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Abstract-We measured morphometric data of adult female and
male Prothonotary Warblers (Protonotaria citrea) from 2008-2011 at
the Tishomingo National Wildlife Refuge in south-central Oklahoma.
Males had longer wing and tail lengths; however, females had greater
body mass. Adult warblers (* 2 years old) tended to have longer wing
and tail lengths than second year warblers (< 2 years old). Although
most statistical tests were not significant, significant results should
be interpreted with caution due to small sample sizes. No differences
were found among age classes for body mass. Morphometric results
correspond to previously published ranges for Prothonotary Warblers
across the species’ range.

The Prothonotary Warbler (Protonotaria citrea) is a secondary
cavity nesting Nearctic-Neotropical migrant bird species that occurs
in Oklahoma (Petit 1999). Wood (2007) documented morphometric
relationships of Prothonotary Warblers from 2003-2006 at the
Tishomingo National Wildlife Refuge in south-central Oklahoma. In
that study, male Prothonotary Warblers had significantly greater wing
and tail length than female Prothonotary Warblers; however, female
Prothonotary Warblers had greater body mass than male Prothonotary
Warblers. No differences among age classes were detected, although
sample sizes were relatively small. Wood (2007) also documented that
Prothonotary Warblers appeared to follow Bergmann’'s Rule which
states that individuals in the northern latitudes of the species’ range
have greater body mass than conspecifics in the southern portions of
the species’ range. No relationship was detected for Allen’s Rule which
states that animals exhibit shorter appendage length in the northern
portion of the species’ range compared to conspecifics in the southern
portion of the species range (Wood 2007).
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After a significant flood event in 2007 at the Tishomingo National
Wildlife Refuge, which inundated Wood’s Prothonotary Warbler study
sites, research resumed from 2008 to 2011 (Diggs 2009, Newman in
prep). Our objective was to contribute additional Prothonotary Warbler
morphometric data to the literature and make comparisons to previous
studies.

METHODS

From 2008-2011, we collected Prothonotary Warbler morphometric
data at the Tishomingo National Wildlife Refuge (34° 11'N, 96° 38'W) in
Johnston County, Oklahoma. Adult female warblers were target captured
from nest boxes during incubation using the hat trick method (Wood
and Reasor 2006). This ensured that only nesting female warblers
were captured. Male warblers were opportunistically captured using
mist nets while holding territory (i.e., displaying or singing within 10
m of active nest box) or feeding nestlings, although sample sizes were
not large. We measured un-flattened wing cord length and tail length
with a standard wing rule (Pyle 1997). Body mass was weighed using
a 50-g Pesola spring scale (Wood 2007). We rounded morphometric
measurements to the nearest 1 mm or 1 g in the field. Warblers were
aged as either After Second Year (ASY) or Second Year (SY) based on
criteria in Pyle (1997).

Due to small sample sizes and lack of normality in the data, non-
parametric Wilcoxon tests were used to compare mean wing length, tail
length, and body mass among age classes and sexes of Prothonotary
Warblers. All tests used an a priori alpha level of 0.05 for significance.
Statistical tests were conducted using SPSS® software.

RESULTS

From 2008-2011, we captured 89 female and 9 male Prothonotary
Warblers that had not previously been captured at the Tishomingo
National Wildlife Refuge. We combined data from different years to
facilitate morphometric comparisons among measurements, ages, and
sexes. Due to small sample sizes, significant results from non-parametric
tests should be interpreted with caution.

Wing length

ASY females (n = 69) had longer wing length than SY females (n = 20;
difference = 0.1 mm), but not statistically significantly different (Z =
0.23, P = 0.82; Table 1). Similarly, ASY males (n = 5) had longer wing
length than SY males (n = 4; difference = 1.1 mm); however, they were
not significantly different (Z = 0.82, P = 0.41; Table 1). Overall, males
(n = 9) had statistically longer wing length (difference = 3.9 mm) than
females (n =89,Z =2.57,P =0.01; Table 1).
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Tail length

ASY females had significantly longer tail length (difference = 0.4
mm) than SY females (Z = 2.2, P = 0.03; Table 1). ASY males had longer
mean tail length than SY males (difference = 1.5 mm), but were not
significantly different (Z = 1.3, P = 0.20; Table 1). Overall, males had
statistically longer tails (difference = 1.3 mm) than females (Z=2.1,P =
0.04; Table 1).

