalist

Short notes

Notes

Short notes

Research (Short reports)

Species accounts

Articles

Articles

The Scientific Naturalist
series (essays)

Short communications

Short communications

Research articles and notes

Original research articles

Short notes

Species accounts

Short notes

Short communications

Short communications

Short notes

Notes

Wilson Journal of Ornithology Short communications

been from females (Figure 2); therefore, recordings of
known males will also be valuable. These practices will
allow researchers to use song data with confidence well
into the future.

What Can You Do?

Documenting female songs from a wide geographic and
taxonomic range of species will take time and will achieve
the greatest success if many observers participate.
Ornithologists can help by engaging fellow researchers,
students, field technicians, and citizen scientists. Below we
outline ways in which researchers can raise awareness and
promote documentation.

Spread the word. Discuss female song with your
colleagues, students, and employees. Encourage your
students and technicians to watch for female song while
they are in the field or lab. Teach them to include informed
sex-specific information in their notes, when possible.
When giving talks or engaging in outreach to the general
public, mention that female birds sing. This is something
of which not many people are aware, but can provide an
interesting tidbit or goal for birders who are otherwise
familiar with most species in their area. Such small
gestures can make a large difference when they reach a
wide audience.

Share appropriate resources with citizen scientists,
students, and technicians. There are many online
resources for both researchers and citizen scientists to
document and archive female bird song (Table 2).

K. J. Odom and L. Benedict

Disseminating these resources and knowledge about
female song is a small but important step toward
improving awareness and documentation. The Female
Bird Song Project website provides a list of species in
which female song has been documented and maps of
where female song has been recorded. You can engage
birders and recordists by pointing out species in which
females sing. For this purpose, we include a list of species
within the United States and Canada that are known to
have female bird song (Appendix Table 5). This list is
undoubtedly incomplete, but provides a starting point for
interested wildlife enthusiasts.

Disseminate your findings. Descriptions and record-
ings of female song can be shared in multiple ways,
including (1) in public observation databases, such as eBird
(http://ebird.org/) and iNaturalist (https://www.inaturalist.
org/), (2) in media archives, such as the Macaulay Library
(https://www.macaulaylibrary.org/) and xeno-canto
(http://www.xeno-canto.org/), or (3) within published
articles in journals or species accounts in books and edited
volumes, such as the Handbook of the Birds of the World or
the Birds of North America (https://birdsna.org; Tables 1—
3). We strongly encourage all researchers who have
observations and/or recordings of female songs to share
them through any of the above outlets. For researchers
who do not frequently use eBird or xeno-canto, the Female
Bird Song Project website provides instructions for
uploading to each and suggestions for the kinds of
information to include (such as the sex of the singer and
how sex was determined; Tables 1 and 2).

While fewer journals publish natural history notes or
descriptive papers than in the past, such publications still
have great value. Many bird-specific journals, especially
those oriented toward fieldwork or with a regional focus,
are excellent outlets for such documentation (Table 3).
Scientific articles documenting female bird song in a
species for the first time or quantifying differences
between female and male song structure are generally
simple to write and widely accessible, with appeal to
researchers, students, and citizen scientists alike (e.g., Hall
2006, Logue et al. 2007, Koloff and Mennill 2013b,
Campbell et al. 2016). Importantly, such detailed quanti-
fication of song can lay the groundwork for more extensive
research in subsequent studies (e.g., Hall and Magrath
2007, Logue 2007, Koloff and Mennill 2013a, Odom et al.
2017). Accessible outlets for including female song
descriptions in species accounts include the Birds of North
America (https://birdsna.org) and Neotropical Birds
(https://neotropical.birds.cornell.edu; Table 3). All orni-
thologists, including advanced students with knowledge of
a particular species or family, can contribute to these
publications (e.g., Cabe 1993, Yosef 1996, Koloff and
Mennill 2011).
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APPENDIX TABLE 4. List of participants and affiliations (at time
of participation) in 2 discussions on female bird song.

2016 North American Ornithological Conference, female song
roundtable

Participant Affiliation

Jennifer Ackerman
Lauryn Benedict
Than Boves

loana Chiver

Independent author

University of Northern Colorado

Arkansas State University

University of California, Los Angeles,
Smithsonian Tropical Research Station

Smithsonian Migratory Bird Center

University of Windsor

University of Memphis

Becky Cramer
Alana Demko
Stephen Ferguson

Sharon Gill Western Michigan University
Brendan Graham  University of Windsor

Emma Greig Cornell Lab of Ornithology

Sylvia Halkin Central Connecticut State University
Richard Hedley University of California, Los Angeles
David Logue University of Lethbridge

Alix Matthews
Shannon McNeil

Arkansas State University
Southern Sierra Research Station

Matt Medler Cornell Lab of Ornithology, Macaulay
Library

Dan Mennill University of Windsor

Karan Odom University of Maryland, Baltimore County

Kevin Omland
Jordan Price
Dustin Reichard
Michael Rowley
Luis Sandoval
Evangeline Shank
Morgan Slevin
Diane Tracy

Mike Webster

University of Maryland, Baltimore County

St. Mary’s College of Maryland

Ohio Wesleyan University

University of Maryland, Baltimore County

Universidad de Costa Rica

University of Maryland, Baltimore County

Arkansas State University

Southern Sierra Research Station

Cornell Lab of Ornithology, Macaulay
Library

2017 Animal Behavior Society meeting, female song discussion

Participant Affiliation

Lauryn Benedict
Christine Dahlin
Cara Krieg
Karan Odom
Jordan Price
Chris Templeton
Mike Webster

University of Northern Colorado

University of Pittsburgh, Johnstown

Michigan State University

University of Maryland, Baltimore County

St. Mary’s College of Maryland

Pacific University

Cornell Lab of Ornithology, Macaulay
Library

APPENDIX TABLE 5. List of North American passerine species
with known female song. Data from the Birds of North America
(Rodewald 2017). Updated from Benedict (2008).

