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    Dwight Carl Freeman (Fig. 1), known as 
Carl among friends and collaborators, was born 
on 7  March 1951 in Salt Lake City, Utah, to 
Dwight Carl Freeman (1922–2003) and Mary 
Loenza Wassom (1924–2017). He was named 
after his father but never used the appellation 
“Junior,” preferring to be referenced as D. Carl 
Freeman in contrast to his father’s Dwight C. 
or Dwight Carl. He was the eldest son with an 
older sister and two younger brothers. Carl 
attended public schools in Bountiful, Utah, 
including Viewmont High School, from which 
he graduated in 1969. During this time, he was 

involved in academic and sports activities with 
a special interest in biology. 
    Following high school, Freeman enrolled at 
the University of Utah and majored in biology. 
This is where he met his two main science men-
tors, ecological botanists Lionel G. Klikoff 
(1937–2016) and Kimball T. Harper (1931–2011). 
As he transitioned from an undergraduate to a 
master’s degree student, Freeman worked on 
desert ecology projects (Klikoff and Freeman 
1974, Klikoff et al. 1975).1 Freeman received a 
B.S. in Biology in 1973. About this time, Dr. 
Klikoff introduced Freeman to the chemist Henry 
Erying (1901–1981), who served as dean of the 
University of Utah graduate school and chair of 
the Chemistry Department. A much-honored 
scientist and a member of the National Academy 
of Sciences, Eyring was a one-time colleague of 
Albert Einstein at Princeton University (Eyring 
2007). Eyring asked Freeman to collaborate on 
a test population of the Eyring–Stover Survival 
Theory Model, which explores the effects of 
predation, competition, aging, and community 
dynamics using data from buttercup (Ranuncu-
lus), elm (Ulmus), and hawthorn (Crataegus) 
populations. The resulting research paper was 
published in the prestigious Proceedings of the 
National Academy of Sciences (Freeman et al. 
1974). Freeman then started his master’s program 
at the University of Utah. However, since his 
mentors moved to other institutions (Dr. Klikoff 
assuming the chairmanship of the Biology Depart -
ment at Allegany College in Meadville, Penn-
sylvania, and Dr. Harper becoming chair of the 
Brigham Young University Department of Botany 
and Range Science), Freeman decided to follow 
Dr. Harper to Brigham Young University (BYU). 
This move did not slow him down. He completed 
his master’s degree project on resource utiliza-
tion by the sexes of dioecious plants in 1976 and 
saw it published the same year in Science 
(Freeman et al. 1976). These activities cemented 
Freeman’s reputation as a scientist. 
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D. Carl Freeman (1951–2024): Extraordinary Scientist  
with a Passion for Data Sets

    Fig. 1. Carl Freeman at the Salt Creek big sagebrush 
hybrid zone, Utah, in 2004.

 1In-text citations for which D.C. Freeman is a coauthor are listed in Appendix 1. 



    It was about that time when E.D. McArthur 
met Freeman. McArthur was an adjunct faculty 
member of the BYU Botany and Range Science 
Department and had been working on sex expres-
sion in the dioecious shrub Atriplex canescens 
(fourwing saltbush) as it is influenced by envi-
ronment (McArthur 1977). For his PhD work, 
Freeman expanded his master’s degree work along 
similar lines by examining an array of dioecious 
plant species, including saltbushes (Freeman 
1977). McArthur was therefore a natural fit as 
an advisor on Freeman’s doctoral committee. 
The two of them became fast friends, and with 
several colleagues they began examining the 
relationships between genetics and environment 
in the floral sex expression of dioecious and 
monoecious plants (McArthur et al. 1978, Free-
man et al. 1981, 1984, Freeman and McArthur 
1982, 1984, McArthur and Freeman 1982). 
Freeman became a seasonal employee at the 
USDA Forest Service’s Shrub Sciences Labora-
tory, McArthur’s institutional home on the BYU 
campus. Eventually, Freeman’s search for a per-
manent academic home garnered an invitation 
for an interview in the Department of Biologi-
cal Sciences of Wayne State University (WSU), 
Detroit, Michigan. This resulted in his being hired 
as an assistant professor in 1977. Freeman con-
tinued as a summer seasonal employee for a 
few years at the Shrub Sciences Laboratory in 
Provo. Also while at BYU, Freeman became a 
family man, marrying Loralee White. Their 

family in time expanded to include five adopted 
children: Douglas, Steven, Marissa, and twins 
Alisha and Rebecca, who all joined the family 
in the Detroit area. 