Body mass

ASY females and SY females had nearly identical mean body masses
(difference = 0.1 mm) that were not significantly different (Z = 0.41, P
= 0.68; Table 1). Similarly, ASY males and SY males (difference = 0.3
mm) had similar body masses (Z = 0.82, P = 0.41; Table 1). Females
weighed significantly more (difference = 1.0 g) than males (Z=2.4,P =
0.02; Table 1).

DISCUSSION

At Tishomingo National Wildlife Refuge, mean female Prothonotary
Warbler wing length (67.0 mm) fell within the range (63-72 mm)
published in the literature (Walkinshaw 1941, Kowalski 1986, Petit
and Petit 1996, Pyle 1997). Mean female tail length (43.0 mm) also fell
within ranges (41-49 mm) published by Kowalski (1986), Pyle (1997),
and Petit (1999). Mean female body mass (15.4 g) fell within published
ranges (14-16 g; Petit 1999). Male mean wing length (70.9 mm) fell
within published ranges (66-76 mm), as did mean tail length (44.3 mm)
compared to published ranges (43-50mm) in Pyle (1997). Male mean
body mass (14.4 g) also fell within the 14-16 g range published in the
literature (Walkinshaw 1941, Kowalski 1986, Pyle 1997, Petit 1999).

We also compared morphometric results with Wood (2007) from
the same study site. Prothonotary Warblers demonstrated similar
morphometric measurements with few exceptions. SY females had
slightly smaller wing and tail lengths (difference <0.6 mm), although
they weighed 0.9 g more on average than SY females in Wood (2007).
ASY females had slightly smaller wing lengths (difference < 0.6 mm) and
identical tail lengths compared to Wood (2007). Body mass only varied
by 0.4 g between female age classes (Wood 2007).

From 2008-2011, SY male warblers had slightly shorter wings;
however, tail length was 1.6 mm shorter than in Wood (2007). ASY male
warblers had virtually identical wing lengths (difference = 0.1 mm)
compared to Wood (2007); however, tail length was 1.0 mm shorter
than (Wood 2007). Body mass was 0.6 g less than in Wood (2007).
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Table 1. Female and male Prothonotary Warbler morphometric
measurements from the Tishomingo National Wildlife Refuge from

2008-2011. Values are mean * SD, range.

Sex Age (n) Wing (mm) Tail (mm) Mass (g)

Female SY (20) 669 +15,64-69 429+1.5,38-46 155+1.0,13-17
ASY (69) 67.0+1.8,61-70 43.3+£1.9,42-50 15.4+1.2,13-20
Combined (89) 67.0+1.8.61-70 43.0+1.6,38-50 15.4+1.2,13-20

Male SY (4) 70.3+25,67-73 43.5%1.7,42-46 14.3+0.5,14-15
ASY (5) 71.4+1.1,70-73 45.0+0.7,44-46 14.6+1.1,13-16
Combined (9) 709 +1.8,67-73 443 +1.4,42-46 144+09,13-16

Submitted 12 December 2011, accepted 31 January 2012.

ERRATUM. In my article First Swainson’s Warbler nest documented in
Oklahoma since 1917 (Revels, M. R. 2003. Bulletin of the Oklahoma
Ornithological Society, 36[1-2]:1-3) the first sentence should be changed
to: Swainson’s Warbler (Limnothlypis swainsonii) was first documented
breeding in Oklahoma in 1914 in Washington County by Albert]. B. Kirn
(Nice 1931).

Mia R. Revels, Northeastern State University, 611 Grand Ave., Tahlequah,
Oklahoma 74464. E-mail: revels@nsuok.edu.

Submitted and accepted 1 March 2012.
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INSTRUCTIONS TO AUTHORS

The Bulletin of the Oklahoma Ornithological Society is the official
peer-reviewed journal of the Oklahoma Ornithological Society which is
published quarterly. The Bulletin is devoted to the field study of birds
in Oklahoma. Featured articles, and short notes of scientific or general
interest are solicited; potential authors are encouraged to submit any
materials that contribute to the understanding of birds in Oklahoma;
noteworthy observations, including details for documentation of
unusual or rare species; studies of behavior and ecology; population
changes; conservation status; and history of ornithology in Oklahoma.
The Society encourages submissions of original papers from lay and
professional “birders,” especially undergraduate and graduate students.
Suitable topics for papers are not restricted to studies conducted in the
State if they are judged to be of interest to the Bulletin’s readers.

