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CHAPTER 1

A TRIBUTE TO THE CAREER OF NED K. JOHNSON:
ENDURING STANDARDS THROUGH CHANGING TIMES

J. V. REmskN, Jr.1® AND CarLA CICERO?

IMuseum of Natural Science, Louisiana State University, Baton Rouge, Louisiana 70803, USA; and
2Museum of Vertebrate Zoology, University of California, Berkeley, California 94720, USA

Asstract.—Ned K. Johnson (1932-2003) served as Curator of Birds and Professor of
Zoology at the Museum of Vertebrate Zoology (MVZ), University of California, Berkeley, from
1961 to his death in 2003. His distinguished career in ornithology included major contributions
on various topics (e.g., geographic variation, biogeography, speciation, systematics, integration
of molt and migration) that resulted in his receiving the Brewster Medal from the American
Ornithologists’ Union in 1992. With eight peer-reviewed short publications in print by the time
he finished his undergraduate degree at the University of Nevada, Johnson launched into his
doctoral program at MVZ under Alden H. Miller. His dissertation monograph on western
flycatchers (Empidonax spp.) provided a model of meticulous, detailed empirical analyses that
represented the epitome of its genre and presaged a remarkable series of investigations on the
biogeography, speciation, and geographic variation of birds. He kept pace with technological
advances throughout his career, from sonograms to complex multivariate statistics to spectro-
photometry and molecular genetics. Johnson’s advocacy of the importance of specimen-based
research has been a bulwark of strength for museum ornithologists. His contribution to MVZ
of >7,200 data-rich vertebrate specimens adds an important dimension to his legacy. Johnson's
consistent approach to research, namely an unimpeachable empirical foundation for address-
ing critical conceptual issues, continues to inspire students and colleagues to match his stan-
dards. Received 23 January 2007, accepted 12 February 2007.

Resumen.—Ned K. Johnson (1932-2003) fue curador de aves y profesor de zoologia en
el Museo de Zoologia de Vertebrados (MVZ), Universidad de California, Berkeley, desde
1961 hasta su muerte en 2003. Su distinguida carrera como ornitélogo incluye importantes
contribuciones en diversas 4areas (variaciones geograficas, biogeografia, especiacion,
sistematica, relacién entre muda y migracién), siendo reconocido en 1992 con la medalla
Brewster de la Unién de Ornitdlogos Americanos. Johnson terminé sus estudios de pregrado
en la universidad de Nevada con ocho publicaciones en revistas de reconocido prestigio.
Inmediatamente después, comenzé el doctorado en el MVZ bajo la tutoria de Alden H.
Miller. Su tesis sobre los papamoscas Empidonax presenta unos analisis empiricos minuciosos
y detallados que constituyen un modelo en su género, presagiando una importante serie de
investigaciones sobre biogeografia, especiacion y variacién geografica en aves. Johnson sigui6é
de cercalos avances tecnoldgicos durante su carrera, empleando desde sonogramas a estadistica
multivariante compleja, espectrofotometria o genética molecular. La importancia que Johnson
imprimio a la investigacion basada en especimenes de museo ha servido de plataforma para
todos los ornitélogos que trabajan con colecciones de museo. Su contribucién al MVZ, con mas
de 7,200 entradas de especies de vertebrados, confiere una importante dimensién a su legado.
Su método de investigacion, con una base empirica intachable a la hora de abordar cuestiones
conceptuales criticas, contintia inspirando y sirve de ejemplo a estudiantes y colegas.

3E-mail: najames@lsu.edu
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NEep K. Jounson served as Curator of Birds
and Professor of Zoology at the Museum of
Vertebrate Zoology (MVZ), University of
California, Berkeley, from 1961 to his death in
2003. During this period, he influenced North
American ornithology to a remarkable degree
through his rigorous approach to specimen-based
research and his emphasis on the importance of
amassing detailed, accurate empirical databases
for generating new ideas (see Appendix 1, and
Barrowclough and Zink 2004, Cicero 2004).

AN EARLY START

Johnson’s research career began in high
school. At the remarkably young age of 16, he
published his first scientific paper in a promi-
nent peer-reviewed journal. Reproduced here
in its entirety (Fig. 1), this paper, brief as it is,
nonetheless reveals some of the ingredients
of his distinguished career. First, note that he
already was collecting birds for the University of
Nevada Museum in Reno. Second, it is clear that
he already was attuned to bird behavior and its
significance. Third, he had the precocial where-
withal not only to recognize the significance of
his observation but also to publish it in one of the
best ornithological journals, all this in 1949, from
the relative isolation of western Nevada.

By the time he was 21, Johnson had pub-
lished seven additional short papers in The
Condor, Journal of Mammalogy, and Great Basin
Naturalist (Appendix 1) on birds and mam-
mals of Nevada and had graduated with a B.S.
from the University of Nevada, Reno (UNR).
Instrumental to his early success was his mentor
Ira LaRivers, a professor at UNR and an expert
on the insects and fishes of Nevada. Although
not an ornithologist, LaRivers encouraged
Johnson to collect birds by adding him as a sub-
permittee on his collecting permit and taking
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him on numerous field trips throughout the
state. Early on, Johnson realized the importance
of scientific collecting for careful documenta-
tion of avian distribution and variation.

After two years in the U.S. Army in Germany,
Johnson entered the doctoral program in the
Department of Zoology, University of California,
Berkeley, with Alden H. Miller at the MVZ as
his advisor. At this time, after many decades
of visionary leadership by Joseph Grinnell and
Miller (Johnson 1995a), the MVZ was almost
without rival as the world’s leading university-
based research museum, and the Grinnell-Miller
tradition of specimen-based research was clearly
what drew Johnson to the MVZ.