Focus on Plant Sex Expression 
    Expanding his research of the genetic and 
environmental influences on sex expression in 
dioecious and monoecious plants and solidifying 
his research credentials at Wayne State University, 
Freeman, in collaboration with McArthur, pre-
pared and submitted a research proposal, “The 
Adaptive Significance of Sex Change in Plants,” 
to the Population and Physiological Program 
of the National Science Foundation. This proposal 
was funded for $105,000 (1981–1984). The 
research stimulated by this grant led to many 
productive and informative studies continuing 
over more than three decades involving several 
WSU graduate students (Kathy Miglia, Burton 
Pendleton, Rosemary Pendleton, Jordan Sinclair, 
and Jeffrey Vitale) and numerous colleagues. 
Freeman and his colleagues continued research 
on sex expression in plants throughout his career 
(Table 1).  

Focus on Hybrid Zones  
    As Freeman was establishing his credentials 
at Wayne State University as a teacher and 
researcher, he interacted with Dr. William Moore 
and his postdoctoral associate Dr. John Graham, 
who were working in the neighboring lab. Moore 
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    TABLE 1. Summary of Freeman and colleagues’ research on sex expression in plants.  
Plant taxa                           Description of research                                        References  
Many species                     Evolution, ecology, variability and                      El-Keblawy and Freeman 1999; Freeman 1976, 
                                              spatial distribution of dioecious plants                 1977; Freeman et al. 1976, 1979, 1997, 
                                                                                                                            2007; Golenberg and Freeman 2006; 
                                                                                                                            Sinclair et al. 2009, 2012, 2013a, 2013b 
Many species                    Evolution, ecology, variability and                      Bickel and Freeman 1993; Freeman et al. 1981 
                                              spatial distribution of monoecious 
                                              plants 
Several species                  Sex switching and flexibility                                Barker et al. 1980; Freeman et al. 1979, 1982 
Several species                  Sex expression as effected by stress,                    Freeman and Harper 1980; Freeman and 
                                              competition, and/or flowering                              McArthur 1982, 1984; Sinclair et al. 2009 
Atriplex canescens            Sex expression, genetics, flowering,                    Freeman and McArthur 1989; Freeman et al. 
                                              physiology, distribution, seed                              1984, 1993c, 1993d, 1994; McArthur and 
                                              orchard technology, pollen flow                          Freeman 1982; McArthur et al. 1978, 1986, 
                                                                                                                            1992; Pendleton et al. 1992, 1994; 
                                                                                                                            Tiedemann et al. 1987 
Grayia brandegeei            Heterodichogamous gender dynamics                 Pendleton et al. 1988, 2000 
Spinacia oleracea             Environmental effects, physiology,                      Freeman and Vitale 1985; Freeman et al. 1994; 
                                              and sex ratios                                                        Miglia et al. 1996; Vitale and Freeman 
                                                                                                                            1985, 1986; Vitale et al. 1987  



