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Dr. Michael A. Mares

From the Director

O ne hundred and fifty years ago, Charles Darwin 
published On the Origin of Species. In honor of this anniversary, the Sam Noble 
Museum partnered with departments across campus to produce Darwin 2009, a 

celebration of Darwin’s life and work. Throughout the year, our museum offered a variety of 
Darwin-themed programs, including seminars, family programs, and a dozen lectures by visiting 
scholars.
 Central to our celebration was Darwin at the Museum, a special exhibition created in 
partnership with OU Libraries History of Science collection that featured a complete set of 
first editions of all of Darwin’s published books. As an active research museum, The Sam 
Noble was uniquely suited for this. In addition to the books, Darwin at the Museum featured 
specimens of animals featured in Darwin’s works that have been studied by museum curators. 
More than 33,000 visitors viewed this lovely exhibition. 
 The museum produced two additional special exhibitions: One Hundred Summers, A 
Kiowa Calendar Record, showcasing a unique set of ledger drawings that the museum received 
a Save America’s Treasures grant to restore and display; and Drawing the Motmot: An Artist’s 
View of Tropical Nature, featuring the beautiful artwork of nature artist Debby Kaspari. We 
also proudly opened the Noble Corporation and Noble Energy Orientation Gallery. This 
interactive gallery features exhibits that help our visitors understand more about the research, 
conservation and collection work that takes place behind the scenes at the museum. 
 Our education department expanded its ExplorOlogy® programming this year with the 
debut of Paleo Expedition, a 2-week program for high school students that allowed them to 
work in actual field situations with museum scientists at a remote location in Utah. ExplorOl-
ogy® will continue to grow and develop in the years ahead, allowing us to reach more students 
and teachers across the state. It is a marvelous science education program.
 Behind all of these public offerings, of course, is the ongoing research of our curators. 
Museum scientists and their students conducted research and fieldwork at locations across the 
United States in 2009, adding to collections, describing new species, and adding to our overall 
body of knowledge. The university teaching and research of our curators continues to be excellent.
 We are dedicated to serving the people of Oklahoma and visitors to the state. Our efforts 
at broadening educational opportunities at all levels are significant. We are pleased to have 
hosted more than 150,000 visitors last year. We invite all of you to come to the museum to 
enjoy outstanding exhibits and public programs.
 Darwin’s ideas on evolution by natural selection continue to fuel the scientific and edu-
cational mission of our museum. His ideas changed the world. We thought it fitting to fash-
ion our 2009 Annual Report after Darwin’s remarkable books. The work he began continues 
within these walls today. 
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2009 Exhibits

“Doing what little one can to increase the 
general stock of knowledge is as respectable 

an object of life, as one can ... pursue.”
—Charles Darwin

On January 18, 2009, the museum concluded 

its hosting of the special exhibition “Hatching the Past,” 

which had been on view beginning Oct. 11, 2008. In 

March 2009, the museum opened its newest permanent exhibit: The 

Noble Corporation and Noble Energy Orientation Gallery. The gallery 

features Sauroposeidon proteles, the world’s tallest dinosaur, whose 

40-foot-long neck and skull peek into the museum’s Great Hall to greet 

visitors. This interactive gallery shows visitors the behind-the-scenes 

work of our museum’s collections and research departments and an-

swers the questions “What does the museum do?” “Why do they do it?” 

and “How does it get done?” 

 The museum featured two special exhibitions in 2009. One Hun-

dred Summers: A Kiowa Calendar Record showcased the art of renowned 

Kiowa artist Silver Horn. This collection of calendar drawings had nev-

er before been on display to the public and is one of only two calendars 

by Silver Horn known to exist. 

 Touch the Sky: Prairie Photographs by Jim Brandenburg, on view 

from feb. 14 through April 12, featured breathtaking photographs of 

American prairies by the famed National Geographic photographer.

 On Oct. 10, the museum opened two special in-house exhibitions. 

Drawing the Motmot: An Artist’s View of Tropical Nature featured rain-

forest paintings and drawings by nature artist Debby Kaspari, who has 
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done illustrations for several of the museum’s permanent exhibits. 

Darwin at the Museum, which opened simultaneously, featured 

an entire set of first editions of all the books written by Charles 

Darwin. The exhibition was created in partnership with the Uni-

versity of Oklahoma Libraries History of Science Collection. Both 

exhibitions remained on view through Jan. 19, 2010.