The following basic guidelines should be followed if you wish to
submit manuscripts.

1) Authors should review recentissues of the Bulletin as aguide to style
and format for manuscripts. Most Featured Articles should be assembled
in this order: title page, abstract, text (Introduction, Methods, Results,
Discussion, Acknowledgments, and Literature Cited), tables, figure
legends, and figures. Manuscripts should be double-spaced throughout
(including the title page, tables, and figure legends) if turning in as hard
copy, otherwise single space on electronic copy is adequate; use the same
font (12 point) throughout the manuscript. Margins should be atleast 2.5
cm (1 in) on all sides of the page. Common problems in preparing such
a paper include failure to concisely state the objectives and relevance of
the contribution in the Introduction, vague or incomplete descriptions
of methodology, duplication of material presented in tables and figures
in the text of the Results, and citation of literature in the text without
inclusion in the Literature Cited (and vice versa).

Notes and opinion contributions usually lack internal headings or
they are few. If greater than three references are used, a Literature
Cited section should follow the note. Otherwise, references used should
have the complete citation parenthetically in the text at first mention
(e.g., Arterburn, ]. W. 2002. First record of the Mew Gull for Oklahoma.
Bulletin of the Oklahoma Ornithological Society 35:1-2); thereafter,
only the author and year are given (e.g., Arterburn 2002). All reference
citations, including journal titles, should be spelled out in full.
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2) Authors are asked to submit one word processing file (preferably
MS Word [.DOC], but other formats may be accepted) with the text, tables,
and figure captions via e-mail to the editor. Submission of high-quality
photographs and original artwork (black-and-white preferred but
color prints can be accommodated) that support unusual records and
ornithological events is encouraged. Each figure should be submitted
as a separate graphics file (a dpi of 300 is preferred minimum) as a .tiff
or .jpg format. Manuscripts can be sent to the editor as hard copies via
normal surface mail; however, the authors must provide three copies of
all materials for review. The final document must be sent in electronic
format either via e-mail or via CD or flash drive.

3) Please include affiliations of the authors, authors’ names, and
e-mail addresses of authors (if you want them to be copied on the status
of the manuscript). You may suggest up to two possible reviewers, and
provide their names, affiliations, and e-mail addresses. Depending on
the scope of the article, one to three anonymous reviewers may review
a manuscript. Reviewer comments will be forwarded to the authors
electronically (preferred), or via hard copy, once all have been received.
Authors will be provided with a time-line for returning the manuscript
and when publication may take place. Usually, there is a quick turn
around and your publication can be printed within 6 months to a year.

4) For photographs or drawings a copyright notice with the
photographers or artist’'s name and year can be included in the cutline.

[ look forward to serving as your editor. Publication of the Bulletin
requires your manuscripts, and I strongly encourage students and the
lay person or “bird watcher” to contribute to the understanding of avian
species in Oklahoma. Therefore, if you have any questions, ideas for
publication but are not sure it it's worthy, or submissions, please send
to the editor.

Eugene A. Young

Editor—Bulletin of the Oklahoma Ornithological Society
Northern Oklahoma College

1220 E. Grand

PO Box 310

Tonkawa, OK 74653-0310

e-mail: Eugene.Young@north-ok.edu

Phone: 580-628-6482

Fax: 580-628-6209
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INDEX OF BIRD NAMES
VOL. 44,2011

Erratum: Page numbers in Volume 44, Nos. 3-4 were incorrectly
numbered as 1-8. The correct sequence following Nos. 1-2 should
have been pages 8-15.

Archilochus alexandri: 8
colubris: 8

Coturnicops noveboracensis: 4

Cowbird, Brown-headed: 1-3

Empidonax traillii: 1

Flycatcher, Willow: 1-3

Hummingbird, Black-chinned: 8-12
Ruby-throated: 8-12

Molothrus ater: 1-2

Rail, Yellow: 4-7

Vermivora chrysoptera: 8
pinus: 8

Warbler, Blue-winged: 8
Golden-winged: 8

Timothy J. O’Connell, Department of Natural Resource Ecology and
Management, Oklahoma State University, 240 Agricultural Hall, Stillwater,
OK 74075. E-mail: tim.oconnell@okstate.edu.

Submitted and accepted 8 March 2012.
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