GEOGRAPHIC VARIATION AND SPECIATION

Johnson finished his Ph.D. in 1961, and publi-
cation of his dissertation soon followed (Johnson
1963a). Following decades of MVZ tradition, the
dissertation was published in the University of
California Publications in Zoology (UCPZ) series.
This monograph was significant in many ways.
Although Johnson'’s analyses included volumi-
nous state-of-the-times morphometric analyses
of exceptionally large series of specimens (3,253
in this case) that typified MVZ monographs in
the UCPZ series, Johnson’s was the first of the
genre to include major analyses of vocalizations
using sonograms. Johnson’s monograph intro-
duced quantitative analyses of the fine details
of vocalizations as a major axis in the study of
geographic variation. It thus contained a trade-
mark of Johnson’s career that carried through to
his final years: adoption of the latest methods to
address relevant questions. Also established in
this monograph was Johnson’s interest in “diffi-
cult” groups. Prior to his research, the Empidonax
flycatchers of western North America were the
least-understood group on the continent, with

Loggerhead Shrike Steals Shot Sparrow.—In carly May, 1948, my brother and I were
collecting birds at a small marsny pond in a grassy ficld about four and onc-half miles southeast of
Reno, Nevada. A Savannah Sparrow (Passerculus sandwichensis) flew up. to a fence post about forty
feet from where we stood. My brother snot the bird. The second it hit the ground, we ran to pick
it up but were amazed to see a Loggerhead Shrike (Lanius ludovicianus) seize our bird and carry it
away. The shrike carreu wne sparrow with laborious strokes of its wings and flew to a spot in a Jarge
field of sagebrush about fifty yards away, Because the prey was comparatively heavy, the shrike few
low over the ground. It seems incredible but we could not locate either the shrike or the sparrow after
searching the area for at least a half hour—Neo K. Jounsox, Reno, Nevada, February 13, 1949.

Fic. 1. Ned K. Johnson’s first publication, in The Condor, at age 16 (Johnson 1949; see Acknowledgments).
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nagging questions of how many species really
existed and how they differed from one another.
Johnson discovered how they could be identi-
fied in all age, sex, and seasonal categories and
how they differed ecologically and vocally. His
measurement data are impressive in their detail
(e.g., individual measurements of the six outer-
most primaries for each of three age categories
for each sex of each species).

Johnson’s interest in Empidonax flycatchers as
models for the study of intraspecific geographic
variation and of differences between closely
related, extraordinarily similar species continued
throughout his career. Although most studies of
intraspecific variation gravitate toward species
that show marked geographic variation, Johnson
followed his UCPZ monograph with a study of a
species of Empidonax, Hammond’s Flycatcher (E.
hammondii), that shows virtually no geographic
variation despite a breeding distribution that
extends from Alaska to the southwestern United
States. Such an extensive latitudinal distribution
typically guarantees at least some strong geo-
graphic variation in size-related morphology, but
Johnson (1966:198) demonstrated that the species
showed essentially no geographic variation in
morphometrics or plumage:

The analysis is based on 545 specimens of
summer residents which were divided for
treatment into 13 geographic populations, were
segregated by sex and age, and were measured
for the length of the tenth primary, tail length,
bill length, bill depth, bill width, tarsus length,
middle toe length, and body weight.... This
species is remarkably uniform throughout its
range....

Johnson pointed out the potential significance
of this seemingly “negative” finding: “Reduction
or absence of geographic variation...seems
best attributed to strong genetic homeostasis”
(Johnson 1966:199).

In 1980, he published a second UCPZ mono-
graph on Empidonax (Johnson 1980), this time
focusing on the difficilis—flavescens group. In this
monograph, Johnson added mulitvariate statistics
and spectrophotometry to his repertoire of tech-
niques; the spectrophotometry represented one
of the first applications of this technique to analy-
sis of geographic variation in bird coloration. As
was typical of Johnson’s papers, he included a
theoretical section that presented a model for
speciation mechanisms and diversification in
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the genus, with applications and implications
far beyond Empidonax flycatchers. Unfortunately,
both of Johnson’s monographs on Empidonax are
under-read and under-cited in bird biology. The
following are samples of some of the significant
findings from these two monographs.

The important point to be stressed here
is that each of the species hammondii,
oberholseri, wrightii, affinis, and minimus...has
a characteristic wing shape, which, although
varying somewhat within each form, can be
an extremely useful criterion for identification
when interpreted in the light of variation with
sex and age. (Johnson 1963a:94)

[T]he habitat preference of each species is a
characteristic trait which probably evolved
far back during the geographic isolation and
speciation of each form at the same time that
morphologic and behavioral divergence was
taking place. (Johnson 1963a:189)

The advertising songs, distinctive in each of
the three species, as proved by the physical
analysis of tape recordings with a sonagraph,
function chiefly in pair-bond establishment
and maintenance; their role in territorial
defense is relatively minor.... oberholseri and
wrightii maintain territories both intra- and
interspecifically by means of hostile displays
and vocalizations. (Johnson 1963a:215)

The broad continental pattern, of alternation
between long-tailed with short-tailed groups
of populations as one moves from the Channel
Islands to the coast, through the interior, down
through Mexico and into Central America, is
again seen. (Johnson 1980:46)

Purity of breast color reveals a beautifully clinal
geographic variation. Three clear steps exist in
this cline, a slight one between Coahuila and
San Luis Potosi, a moderate one at the Isthmus
of Tehuantepec, and a strong one between
Nuclear Central America and Costa Rica.
(Johnson 1980:56)

The male position note provides an
exceptionally clear example of geographic
trends in a simple behavioral signal. Broad
regions of uniformity in note structure are
separated by relatively narrow belts where the
character changes abruptly or where a mixture
of note types is seen. (Johnson 1980:70)

Whole complexes of features change more or
less simultaneously over fairly narrow and
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well-defined zones. Between these zones are
broad regions where character expression is
comparatively uniform. (Johnson 1980:102)

With the advent of biochemical techniques to
measure genetic variation, Johnson, in collabora-
tion with then lab technician Jill Marten, was one
of the leaders in applying them to the study of
geographic variation. This was clearly an excit-
ing time for Johnson; he could now explore the
relationship between phenotypic and genotypic
variation. Protein electrophoresis in the 1980s and
DNA sequencing in the 1990s became standard
techniques in Johnson’s studies of geographic
variation, allowing new perspectives on his stud-
ies of Empidonax (e.g., Johnson and Marten 1985,
1988, 1991; Johnson and Cicero 2002) as well as
forming a framework for initiation of studies on
sparrows (Amphispiza spp.; Johnson and Cicero
1991; Johnson and Marten 1992; Cicero and
Johnson 2006, 2007) and vireos (Vireo spp.; Cicero
and Johnson 1992, Johnson 1995b). Johnson, with
his doctoral student Bob Zink and postdoctoral
researcher George Barrowclough as collaborators,
was at the forefront of the application of genetic
techniques to studies of speciation patterns, not
only in Empidonax (e.g., Zink and Johnson 1984)
but also in sapsuckers (Sphyrapicus spp.; Johnson
and Zink 1983) and vireos (e.g., Johnson and Zink
1985, Johnson et al. 1988). In addition, they also
formulated early reviews and conceptual models
of genetic diversification (Barrowclough et al.
1984, Barrowclough and Johnson 1988). Johnson
later revisited these groups, using newer tech-
niques (DNA sequencing) and his unequaled
knowledge of these birds to map ecological and
morphological characters onto the phylogeny to
explore patterns of diversification (Cicero and
Johnson 2002). The following are samples of the
major conclusions of these analyses.