 In August 2009, the museum began planning for a new 

permanent exhibit in the Hall of Natural Wonders. The 1,800 

square foot exhibit will feature the plants and animals of Black 

Mesa and the surrounding short grass prairie. Black Mesa is the 

highest and driest location in Oklahoma, and home to dozens of 

rare species of plants and animals. The exhibit is scheduled for 

completion in 2011.

06

Clockwise from top left: 
At the entrance to the special exhibition 

Darwin at the Museum, visitors could view a 
map of Charles Darwin’s historic voyage and 

a first edition of The Voyage of the Beagle. 
Photo: Hadley Jerman

A view of the exhibition Drawing the 
Motmot: An Artist’s View of Tropical Nature. 

Photo: Hadley Jerman.

Detail from Debby Kaspari’s painting 
Tropical Heat: Broadbilled Motmot.

Custom made cases display Darwin’s 
three-volume work Zoology, while a large 

screen above showcases images from 
the books. Photo: Hadley Jerman.

visitors enjoy the centerpiece exhibit in the 
new Noble Corporation and Noble Energy 

Orientation Gallery. Photo: Konrad Eek.

At right:
Detail of a drawing from the Kiowa 

Calendar by Silver Horn.
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2009 Education

T he museum’s education 
department saw many exciting 

changes in 2009. The ExplorOlogy® 

program debuted Paleo Expedition, a field 

program for high school students. Ten stu-

dents were selected for this two-week resi-

dential program and traveled to a rugged 

field location in Utah where they worked 

with scientists to discover and identify fos-

sils. ExplorOlogy® also continued its flag-

ship program, Oklahoma Science Adventure. 

Twelve middle-school students were chosen 

to conduct research with scientists at field 

sites around Oklahoma. ExplorOlogy® also 

included the Summer Explorers program that 

offered 32 classes for children ages 4 to 14. 

The Summer Explorers program expanded to 

include six more programs than the previ-

ous year and hosted more than 400 children 

throughout the summer. ExplorOlogy® is 

generously funded by the Whitten-Newman 

foundation.

 In March 2009, the museum welcomed 

Holly Hughes as the new head of education. 

She came from the South florida Science 

Museum in West Palm Beach, where she 

served as vice president of education and 

programming. At the snomnh, Hughes is in 

charge of all strategic planning for the mu-

seum’s educational programs, including pub-

lic programming for children, families and 

adults; classes for public and private school 

groups; public lecture series; informal edu-

cation programs; and Discovery Room pro-

gramming. She also oversees the volunteer 

program.

Volunteers

The museum also welcomed Emily Reyn-

olds as the museum’s volunteer coordinator. 

Reynolds is in charge of managing all vol-

unteer functions at the museum, including 

the recruitment, training, and scheduling of 

volunteers in areas across the museum.

 The museum boasted 195 active volun-

teers in 2009, ranging in age from 16 to 90 

years old. volunteers donated 18,880 hours 

and 58 new volunteers joined the museum. 

Nancy Coleman was honored as volunteer of 

the year.

“How paramount the future is to the present 
when one is surrounded by children.”

—Charles Darwin
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The Year of Darwin

I n celebration of the 150th 
anniversary of the publication of On 

the Origin of Species, and the 200th an-

niversary of the birth of Charles Darwin, the 

museum took part in a campus-wide celebra-

tion of Darwin in 2009. In the spring, the 

museum hosted 13 lectures in two series 

focusing on the life and legacy of Charles 

Darwin. One was a series of public lectures 

by visiting scholars in conjunction with a 

“Presidential Dream Course” on Darwin 

sponsored by several departments across 

campus. Speakers included Ken Taylor, OU 

History of Science department; Paul White, 

University of Cambridge; John Lynch, 

Arizona State University; Michael Ruse, 

florida State University; John Beatty, Uni-

versity of British Columbia; John van Wyhe, 

University of Cambridge; Garland Allen, 

Washington University in St. Louis; and Joe 

Cain, University College, London. The other 

lecture series was sponsored by the Ecology 

and Evolutionary Biology program at OU. 

Speakers included Allen Orr, Rochester 

University; Pam Soltis, florida Museum of 

Natural History, Bert Hölldobler, Arizona 

2009 Museum Events

State University; and Anne Magurran, Uni-

versity of St. Andrews. The museum also was 

the host site for a full day of panel discussions 

on Darwin by university faculty titled “Dar-

win Across the Disciplines” in feb. 2009. In 

the fall semester, the museum hosted a series 

of six evolution seminars lead by OU faculty 

called “In Discussion with Darwin.” 