and Graham were studying mtDNA variation 
across hybrid zones in woodpeckers (three sub-
species of Northern Flicker [Colaptes auratus]). 
At the time, stable hybrid zones were seen as 
a problem for prevailing theories of speciation 
(Moore 1977, Barton and Hewitt 1985, Harrison 
1990). Durant McArthur was simultaneously 
working on hybridization in big sagebrush (Arte -
misia tridentata) and its relatives, the subgenus 
Tridentatae of Artemisia (McArthur et al. 1979, 
1988). Moore’s work was with birds, and the 
tests of hybrid zone theory were indirect. But 
Freeman and McArthur saw the ultimate possi-
bility of directly testing hybrid zone theory by 
using the big sagebrush hybrid as a model system. 
To that end they set up a series of studies on 
narrow hybrid zones at the interface of distribu-
tions of basin big sagebrush (Artemisia tridentata 
ssp. tridentata) and mountain big sagebrush (A. t. 
ssp. vaseyana). These studies examined distin-
guishing characteristics of parental and putative 
hybrid or introgressed plants in a narrow hybrid 
zone (Table 2), culminating in a reciprocal trans-
plant experiment in the Salt Creek Hybrid Zone. 
    A series of studies over multiple sagebrush 
hybrid zones, but concentrating on the Salt Creek 

Hybrid zone (Fig. 2), focused on plant morphol-
ogy, hybrid selection and fitness, developmental 
instability, soil properties, respiration and water 
potential, distribution of terpenes, insects and 
galls, root endophytes (mycorrhizae), soil micro -
flora, and genetic markers (Table 2). These stud-
ies supported the bounded hybrid superiority 
model of Moore (1977) over other proposed 
stable hybrid zone models (Harrison 1993). The 
main finding was that hybrids exhibited greater 
fitness than the parental subspecies but only in 
the hybrid zone. A final discovery was that soil 
mycorrhizae contributed to hybrid superiority in 
the hybrid zone. Freeman’s graduate students 
David Byrd, Kathy Miglia, and Han Wang con-
tributed to these studies. It is unfortunate that the 
reciprocal transplant experiment at Salt Creek 
including all plants and fence infrastructure was 
completely consumed by a wildfire in July 2007, 
thus preventing continued studies (Bergreen and 
Meyers 2007).  

Focus on Evolutionary Developmental Biology 
    Freeman and his colleagues, especially John 
H. Graham and John M. Emlen (1938–2025), 
conducted robust research in developmental 
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Mountain Site, 1940 m

Middle Hybrid Site, 1820 m

Basin Site, 1775 m

    Fig. 2. Salt Creek big sagebrush hybrid zone, Utah, 2000.
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biology focused on developmental stability, 
fluctuating asymmetry, and other measures of 
homeostasis. Vladimir Zakharov, a Russian scien-
tist who became a collaborator of Freeman and 
his colleagues, introduced the ecological moni -
toring method called Biotest, which endeavors to 
evaluate the health of entire ecological commu-
nities, not just individual species. It arose from 
the purely Russian concept of population pheno-
genetics, the study of genetic and environmental 
influences on phenotypic variation within and 
among populations (Zakharov 1989, Zakharov and 
Graham 1992, Graham 2021). These studies and 
others related to developmental instability are 
summarized in Table 3 and have provided insight 
into both plant and animal community dynamics 
under various biotic and abiotic stressors. 