On Empidonax:

The pattern resulting from evolution within the
genus Empidonax resembles more of a “bush”
than a dichotomous sequence of cladogenic
events.... We conclude, therefore, that external
morphological similarity among species is due
to developmental canalization of an Empidonax
phenotype, rather than to an extremely recent
origin of most species. (Zink and Johnson 1984:
213-214)

Occupancy of temperate habitats by certain
genera in this group is coincident with their
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evolution of migratory behavior and with
independent diversification in foraging modes
that reduces potential competition in sympatry.
(Cicero and Johnson 2002:289)

A major result of this study is the strong
congruence between mtDNA sequences and
other characters (allozymes, morphology,
behavior).... (Cicero and Johnson 2002:297)

On sapsuckers:

Therefore, the finding of genic divergence
and phenotypic similarity (mosaic evolution)
suggest that varius and nuchalis have simply
retained the ancestral plumage condition,
while evolution has proceeded at the genic
level, probably in a more-or-less uniform,
time-dependent manner. (Johnson and Zink
1983:880)

Our mtDNA  data firmly establish the
conclusions presented by Johnson and Zink
(1983) concerning evolutionary relationships
among North American sapsuckers. In
particular, the nearly perfect association
between genetic distances estimated by
allozymes and mtDNA sequences provides
incontrovertible evidence that ruber and
nuchalis shared a very recent common
ancestor.... (Cicero and Johnson 1995:560)

On vireos:

We speculate that “chivi” arose from wintering
individuals of V. olivaceus that failed to return to
North America. (Johnson and Zink 1985:433)

Molecular phylogenetic evidence suggests that
migration and seasonal habitat shifts evolved
multiple times in the radiation of vireos.
(Cicero and Johnson 1998:1367)

In investigating the mechanics of the specia-
tion process, Johnson assembled an impressive
data set on mate preferences in the contact
zone between Sphyrapicus ruber and S. nuchalis
(Johnson and Johnson 1985). This study, which
is the primary data set supporting the ranking
of the component taxa as separate biological
species (Red-breasted and Red-naped sapsuck-
ers; American Ornithologists’ Union [AOU]
1998), consisted of 145 mated pairs in which
both members were collected so that phenotype
and genotype could be assessed. Assessments of
mate preference and extent of hybridization led
to the following conclusions:
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[A]lthough parental phenotypes predominate
in the hybrid zone, F, hybrids seem to enjoy
equivalent viability, and their occurrence is in
proportion to the frequency of interspecific
matings.... F, hybrids, however, do seem to be at
a disadvantage. (Johnson and Johnson 1985:11)

It is well established that daggetti arrives on the
sympatric nesting areas ahead of nuchalis....
We speculate that the reddest males of daggetti
dominate the less-red males, win the best
territories quickly, and are the earliest to gain
mates.... Some of these paler male daggetti
possess territories before any nuchalis males.
A small percentage of female nuchalis choose
established male daggetti as mates because of
the superstimulus value of the extensive red.
(Johnson and Johnson 1985:13)

As a follow-up to the morphological study of
E. hammondii, Johnson and Marten (1991) used
allozymes to compare levels of genetic variation
with the striking morphological homogeneity
observed across the broad latitudinal breeding
distribution of this species. At the time of this
study, “genetic analyses of breeding samples
of birds across most of their range [were] espe-
cially rare” (Johnson and Marten 1991:232).
The genetic data paralleled those for morphol-
ogy, with minimal population structuring, low
levels of variability, and high estimates of gene
flow. In interpreting these findings, Johnson and
Marten (1991:236-237) concluded that

The essentially homogeneous genetic structure
of the species across its broad modern range
agrees with a scenario of moderately rapid
expansion into newly available habitat from
a previously confined distribution.... [T]he
ancestral stock could have moved into the Pacific
Northwest region during the early Holocene
from a Boreal refuge of forest or woodland
located anywhere south of Cordilleranice.... The
absence of geographic variation in morphology
could also be a consequence of reduced genetic
variability, a suggestion that assumes that low
genetic variability at enzyme-coding loci reflects
reduced variability at loci controlling the
expression of the external phenotype.... [I]f the
postglacial distribution is as recent as implied
above, it is plausible to suggest that insufficient
time has elapsed for the evolution of observable
phenotypic variation.

This early connection between glaciation
and genetic and morphological patterns in
birds continues to shape current thinking about
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processes of speciation and biogeography (e.g.,
Johnson and Cicero 2004, Lovette 2005).

Johnson’s studies of geographic variation and
speciation were based on strong and outspoken
support for a Biological Species Concept that
allows for limited hybridization (see Johnson
et al. 1999, Winker et al. 2007), and he believed
that “essential genetic independence resulting
from reproductive isolation...is responsible for
the evolution of avian biodiversity” (Johnson et
al. 1999:1470). He also believed that speciation
can occur relatively rapidly and that genetic
divergence alone is insufficient to determine
species status (Johnson and Cicero 2004). By
applying a variety of field- and museum-based
approaches to understanding species limits in
birds (e.g., morphology, genetics, vocalizations,
distribution, ecology), he produced definitive
papers that often took years to complete but
encompass the suite of traits important for
reproductive isolation.

In sum, Johnson’s approach to the study of
geographic variation and speciation was to
(1) accumulate large samples of target species
from key areas through extensive field work,
with a focus on breeding material for migra-
tory species and fresh fall-plumaged material
for resident species, (2) study the specimens in
meticulous detail using traditional techniques
as well as the latest technology, (3) analyze
those empirical data using advanced analytical
techniques, and (4) synthesize the results and
evaluate their generality and theoretical sig-
nificance. The outcome of this system then was
used to plan the next season’s field work, and
this “annual cycle” was repeated unfailingly
until a few months before Johnson’s death. The
patience and zeal with which Johnson pursued
these studies is a hallmark of his work.