Tyrannidae (Tyrant Flycatchers)

1 Northern Beardless-Tyrannulet ( CarrP s
2 Olive-sided Flycatcher (C re Pyse /{
3 Western Wood-Pewee (C 1. Piss .didd Is)
4 Eastern Wood-Pewee (C 1. Pis E rs)

5 Acadian Flycatcher (EmPid ra, ' ge rs)
6
7
8
9

ma imB .8 )

Willow Flycatcher (ErmPid ra ail 11if)
Least Flycatcher (EmPid ra, rrirlms)
Buff-breasted Flycatcher (ErrPld ra,rul i rs)

Black Phoebe (Sa, -rk rig.f ars)

10 Eastern Phoebe (Ea .rk Pheg)

11 Say’s Phoebe (Sa, “rk sa, a)

12 Dusky-capped Flycatche .’ iaf hus LBSLIE.)
13 Ash-throated Flycatche ,‘ la‘ FLse if -af€ rs)
14 Great Kiskadee (Pi,an gus's( PF‘L aus)

Laniidae (Shrikes)

15 Loggerhead Shrike (_arits lud 9§ iariis)

16 Northern Shrike Carits b € als

Vireonidae (Vireos)

17 White-eyed Vireo ( £ g-# ts)

18 Bell’s Vireo (L 11if)

19 Gray Vireo ("€ §ini. )

20 Warbling Vifeo 3 gil Ls)

Corvidae (Jays, Magpies, and Crows)

21 Gray Jay (® .5 € uvs€ aradl rsk)

22 Steller’s Jay (Cﬁ/an L sf_ a.i

23 Florida Scrub-Jay (AP® 1€ a® € .9 §€ rs)

24 Island Scrub-Jay (AP¥ 1€ ma irstla-k)

25 California Scrub-Jay (AP¥ ¢ wa¢ ali .r§ a)

26 Woodhouse's Scrub-Jay (AP#€ 1€ ma w dah LEii




APPENDIX TABLE 5. Continued.

Cinclidae (Dippers)

51 American Dipper (Ciff ls € § arus)
Regulidae (Kinglets)

52 Ruby-crowned Kinglet (£ gt s & rddla)
Sylviidae (Old World Warblers)

53 Wrentit (Chamé araf ia,)

Zosteropidae (White-eyes and allies)

54 Japanese White-eye (£s¢.. Ps jaP ne Ls)
Muscicapidae (Old World Flycatchers)

55 White-rumped Shama (C s ¢ hus malaba.d is)
56 Bluethroat (¢ rias€¢ ¥ a)

57 Northern Wheatear (Q rartF € rartfe
Turdidae (Thrushes and allies)

58 Eastern Bluebird (Sialia sia'is)

59 Townsend’s Solitaire . ,afl s¢s . ré rdi
60 Kamaoy, yaﬂs sm a&stﬁ'us v

61 Amauu? aél s{ w aKf rsk)

62 Oloma ,’ afl 5% s ar & rsls)

63 Omao aﬂ ses bf L-Ls)

64 Pualohlt all se s Palrf i)

65 Bicknell’§ Thrush (Ca fa.cs bf k€ 1)

66 Wood Thrush (z, /¢ {? la s lina)
Mimidae (Mockingbirds, Thras)ﬁers and allles)

67 Gray Catbird (Du "€ € lla® a. i€ visis)

68 California Thrasher s Se ma€ divi/L m)
69 LeConte’s Thrasher (I, S mad¢ r¢ )
70 Northern Mocknngbud.‘ imes P yg' s)
Sturnidae (Starlings and allies)

71 European Starling (S,t-fiLs L /ga-k)

72 Common Myna (A ..id £ €s .k k)
Ptiliogonatidae (Silky Flycatchers)

73 Phainopepla (Phair # Pla v £ ns)
Peucedramidae (Olive Warblers)

74 Olive Warbler (# ¢€ d.amis & rias)
Passeridae (Old World Sparrows)

75 House Sparrow (Pas€ . d vf s § s)
Fringillidae (Finches, Crossbills, and allies)

76 Nihoa Finch (€ € sPiza ( |ima)

77 Apapane ;/rra;; 3 sar gui® a)

78 liwi (D€ Pan ¢ ¢

79 Hawan Amakihi (d a? Paris Ers)
80 Oahu Amakihi (Ch ! .. &€ Park r’a )

81 Kauai Amakihi (Ch! . @€ Park s€ ﬁ § -0
82 Akekee (. , Ps §. LQL s k)

83 Hawaii Aképa ( , Ps¢ ¢ i€ (s)

84 Pine Grosbeak (Piri € reea..)