Additional Research Interests 

    The three focal areas emphasized above by 
no means exhaust Freeman’s research interest 
and output. Another important area of research 
that Freeman was involved in was desert ecology, 
a focus instilled by Klikoff and Harper, his 
first two science mentors. Dr. Klikoff involved 
Freeman in the US/IBP Desert Biome, a program 
managed by the Ecology Center of Utah State 
University (United States International Biological 
Program 1979). Freeman’s master’s thesis on 
differential resource allocation of dioecious plants 
grew in part out of this effort because many of 
the desert plants he studied were dioecious or 
monoecious. Likewise, Kimball Harper completed 
his master’s research at the USDA Forest Service’s 
Desert Experimental Range, hereafter referred to 
as the DER (Harper 1959, Van Buren et al. 2012, 
McArthur and Kitchen 2013). This site sparked 
an interest in Freeman that would last his entire 
career. Freeman’s involvement as a seasonal 
employee of the USDA Forest Service Inter-
mountain Research Station (now the Rocky 
Mountain Research Station), the agency respon-
sible for the management and maintenance of 
the DER, enabled his involvement in research 
activities there. His work on desert ecology 
focused on the DER but also facilitated wider 
desert ecology work that included fruitful col-
laboration with his colleagues Kimball Harper, 
John Emlen, Freeman’s student Jeff Duda, and 
others. Freeman found the isolated atmosphere 
at the DER stimulating not only for research but 
also for scientific thought and research planning. 
He therefore took many colleagues and students 
there, partially supported by funding that he 
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obtained from Earthwatch (Earthwatch Institute 
2024). Dozens of undergraduate students par -
ticipated in data collection and environmental 
education experiences at the DER. Freeman’s 
desert and general ecology work, including some 
range management, precipitated several publica-
tions (Harper et al. 1978, Freeman et al. 1980, 
Duda et al. 2003, Freilich et al. 2003, Campbell 
et al. 2010).  
    Freeman also made contributions in such wide-
ranging fields as plant genetics and systematics 
(McArthur et al. 1981, 1986), marketing (Kelly 
et al. 1993, 2006), scientific methodology (Byrd 
and Freeman 1994, Freeman and Byrd 1994, 
McGowen et al. 2000, Alados et al. 2005), science 
education (Ferrereia et al. 2010), and especially 
in medical evaluations (Placzek et al. 1996, 1997, 
1998, 2004, Roubal et al. 1999, 2016, 2018, 
Malone et al. 2006, Cao et al. 2007, Aiello et al. 
2017, Declaire et al. 2017). This latter area grew 
of special interest to him due to some long-
standing orthopedic issues he acquired dating 
back to high school sports activities. As he 
received medical treatment, his interest and skill 
in data analyses prompted him to collaborate 
with physicians to evaluate treatment procedures 
utilizing his own treatment results.  

Community Service 
    Freeman was a man of many interests and 
much curiosity who stood out by putting his 
analytical skills to use for the good of others. As 
a member of the Wayne State University Honors 
Council (a faculty advisory body), Freeman was 
an untiring and vital resource. The data he 
produced and presentations he created proved 
invaluable for highlighting honors program 
outcomes to university colleagues, which was 
of particular relevance for the founding in 2008 
of the expanded Irvin D. Reid Honors College. 
Freeman never saw the university campus as a 
stopping place. On the contrary, he was always 
looking for ways to engage the larger community. 
Exemplary legacies include his work coordinating 
a summer program for Detroit high school students 
to enhance college preparation, and the launch 
of the Detroit Fellows Tutoring Project, which 
placed Honors College students one-on-one with 
pupils in the Detroit Public Schools. Freeman 
was dedicated to getting students—not just honors 
students—out and into the world to do things 
and make a difference. One example is presented 
by his efforts on behalf of a collaborative Habitat 
for Humanity project, in which young people 

helped build a new house on Detroit’s east side. 
He was likewise tireless in supporting under-
graduate research. Freeman was brilliant when 
it came to figuring out how to turn students into 
colleagues and collaborators. His leadership had 
an enduring effect—showing students that simple 
acts can make a lasting difference through 
diligent application. And Freeman was a master 
of that. The man was a wonder. 

Mentorship and Impact 
    Freeman was a superb mentor as highlighted 
by a university news release on a guest lecture 
presentation by Dr. Jordan Sinclair (Wayne State 
University Biological Science News 2023): 

Dr. Jordan Sinclair presents keynote 
address at research retreat  

Dr. Jordan Sinclair first intersected with biology 
at an academic recognition luncheon hosted 
by the athletic department. Freeman, now an 
emeritus professor in biological sciences, was 
invited to attend by another student-athlete. 
Freeman had the vision to see that this mathe-
matically inclined student had the makings of 
a first-class ecologist. He offered her a summer 
position doing fieldwork in the southwestern 
desert [at the Desert Experimental Range] and 
the trajectory of her life changed. She started 
taking biology courses while finishing up an 
M.A. in mathematics and joined the Ph.D. 
program in biological sciences, working with 
Dr. Freeman to probe the ecological implica-
tions of skewed sex ratios in plants. Jordan 
emphasized the value of making interpersonal 
connections in grad school and meetings. She 
formed connections with a group of graduate 
students at a conference and they ended up 
editing a special issue of the American Journal 
of Botany – while in graduate school!  