MovrLr-MiGration-Lire HisTORY

Stimulated by the marked differences among
superficially similar species of Empidonax,
Johnson was a leader in the study of integrat-
ing molt and migration into the comparison of
life-history patterns among closely related spe-
cies. These studies, done relatively early in his
career, included a comparison of molt cycles in
Empidonax (Johnson 1963b) and analyses of molt
or migratory patterns in E. hammondii (Johnson
1963a, 1965, 1970), E. oberholseri and E. wrightii
(Johnson 1963a), E. difficilis (Johnson 1973,
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1974a), and E. flavescens (Johnson 1974a). At the
time of his death, Johnson also was comparing
tail molt patterns among tyrannid flycatchers
(unpublished). As with his morphological data,
specimens were divided by sex and age classes
in addition to geography. Johnson (1963b:879)
found that the

most obvious relationship between molt and
migration in Empidonax is that molts occurring
after migration tend to be protracted. In other
words, an early molt on the breeding grounds
is correlated with a leisurely, prolonged
southward migration, and an early and rapid
fall migration is associated with a subsequent
protracted molt.

Other important findings were that popula-
tions of E. hammondii differed geographically
and seasonally in their migration patterns, and
that juvenile mortality was high during fall
migration (Johnson 1970:182-185):

In the spring migration of this species, an early
rapid migration in coastal regions contrasts
with a protracted movement northward
through the interior.... An opposite pattern is
shown by the fall movement, in which there
is a leisurely migration through coastal areas
compared to an early and comparatively
rapid passage southward from the interior....
Differences in age composition between
autumn and winter samples point to a
comparatively high mortality of immatures in
the late fall and early winter.

Both for individual Empidonax species and for
the genus as a whole, Johnson concluded that
such differences in molt and migration patterns
are adaptive: “In my opinion, these differences
between coastal and interior migrants [of E.
hammondii] are adaptive...” (Johnson 1970:182)
and “the degree of interspecific variation in tim-
ing is so great as to suggest that the exact posi-
tion in the annual cycle of these molts is chiefly
a reflection of adaptation at the species level”
(Johnson 1963b:883).

P1GMENTATION AND COLORATION

Johnson was fascinated with pigmentation
and the evolution of color differences in birds
and published several significant papers on this
topic that probably have not received the atten-
tion they deserve. Although he routinely used
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color spectrophotometry to study patterns of
color variation within and among populations
(e.g., Johnson 1980, Johnson et al. 1998), he
wanted to go beyond that technique to under-
stand the pigmentary basis for such variation.
Thus, he collaborated with Alan Brush to apply
pigment chemistry in addition to colorimetry in
studies of tanagers (Chlorospingus spp.; Johnson
and Brush 1972) and warblers (Vermivora spp.;
Brush and Johnson 1976). The study of the
tanagers involved C. pileatus and C. “zeledoni,”
which at the time were considered separate
taxa that exhibited local sympatry on two high
mountains in central Costa Rica. Using these
methods, Johnson and Brush (1972) elegantly
corroborated prior suggestions that the two
taxa actually represent different color phases
of the same species. By extracting pigment from
the breast plumage of a single specimen (MVZ
162203), they transformed it from the “gray-
green morph” to the “yellow-green morph.” In
a major finding, they proposed

that on Volcanes Irazu and Turrialba genotypes
responsible for increased grayness (= reduced
yellowness), operating through decreased
concentration of lutein pigmentation, owe their
survival and maintenance to the long history
of vulcanism that has characterized the central
highlands. (Johnson and Brush (1972:260)

Johnson also integrated his interest in color
and plumage pigmentation with his interest in
molt, natural history, and the annual cycle. In a
study of the Green Jay (Cyanocorax yncas longiro-
stris) in seasonally dry deciduous woodland in
the mid-Marafion Valley of Peru (Johnson and
Jones 1993), he divided specimens by collection
date as well as age and analyzed them for spec-
tral reflectance, molt, and feather wear. Unlike
other subspecies that occupy more humid habi-
tats and are dorsally green year-round, indi-
viduals in this population gradually fade from
bright yellow-green to greenish-blue or blue
dorsally. This study showed that “autoxidation
and accompanying bleaching from exposure to
sunlight [as opposed to feather wear] are impli-
cated in this striking color change” (Johnson
and Jones 1993:389).

More recently, Johnson dove into the study of
pigmentary properties of feathers. As a mentor
for undergraduates, he worked with a student
examining the basis for color variation in the
“red” crown plumage of woodpeckers (Picidae;
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Hopenstand and Johnson 2001). In another
paper (Johnson 2001), he presented a theory for
the evolutionary origin of feathers:

I propose that the “aerodynamic features”
of modern feathers, including a distinctive
combination of flatness, light weight, resilience,
and smooth-contour, initially evolved in a
context unrelated to flight. Instead, flatness
and lightness evolved in response to selection
favoring maximally effective shape for the
exhibition of pigments and structural colors....
The physical characteristics and individual
mobility of feathers, serving to expose
pigments and iridescece during display, were
preadaptive for the eventual use of feathers in
flight and thermoregulation. (Johnson 2001:91)

B10GEOGRAPHY AND NATURAL RANGE EXPANSIONS

Johnson’s voluminous contributions to the
documentation of breeding distributions of
insular montane avifaunas in the western
United States naturally provoked his interest
in the patterns and their underlying processes.
Aware that distributions can change with light-
ning speed compared with geological time, he
focused primarily on ecological processes that
might govern the patterns. One of his major con-
tributions to the field (Johnson 1975), conducted
when studies of island biogeography were “cut-
ting edge,” showed that almost all of the pattern
on montane islands could be explained not by
distance and area effects, much less historical
biogeography, but by the simplest of ecological
variables, namely habitat availability:

Total area and area of forest-woodland,
variables of significance in other, similar
studies, here predict only from 28 to 45% of the
variation in total species number. In contrast,
an index of habitat diversity explains 91% of
the variation in total bird species. (Johnson
1975:561)

In another important contribution, Johnson
(1978) showed that avifaunal distributions, con-
tact zones, and areas of active speciation in the
western Intermountain Region are coincident
with physiographic, climatic, and floristic dis-
continuities.