The International Year of Astronomy

In honor of the International Year of As-

tronomy, the museum formed a partnership 

with OU’s Homer L. Dodge Department of 

Physics and Astronomy to offer a monthly 

series of free public astronomy lectures by 

scientists from OU, the National Optical As-

tronomy Observatory and nasa, followed by 

skywatching on the museum grounds with 

telescopes provided by local astronomy club 

members. 

Public Presentations

Other public presentations co-hosted by 

the museum included lectures by visiting 

scholars Lynn fowler, of the Charles Dar-

win foundation; Krishna Dronamraju, of 

the foundation for Genetic Research; Janet 

“A man who dares to waste one hour of life 
has not discovered the value of life.”

—Charles Darwin
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Browne, History of Science professor, Har-

vard University; and Robert Trivers, from the 

department of Anthropology and Biological 

Sciences at Rutgers University. Each of these 

presentations was co-hosted by the museum 

and one of the academic departments at the 

University of Oklahoma. The museum also 

featured a popular presentation by herpetol-

ogy curator Laurie vitt, featuring live ven-

omous snakes that vitt displayed close-up 

with the aid of a video camera on the Kerr 

Auditorium stage. 

Complimentary Admission Weeks

Complimentary museum admission was 

offered to key segments of the museum’s 

community with first Responders Week feb. 

9 through 15 and first Responders and Mili-

tary Week Sept. 20 through 26, as well as an 

OU faculty/Staff Week feb. 16 through 22. 

Annual and Sponsored Events

Several popular annual events and free days 

were offered during 2009, including Egg-

stravaganza, a community egg-hunt pro-

duced in partnership with OU’s J.C. Penney 

Leadership Program on April 8; a public free 

day courtesy of Chesapeake Energy on June 

13; Library Day, a partnership with the Pio-

neer and Metro Library systems offering free 

admission to anyone showing a library card 

on June 27; Sonic’s Spooky Saturday, a day of 

free admission sponsored by Sonic, America’s 

Drive-in on Oct. 30; and Holiday Happen-

ing, the museum’s annual holiday party on 

Dec. 3, sponsored by Arvest Bank. 

 Two new events were introduced in 

2009: Dinos and Desserts, an evening pro-

gram for adults held on July 25 and Nov. 7, 

featured open galleries, live music, desserts 

and a cash bar. Movie Night at the Museum 

featured family movies shown monthly in 

the museum’s Great Hall. 

Native American Language Fair

Spring of 2009 saw the seventh annual Okla-

homa Native American Youth Language Fair 

at the museum. In this year’s two-day event, 

838 students from 76 schools or organiza-

tions participated. Students came from across 

Oklahoma as well as from Nebraska, Idaho, 

Arizona, New Mexico and Alabama. Twenty-

two Native American languages were repre-

sented. The 2009 onaylf was sponsored by 

Boeing, the Sam Noble Museum, the Musco-

gee (Creek) Nation, Cherokee Nation Enter-

prises, Choctaw Nation School of Choctaw 

Language, OU Department of Anthropol-

ogy, Osage Nation Language Department, 

Cheyenne and Arapaho Tribes of Oklahoma 

and OU American Indian Student Services.  

12

Top row:  Children enjoy the craft and coloring activities at Egg-
stravaganza. Photo: Krysten Marshall. Museum director Michael 
Mares celebrates the holidays with museum mascot “Spike” at 
Holiday Happening. 

Center row: Winners in the 2009 Oklahoma Native Ameri-
can Youth Language fair show off their trophies. Photo: Linda 
Coldwell.

Bottom row: OU students play cards on blankets in the Great 
Hall while waiting for film to start during Movie Night at the 
Museum. Photo: Linda Coldwell. A tempting assortment of 
sweet treats was offered for guests of Dinos and Desserts. Photo: 
Linda Coldwell.
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2009 Collections & Research

Vertebrate Paleontology

Curators Richard Cifelli and Nicholas 
Czaplewski have been involved in the painstaking and time-

consuming process of sorting and identifying thousands 

of micro-vertebrate fossils – the tiny teeth, scales, and bones of small 

mammals, fish, and reptiles – collected over the past several years from 

sites in Utah, southern Arizona, Oklahoma and California. Though not 

dramatic to look at, these tiny fossils are the basis of ongoing curato-

rial research of which sorting and identifying is the crucial first step. 

field expeditions to collect additional micro-fossils were made to sites 

in western Oklahoma, the Mohave desert of California and southeast-

ern Arizona. 