 
    Another of his graduate students, J.J. Duda, 
reflected: 

One of the things I valued most about Freeman 
was his appreciation for people, particularly 
his students, and the significance that he 
placed on our scientific endeavors. The how 
and why of our work truly mattered to him. 
Whether it was exploring the symmetry of 
nature, how energy flowed through ecosystems, 
medical rehabilitation, or evolutionary botany, 
he approached life and science with genuine 
infectious enthusiasm. 

 
    Yet another graduate student, Han Wang, 
currently Professor and Director, Center for 
Circadian Clocks, Soochow University, Suzhou, 
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China, honored Freeman by making the long 
trip, >7000 miles from Suzhou to attend the 
symposium in honor of Freeman sponsored by 
the Biological Sciences Department of Wayne 
State University (Wayne State University Bio-
logical Science News 2024). 
    FORMER PHD STUDENTS.—Kathy Miglia, 
Burton Pendleton, Rosemary Pendleton, Jordan 
Sinclair, Barbara Wachocki, and Han Wang. 
    FORMER MA/MS STUDENTS.—David Byrd, 
Jeff Duda, Dan Goldschlag, Leandria Hancock, 
Philip Hermiz, Sarah Hueni, Craig Kellogg, 
Robert L. Mara, Joel M. Meloche, Mike Stender, 
and Jeffrey Vitale. 

Teaching and Service 
    Freeman taught a wide range of biology and 
ecology classes at Wayne State University. He 
took on administrative roles as well; for a time 
he was an associate chair of the Department of 
Biological Sciences. He served on numerous 
departmental and university-wide faculty com-
mittees. In addition, he, students, and colleagues 
gave dozens of invited and volunteered presen-
tations, oral and poster, at science conferences 
locally, regionally, nationally, and internationally, 
including seminars at various universities and 
other venues.  
    He was honored by Wayne State University 
with the Distinguished Faculty Award (1982), 
Career Development Award (1986), College of 
Science Teaching Award (1998), Faculty Ser-
vice Award (2000), and President’s Teaching 
Award (2003). 
    Freeman received support for his research 
activities and interests in service to the commu-
nity (e.g., water quality, public health, and edu-
cation issues) from a wide range of sources 
including the National Science Foundation, 
Environmental Protection Agency, U.S. Depart-
ment of Agriculture Forest Service, U.S. Geo-
logical Survey, Michigan Department of Envi-
ronmental Quality, Wayne State University, 
Michigan Corn Growers, Earthwatch, Department 
of Defense Strategic Environmental Research 
and Development Program, and other sources. 
His activities expanded well beyond those of 
an inquiring scientist to platonic activities to 
improve the quality of life for the general citizenry, 
as exemplified by giving congressional testimony 
on water quality and helping public teachers 
quantify success in classrooms. He was a sought-
after consultant by other researchers, faculty, 
local and regional governments, and local, 

regional, and national governmental and non-
governmental agencies.  

Personal Life 
    In the early 2000s, Freeman’s first marriage 
dissolved, but he later met his soulmate, Charlene 
P. Harris, an educator and administrator in the 
school district of Troy, Michigan. They were 
married in 2005 and remained inseparable until 
his death on 26 April 2024. This marriage 
added two stepsons to Freeman’s family, Aaron 
and Ryan Harris. One joint project Carl and 
Charlene took on was the renovation and 
landscaping of an 1891 colonial revival–style, 
2½ story, 5900 ft2 home sitting on 1.6 acres 
(Rose 2016). 

    Freeman was a force of nature who made 
lasting impacts in science and on his friends, 
students, family, and colleagues. We the authors 
of this science obituary are pleased to have 
crossed paths and trodden trails with him. 
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