Although Johnson was interested primarily in
continental biogeography, especially in the Great
Basin, he also published two important papers
on the California Channel Islands (Johnson

7

1972, Lynch and Johnson 1974). In the first, he
reviewed the composition of the avifauna on dif-
ferent islands and considered evidence explain-
ing the distribution and differentiation (or lack
thereof) of island populations. The second paper
involved a literature survey of minimum avifau-
nal turnover rates (immigration vs. extinction)
onislands, including those reported by Diamond
(1969) for the Channel Islands. Diamond (1969)
reviewed early distributional records summa-
rized by Howell (1917), compared those with
his own records, and concluded that although
the total number of resident bird species on each
island has remained fairly constant over time,
the species composition of the avifauna has
changed markedly on most islands, which sug-
gests high turnover (17-62%). In a bold critique,
Lynch and Johnson (1974) faulted Diamond for
not publishing the majority of records and spe-
cies’ identities on which his rates were based,
thus making his figures “impossible to interpret
properly” (Lynch and Johnson 1974:375). They
also noted that

the great majority of extinctions reported by
Diamond to have occurred on the California
Channel Islands are attributable either to
human interference or to faulty interpretation
of faunal data (pseudoturnover). While a few
“natural” extinctions may have occurred,
we can find only a single reasonably well-
documented example out of 41 specified
extinctions. (Lynch and Johnson 1974:378)

Therefore, on the basis of their literature sur-
vey, they concluded that minimum avifaunal
turnover rates on islands have been seriously
overestimated, especially in regard to natural
processes.

Johnson’s interest in biogeography and his
intensive field work through the decades in the
western United States put him in a unique posi-
tion to detect and document avifaunal range
changes (Johnson 1974b, 1994, 1995c; Johnson
and Garrett 1974, Johnson and Cicero 1985).
The changes in which he was interested did not
involve obvious responses to modification of
the landscape by humans; rather, he focused on
regions and habitats with minimal direct human
influence, such as coniferous forests on remote
mountain ranges. The significance of this type
of range change is clearly much greater, as
Johnson (1994) noted years in advance of wide-
spread attention to global climate change:
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These range adjustments are not responses
to anthropogenic influences. Instead, climatic
change in the new regions of occupancy
apparently has provided regimes of increased
summer moisture and higher mean summer
temperature typical of pre-expansion dis-
tributions. (Johnson 1994:27)

His interest in these phenomena culminated
in a landmark symposium volume on avifaunal
change in western North America, co-edited
with J. R. Jehl (Jehl and Johnson 1994). In keep-
ing with his interest in applying new methods
to ongoing problems, Johnson would have been
excited to see the application of climatic and
ecological niche modeling in detailing natural
range changes in birds (e.g., Barred Owl [Strix
varia]; Monahan and Hijmans 2007).

ReviEws

Johnson published what we suspect is an
exceptional number of book, symposium, and
monograph reviews. He was the unquestioned
authority on birds of the Great Basin and geo-
graphic variation of birds in western North
America, as well as being highly respected for
his general knowledge of bird biology. Thus,
editors turned to Johnson for many important
reviews, such as of the Birds of North America
series and the Handbook of the Birds of the World.
Johnson’s reviews were not only fair but also
always insightful. Our personal favorite is one
of his earliest, of Lester Short’s research on flick-
ers (Johnson 1969). In this review, he proposed a
novel, alternative hypothesis for the phenotypic
patterns found by Short, one that represented
the equivalent of a null hypothesis for genetic
variation:

The philosophy underlying Short’s entire
discussion is that traces in one population, A,
of characters expressed in another population,
B, and presumably evolved when A and B
were not in contact, means that genes from
population A are infiltrating population B
because of secondary contact.... However
appealing this explanation may be for certain
situations of hybridization in birds, for the
North American flickers I feel that Short's
interpretation is incorrect.... The likely
explanation of most of the occurrence of red
nuchal traces, then, in most of the populations
of cafer in western North America away from
the hybrid zones, is that these traces have their
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genetic basis deep in the stock that gave rise to
all flickers and their relatives.... (Johnson 1969:
227-228)

This talent for original ideas was also a trade-
mark of Johnson’s in public seminars and meet-
ings. Whether the topic was close to his research
or remarkably distant, Johnson routinely posed
insightful questions to speakers that revealed
how closely he followed their presentations.

SPECIMEN CONTRIBUTIONS

Johnson’s specimen catalog contained entries
up to number 7,212. These were primarily birds,
with some mammals, reptiles, and amphib-
ians, most of which are deposited at the MVZ;
some of his earlier material is deposited in the
Museum of Biology, University of Nevada,
Reno. This number of specimens is probably
higher than those collected by his peers in aca-
demic ornithology and represents a lasting con-
tribution and legacy. The beautiful quality of his
specimens, the geographic importance of the
specimens collected, and the quantity and qual-
ity of data on their labels, overshadows in value
the sheer volume of specimens. With at least
10-12 data fields per label, Johnson directly
contributed roughly 72,120-86,544 “data cells”
to vertebrate biology, which would certainly
rank him among the most important contribu-
tors ever among tenure-track ornithologists.
Further, this does not take into account the
many thousands of research specimens contrib-
uted by his students and associates.

Many ornithologists who conduct specimen-
based research directly contribute little to these
resources, the quality and volume of which are
often the rate-limiting step in such research.
Johnson was the antithesis of this approach.
Not only was his field work collection-oriented,
but he also believed philosophically that direct
involvement generated original insights and
better research. Johnson respected colleagues
with a similar philosophy and disdained those
whose specimen contributions were minuscule,
particularly if they were employed as curators
of research collections.

PROFESSIONAL SERVICE

Johnson strongly believed in service to
professional societies and to the University of
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California, Berkeley, where he worked for 42
years. Although outwardly cynical about any-
thing having to do with authority and bureau-
cracy, he felt that it was his duty to serve in
positions of influence. Thus, he was President
of both the Cooper Ornithological Society
(1981-1983) and the AOU (1996-1998), and was
involved in many other professional organiza-
tions, including the International Ornithological
Committee. His 69 committee-years of service to
the AOU, including 36 years on the Committee
on Classification and Nomenclature, led to his
winning the Marion Jenkinson Service Award
from the AOU in 2001. At UC Berkeley, Johnson
helped to define the undergraduate curriculum
in biology and fought for the importance of field-
based organismal courses in a growing era of
molecular and cell biology. In addition to serving
as a mentor or advisor for countless undergradu-
ate students, Johnson also sponsored 3 Master’s
and 15 Ph.D students (Appendix 2). Arguably his
greatest professional legacy was the enthusiasm
for natural history that he instilled in students at
all levels—students who, years later, still remem-
ber Johnson’s infectious passion while teaching
Ornithology and the wildly popular class on
Natural History of the Vertebrates.