 Nick Czaplewski completed the two-year revision of a mammalogy 

text book: Mammalogy, 5th ed., which will be published by Jones and 

Bartlett early in 2010. 

 Richard Cifelli, along with Cindy Gordon, Assistant Professor in 

OU’s department of Zoology, and a Research Associate in vertebrate 

paleontology at the museum; and graduate students Charles Baker and 

Brian Davis, accompanied the first Paleo Expedition team of ten high 

school students into Utah for two weeks of fieldwork as part of the 

ExplorOlogy® project. fossil preparator Kyle Davies worked with the 

students in the museum’s vertebrate paleontology laboratory, teaching 

them techniques in fossil preparation. 

“I am turned into a sort of machine for
observing facts and grinding out conclusions.”

—Charles Darwin
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 Cifelli was interviewed for a new Dis-

covery Channel program titled “Jurassic 

Predators.” The program will feature the mu-

seum’s Tenontosaurus and Deinonychus speci-

mens and will air in 2010. 

Invertebrate Paleontology

Curator Steve Westrop, along with graduate 

students and colleagues from the University 

of Cincinnati, Ohio State University, and 

suny Potsdam, began field work in the sum-

mer of 2009 on a large, collaborative nsf-

funded project that will look into extinctions 

of trilobites in eastern North America from 

the Ordovician period, around 450 million 

years ago.  Sediments from erosion of the 

newly uplifted mountains in that area caused 

widespread environmental changes across 

the eastern part of the continent and may 

have caused the extinctions. The work will 

continue over the next two years at sites in 

virginia, Tennessee and Ontario, Canada. 

The data collected at these sites will be com-

pared with information collected from Okla-

homa, where no such environmental changes 

occurred.

Invertebrate Paleontology 

with Paleobotany

Work continues on a joint databasing proj-

ect funded by the National Science founda-

tion.  The project will use a database program 

called  Specify  to allow access to the collec-

tions of both departments and make them 

Web searchable.  Paleobotany collection 

manager Margaret Landis has been compil-

ing catalog information to upload to the 

system. Information for 7,000 objects from 

2,300 localities has been prepared from that 

collection. In Invertebrate Paleontology, col-

lection manager Roger Burkhalter has been 

producing high-quality digital images of sev-

eral views of specimens with a goal of mak-

ing the collection accessible for “digital loan” 

to scientists. These high quality images will 

be available to scientists for research, elimi-

nating the need to ship actual specimens in 

many cases.  

 As part of the grant, Westrop is work-

ing with paleobotany curator Rick Lupia 

on creating a public-access Web site called 

“Common fossils of Oklahoma,” which 

will feature images from the museum’s col-

lections, plus information about what pale-

ontologists do, what Oklahoma was like in 

different time periods in the past, and the 

geologic timescale for use by the public and 

by Oklahoma educators. The new Web site 

will replace the current “Common fossils of 

Oklahoma” listing on the museum’s Web site 

sometime in 2010.

Paleobotany and Micropaleontology

Catalog information has been prepared for 

inclusion in PaleoPortal, a web-based search-

able database linking institutions around 

the world. A student of Museum Studies 

has cataloged and indexed more than 400 

topographical maps from the files of former 

Paleobotany curator Leonard R. Wilson that 
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include his hand-written notations. Digital 

scans of 270 of these maps also were made 

for inclusion in the collection’s catalog. 

 Lupia is working to secure funding for 

a research project on the palynology (fossil 

spores and pollen) of the early Permian in 

north central and southwestern Oklahoma.   

The research is based in part on collections 

made by OU paleobotany students for class-

work over the past several years. 

Mammalogy

In 2009, the mammals department, curated 

by Michael Mares and Janet Braun, added 

more than 1,500 specimens to its collection, 

making it the 22nd largest mammal collec-

tion in the Western Hemisphere. Some addi-

tions resulted from ongoing research projects 

in Argentina, some were deposited with the 

museum from an ecological project conduct-

ed in west Tennessee, and some resulted from 

recent collections made in Le flore County, 

OK. The last is an ongoing collaborative 

project with museum herpetology curators 

that has yielded a number of small mammals 

either not previously recorded for the county, 

or not collected for the area in more than 50 

years. Le flore is one of many Oklahoma 

counties that have been poorly sampled for 

organisms. The project provides new infor-

mation on species distributions in southeast-

ern Oklahoma and contributes to the foun-

dation of the state’s conservation strategy. 