SCIENTIFIC STANDARDS

In the tradition of his MVZ predecessors,
Grinnell and Miller, Johnson was a strong advo-
cate of accuracy and rigor in all aspects of data
gathering. With missionary zeal, he inspired his
students and colleagues to strive for the high-
est standards of authenticity and repeatability,
and always insisted on meticulous detail in data
collection —from the label on a specimen, which
he considered sacrosanct, to the analysis and
interpretation of data. Johnson was noted for
his candor in both the spoken and the written
word, and often spoke up for what he believed
was true, regardless of the consequences. To
that end, he published an influential paper on
standards for scientific specimens (Johnson
et al. 1984) and also took to task (Lynch and
Johnson 1974; Johnson 1994; Cicero and Johnson
1996, 2006) those whose empirical database was
of poor quality. A quotation from Lynch and
Johnson (1974) captures this philosophy:

Indeed, a respected colleague has offered
a friendly admonition to the effect that our

standards for acceptable faunal data are so
stringent that, if generally adopted, they would
prevent a lot of good research from being done.
We are compelled to reply that we are unaware
of any examples of good research in the area of
faunal analysis which do not involve attention
to detail and a realization of the inherent
limitations of observational data (Lynch and
Johnson 1974:383).

We like to imagine that as Ned died, he still
dreamed of collecting sparrows in the Great
Basin, while a rival shrike, with silvery sage-
brush-matching sheen comparable to his own,
races him for the specimen.
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Jounson, N. K. Review: The Avifauna of the South Farallon Islands, California, by D. F. DeSante and D. G.
Ainley. Auk 100:240-242.

Jounson, N. K. Review: Songs of the Vireos and Their Allies, by Jon C. Barlow, narrated by J. W. Hardy. Ara
Records. Wilson Bulletin 95:162-163.

Jonnson, N. K. Review: The California Islands: Proceedings of a Multidisciplinary Symposium, by D. M. Power
(Ed.). Auk 100:782-784.

AMERICAN ORNITHOLOGISTS’ UNION. Check-list of North American Birds, 6th ed. American Ornithologists’
Union, Washington, D.C.

Jounson, N. K., anp R. M. Zink. Speciation in sapsuckers (Sphyrapicus): 1. Genetic differentiation. Auk
100:871-884.

Jounson, N. K. Review: The Hummingbirds of North America, by P. A. Johnsgard. Auk 101:407-408.
Jounson, N. K. List of the birds of the Berkeley Hills. Museum of Vertebrate Zoology, University of
California, Berkeley.

Zink, R. M., anp N. K. Jounson. Evolutionary genetics of flycatchers. I. Sibling species in the genera
Empidonax and Contopus. Systematic Zoology 33:205-216.

Jonnson, N. K., R. M. Zink, G. F. BARROWCLOUGH, AND J. A. MARTEN. Suggested techniques for modern
avian systematics. Wilson Bulletin 96:543-560.

BarrowcLoucH, G. F.,, N. K. JounsoN, aND R. M. Zink. On the nature of genic variation in birds. Pages
135-154 in Current Ornithology, vol. 2 (R. F. Johnston, Ed.). Plenum Press, New York.

Jonnson, N. K., anp C. B. JounsoN. Speciation in sapsuckers (Sphyrapicus): II. Sympatry, hybridization,
and mate preference in S. ruber daggetti and S. nuchalis. Auk 102:1-15.

Jounson, N. K. Scientific natural history: Beyond cute little tricks. Review: Vertebrate Natural History, by
M. F. Willson. BioScience 35:508-509.

AMERICAN OrNITHOLOGISTS’ UNION. Thirty-fifth supplement to the American Ornithologists’ Union
Check-list of North American Birds. Auk 102:680-686.

Jonnson, N. K., anp C. Cicero. The breeding avifauna of San Benito Mountain, California: Evidence for
change over one-half century. Western Birds 16:1-23.
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1985.

1985.

1985.

1986.

1986.

1986.

1987.

1987.
1987.

1988.

1988.

1988.

1988.

1989.

1989.

1989.

1989.

1989.
1990.

1991.

1991.

1991.

1991.

1992.

1992.

1992.

Jounson, N. K., anp R. M. Zink. Genetic evidence for relationships among the Red-eyed, Yellow-green,
and Chivi vireos. Wilson Bulletin 97:421-435.

DESANTE, D. F,, N. K. JounsoN, R. LEVALLEY, AND R. P. HENDERsON. Occurrence and identification of the
Yellow-bellied Flycatcher on Southeast Farallon Island, California. Western Birds 16:153-160.

Jounson, N. K., anp J. A. Marten. The geography of allelic frequencies in the Western Flycatcher
(Empidonax difficilis). Pages 1029-1030 in Proceedings XVIII International Ornithological Congress (V. D.
Ilyichev and V. M. Gavrilov, Eds.). Nauka Publishers, Moscow.

MARTEN, J. A., aND N. K. JounsoN. Genetic relationships of North American cardueline finches. Condor
88:409-420.

Jounson, N. K. Review: Neotropical Ornithology, by P. A. Buckley, M. S. Foster, E. S. Morton, R. S. Ridgeley,
and F. G. Buckley (Eds.). Wilson Bulletin 98:616-618.

Jounson, N. K., anp C. Cicero. Richness and distribution of montane avifaunas in the White-Inyo
Region, California. Pages 137-159 in Natural History of the White-Inyo Range, Eastern California and
Western Nevada and High-altitude Physiology, vol. 1 (C. A. Hall, Jr,, and D. J. Young, Eds.). University of
California White Mountain Research Station, Bishop, California.

AMERICAN OrnITHOLOGISTS' UNION. Thirty-sixth supplement to the American Ornithologists’ Union
Check-list of North American Birds. Auk 104:591-596.

Jounson, N. K. Review: The Naturalist’s Field Journal, by S. G. Herman. Auk 104:796-797.

Z1Nk, R. M., anp N. K. Jonnson. Avian biochemical systematics: A response to DeBenedictis. Birding 19:
17-20.

Jounson, N. K., aND J. A. MarTEN. Evolutionary genetics of flycatchers. II. Differentiation in the Empidonax
difficilis complex. Auk 105:177-191.

Jornson, N. K. Review: Birds of the Great Basin: A Natural History, by F. A. Ryser, Jr. Nevada Historical
Society Quarterly 31:60-62.

JounsoNn, N. K., R. M. Zink, aND J. A. MarTEN. Genetic evidence for relationships in the avian family
Vireonidae. Condor 90:428-445.

BarrowcLouGH, G. F.,, aND N. K. JounsoN. Genetic structure of North American birds. Pages 1630-1638
and 1669-1673 in Acta XIX Congressus Internationalis Ornithologici (H. Ouellet, Ed.). National Museum
of Natural Sciences, University of Ottawa Press, Ottawa.

Jounson, N. K. Review: Speciation and Geographic Variation in Black-tailed Gnatcatchers, by J. L. Atwood.
Auk 106:348-349.

JounsoNn, N. K, J. A. MarteN, anp C. J. RaLpH. Genetic evidence for the origin and relationships of
Hawaiian honeycreepers (Aves: Fringillidae). Condor 91:379-396.

AMERICAN ORNITHOLOGISTS' UNION. Thirty-seventh supplement to the American Ornithologists’ Union
Check-list of North American Birds. Auk 106:532-538.

Jounson, N. K. Review: Avian Genetics: A Population and Ecological Approach, by F. Cooke and P. A. Buckley
(Eds.). Quarterly Review of Biology 64:345.

Jounson, N. K. Review: The Birds of Nevada, by J. R. Alcorn. Auk 107:218-220.

Jounson, N. K., anp R. E. Jones. Geographic differentiation and distribution of the Peruvian Screech-Owl.
Wilson Bulletin 102:199-212.

Jounson, N. K., aND J. A. MarteN. Evolutionary genetics of flycatchers. III. Variation in Empidonax
hammondii (Aves: Tyrannidae). Canadian Journal of Zoology 69:232-238.

Jounson, N. K., anp C. Cicero. Breeding birds. Pages 361-436 in California Natural History Guides, 55:
Natural History of the White-Inyo Range, Eastern California (C. A. Hall, Jr., Ed.). University of California
Press, Berkeley.

AMERICAN OrNITHOLOGISTS' UNION. Thirty-eighth supplement to the American Ornithologists” Union
Check-list of North American Birds. Auk 109:750-754.

Jounson, N. K., anp C. Cicero. Mitochondrial DNA sequence variability in two species of sparrows of
the genus Amphispiza. Pages 600-610 in Acta XX Congressus Internationalis Ornithologici (B. D. Bell, Ed.).
Congress Trust Board, Wellington, New Zealand.

Jounson, N. K. Review: Utah Birds: Historical Perspectives and Bibliography, by W. H. Behle. Auk 109:
210-211.

Jounson, N. K., anND J. A. MarTeN. Macrogeographic patterns of morphometric and genetic variation in
the Sage Sparrow complex. Condor 94:1-19.

Cicero, C., anp N. K. JoHnsoN. Genetic differentiation between populations of Hutton’s Vireo (Aves:
Vireonidae) in disjunct allopatry. Southwestern Naturalist 37:344-348.
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1993.

1993.

1994.

1994.

1994.

1994.

1994.

1994.

1994.

1995.

1995.

1995.

1995.

1995.

1996.

1996.

1997.

1998.

1998.

1998.

1998.

1999.

2000.

2001.

Jounson, N. K., anp R. E. Jongs. The Green Jay turns blue in Peru: Interrelated aspects of the annual cycle
in the arid tropical zone. Wilson Bulletin 105:388-398.

Jounson, N. K. Review: Molt of the Genus Spizella (Passeriformes, Emberizidae) in Relation to Ecological
Factors Affecting Plumage Wear, by E. ]. Willoughby. Wilson Bulletin 105:541-542.

AMEericAN OrNiTHOLOGISTS” UNION. Thirty-ninth supplement to the American Ornithologists’ Union
Check-list of North American Birds. Auk 110:675-682.

Jounson, N. K. Review: Handbook of the Birds of the World, vol. 1, by J. del Hoyo, A. Elliott, and J. Sargatal
(Eds.). Auk 110:959-960.

Jent, J. R., anp N. K. JounsoN, Eps. A century of avifaunal change in western North America. Studies in
Avian Biology, no. 15.

Jounson, N. K., anp J. R. JeHL, Jr. A century of avifaunal change in western North America: Overview.
Pages 1-3 in A Century of Avifaunal Change in Western North America (J. R. Jehl, Jr., and N. K. Johnson,
Eds.). Studies in Avian Biology, no. 15.

Jounson, N. K. Pioneering and natural expansion of breeding distributions in western North American
birds. Pages 2744 in A Century of Avifaunal Change in Western North America (J. R. Jehl, Jr.,, and N. K.
Johnson, Eds.). Studies in Avian Biology, no. 15.

AnNonNyMous. Elliott Coues Award, 1993: Joel L. Cracraft. Auk 111:239-240.

Jent, J. R, Jr., AND N. K. JonnsoN. 1994. Review: The Birds of North America: Life Histories for the 21st
Century, vol. 1, by A. Poole, P. Stettenheim, and F. Gill (Eds.). Condor 96:833-839.

Jounson, N. K. Old-school taxonomy versus modern biosystematics: Species-level decisions in
Stelgidopteryx and Empidonax. Auk 111:773-780.

Cicero, C., anp N. K. JornsoNn. Mitochondrial DNA divergence at the cytochrome b locus in sapsuckers.
Journal fiir Ornithologie 135:351.

JonnsoN, N. K. Seven avifaunal censuses spanning one-half century on an island of white firs (Abies
concolor) in the Mojave Desert. Southwestern Naturalist 40:76-85.

Jounson, N. K. Ornithology at the Museum of Vertebrate Zoology, University of California, Berkeley.
Pages 183-221 in Contributions to the History of North American Ornithology (W. E. Davis, Jr., and J. A.
Jackson, Eds.). Memoirs of the Nuttall Ornithological Club, no. 12.

Jounson, N. K. Speciation in vireos. I. Macrogeographic patterns of allozymic variation in the Vireo
solitarius complex in the contiguous United States. Condor 97:903-919.

AMERICAN OrNITHOLOGISTS’ UNION. Fortieth supplement to the American Ornithologists’ Union Check-
list of North American Birds. Auk 112:819-830.

Cicero, C., aND N. K. JonsoN. Speciation in sapsuckers (Sphyrapicus): I1I. Mitochondrial-DNA sequence
divergence at the cytochrome-b locus. Auk 112:547-563.

Jounson, N. K. Review: Handbook of the Birds of the World, vol. 2, by ]. del Hoyo, A. Elliott, and J. Sargatal
(Eds.). Auk 113:518-519.

Cicero, C., aND N. K. Jounson. Declining scientific standards in studies of avian distribution. [Review of
California Birds: Their Status and Distribution, by A. Small.] Auk 113:522-523.

AmMEricaN OrNITHOLOGISTS UNION. Forty-first supplement to the American Ornithologists’ Union Check-
list of North American Birds. Auk 114:542-552.

Jounson, N. K., J. V. RemseN, Jr., AND C. Cicero. Refined colorimetry validates endangered subspecies of
the Least Tern. Condor 100:18-26.

Banks, R. C., J. W. Frrzeatrick, T. R. HoweLr, N. K. Jounson, B. L. MoNROE, Jr., H. OuEgLLET, J. V. REMSEN,
AND R. W. STorer. Check-list of North American Birds, 7th ed. Allen Press, Lawrence, Kansas.

Cicero, C. anp N. K. Jounson. Molecular phylogeny and ecological diversification in a clade of New
World songbirds (genus Vireo). Molecular Ecology 7:1359-1370.

Jounson, N. K., J. V. REmskN, Jr., aND C. Cicero. Biologic species of birds in theory and practice. Abstract
in Proceedings of the XXII International Ornithological Congress, Durban (N. J. Adams and R. H. Slotow,
Eds.). Ostrich 69:81.

Jounson, N. K, J. V. ReMsEN, Jr., aND C. Cicero. Resolution of the debate over species concepts in
ornithology: A new comprehensive biologic species concept. Pages 1470-1482 in Acta XXII Congressus
Internationalis Ornithologici (N. J. Adams and R. H. Slotow, Eds.). BirdLife South Africa, Johannesburg.
JounsoN, N. K. Review: The Era of Allan R. Phillips: A Festschrift, compiled by R. W. Dickerman. Wilson
Bulletin 112:157-158.

Jonnson, N. K., anp R. E. JonEs. A new species of tody-tyrant (Tyrannidae: Poecilotriccus) from northern
Peru. Auk 118:334-341.
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2001.

2001.

2001.

2001.

2001.

2002.

2002.

2002.

Jounson, N. K. Review: The Directory of Australian Birds: Passerines, by R. Schodde and I. J. Mason. Condor
103:200.

Mavr, E., anD N. K. JounsoN. Commentary: Is Spizella taverneri a species or a subspecies? Condor 103:
418-419.

Cicero, C., anp N. K. Jounson. Higher level phylogeny of New World vireos (Aves: Vireonidae) based on
sequences of multiple mtDNA genes. Molecular Phylogenetics and Evolution 20:27-40.

Horenstanp, D., anD N. K. JoHNsON. Variation in pigmentary and colorimetric properties of red crown
feathers in selected woodpeckers (Aves: Picidae). Berkeley Scientific 5:56-60.

Jounson, N. K. The role of pigments and structural colors in the evolutionary origin of feathers.
Evolutionary Theory 12:91-97.

Cicero, C., anp N. K. Jornson. Phylogeny and character evolution in the Empidonax group of tyrant
flycatchers (Aves: Tyrannidae): A test of W. E. Lanyon’s hypothesis using mtDNA sequences. Molecular
Phylogenetics and Evolution 22:289-302.

Jounson, N. K. Leapfrogging revisited in Andean birds: Geographic variation in the tody-tyrant
superspecies Poecilotriccus ruficeps and P. luluae. Ibis 144:69-84.

Jounson, N. K., anp C. Cicero. The role of ecologic diversification in sibling speciation of Empidonax
flycatchers (Tyrannidae): Multigene evidence from mtDNA. Molecular Ecology 11:2065-2081.

AppPENDIX 2. Master’s (3) and Ph.D (15) students sponsored or cosponsored (*) by Ned K. Johnson, excluding
students sponsored at the time of his death in 2003.

1965 George T. Ferrell, MA Variation in blood group frequencies in populations of Song
Sparrows of the San Francisco Bay Region

1965 Mercedes Foster, MA Pterylography, molt, and age determination of the Orange-crowned
Warbler.

1969 Robert B. Hamilton, Ph.D Comparative behavior of the American Avocet (Recurvirostra
americana) and the Black-winged Stilt (Himantopus h. mexicanus)

1972 Luis F. Baptista, Ph.D Demes, disperson and song dialects of sedentary populations of the
White-crowned Sparrow (Zonotrichia leucophyrys nuttalli)

1973 Richard E. Johnson, Ph.D* Biosystematics of the avian genus Leucosticte

1974 James F. Lynch, Ph.D* Ontogenetic and geographic variation in the morphology and
ecology of the black salamander (Aneides flavipunctatus)

1977 Carolyn S. Connors, MA Foraging ecology of Black Turnstones and Surfbirds on their
wintering grounds at Bodega Bay, California

1978 Stephen F. Bailey, Ph.D Foraging strategies of frugivorous birds in relation to the availability
of berries, with special reference to central California

1983 Robert M. Zink, Ph.D Patterns and evolutionary significance of geographic variation in
the schistacea group of the Fox Sparrow (Passerella iliaca) (Oregon,
Nevada, California)

1990 Jeffrey G. Groth, Ph.D Cryptic species of nomadic birds in the Red Crossbill (Loxia
curvirostra) complex of North America

1992 Douglas A. Bell, Ph.D Hybridization and sympatry in the Western Gull/Glaucous-winged
Gull complex

1992 Scott V. Edwards, Ph.D* Gene flow and mitochondrial DNA evolution in social babblers
(Aves: Pomatostomus)

1993 Carla Cicero, Ph.D* Sibling species of titmice in the Parus inornatus complex (Aves:
Paridae)

1993 Julia I. Smith, Ph.D Environmental influence on the ontogeny, allometry, and behavior
of the Song Sparrow (Melospiza melodia)

1996 Kevin J. Burns, Ph.D Molecular phylogenetics of tanagers and the evolution of sexual
dimorphism in plumage
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AppenDIX 2. Continued.

2001 Thomas A. Stidham, Ph.D*  The origin and ecological diversification of modern birds: Evidence
from the extinct wading ducks, Presbyornithidae (Neornithes:
Anseriformes)

2002 Alison L. Chubb, Ph.D Molecular evolution and phylogenetic utility of the ZENK gene in
birds

2002 Jason A. Mobley, Ph.D Molecular phylogenetics and the evolution of nest building in

kingbirds and their allies (Aves: Tyrannidae)
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