 Mares and Braun continue to work to-

ward completion of a comprehensive book 

and dvd project on the mammals of Ar-

gentina, and conducted museum research 

in Great Britain and Argentina. Braun and 

Mares, along with colleagues from Okla-

homa State University, also have described a 

new species of grass mouse from Argentina – 

the 12th new species discovered during their 

15-year exploration of Argentina. The de-

scription has been accepted for publication 

early in 2010. 

 Mares’ book, A Desert Calling: Life in a 

Forbidding Landscape, published by Harvard 

University Press, will appear in a Chinese 

translation in 2010. It has also been pub-

lished in Korean.

Ichthyology

Curator Edie Marsh-Matthews has been 

working in collaboration with OU endocri-

nologist Rosemary Knapp to examine the 

effects of stress hormones on mosquitofish. 

Early results show that, at certain levels, the 

hormones have the effect of masculinizing 

female fish without preventing them from 
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Longear sunfish (Lepomis megalotis) caught during collections 
made in streams on the Tinker Airforce Base in Oklahoma 
City. Photo: Bill Matthews.



being able to reproduce. The team will be 

conducting additional experiments. 

 Beginning in the summer of 2009,  

Marsh-Matthews began a long-term survey 

project on Tinker Air force base studying 

the effects of urbanization on streams around 

the base. The project will continue through 

2011. 

 Marsh-Matthews also described a new 

species of fish from southeast Oklahoma and 

southwest Arkansas. The Sam Noble fish col-

lection was critical in the species description. 

Marsh-Matthews relied on collections from 

the museum that were made 40 years ago—

as well as a single fish in a Paris collection dat-

ing from 1859—to confirm the new species 

identity. The description has been accepted 

for publication and will appear in 2010.

Ornithology

The bird collection (curated by Gary Schnell) 

received a significant gift from East Central 

University of 168 nests collected from Okla-

homa and Colima, Mexico. 

 Recently, the department completed a 

two-and-a-half-year project to assign geore-

ference data (latitude and longitude) to all 

Oklahoma bird specimens in all major mu-

seum collections across the United States. 

The project is part of ornis: the Ornitho-

logical Information System, a collaborative 

data portal funded by the National Science 

foundation that provides a suite of online 

software tools for data search and analysis 

from bird collections nationwide. 

Herpetology

Curators Janalee Caldwell and Laurie vitt 

are nearing completion of a multi-year study 

of Oklahoma Wildlife Management Areas 

funded by the Oklahoma Department of 

Wildlife Conservation. Surveys of the three 

WMAs originally in the grant—Packsaddle, 

Atoka and Cookson Hills—have been com-

pleted and information about the results 

is available on the herpetology Web site at 

http://www.snomnh.ou.edu/personnel/her-

petology/vitt/WMA/index.shtml. The pair 

will be conducting survey work at two ad-

ditional sites in 2010. 

 Caldwell, in collaboration with col-

leagues in Brazil, described a new species of 

frog from South America and published an 

in-depth re-description of another species 

first described at the turn of the 19th centu-

ry. The third edition of the pair’s widely used 

textbook Herpetology: An Introductory Biology 

of Amphibians and Reptiles also was published 

this year by Academic Press.

 The herpetology collection has grown 

through collections made by vitt and 

Caldwell in Le flore county, where they have 

been engaged in a long-term survey of rep-

tiles and amphibians, as well as small mam-

mals and insects, a project on which they 

have partnered with the museum’s mammal 

curators. The herpetology department also 

received a collection of whiptail lizards from 

Arizona through the research of OU gradu-

ate student Randy Lewis. 

 As with other departments, the herpetol-
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ogy collection is in the process of digitizing 

catalog records and making them accessible 

through the World Wide Web. Herpetology 

collections database records are now georef-

erenced and will be uploaded to the national 

portal site HerpNet in 2010. volunteers are 

assisting with the digitization of the collec-

tion by scanning and cataloging more than 

30,000 color slides of animals from the field. 

Archaeology

Curator Don Wyckoff —with former stu-

dents David Cranford and Elsbeth Dowd—

compiled a monograph published by the 

Oklahoma Anthropological Society on the 

geoarchaeology of the Cross Timbers. The 

monograph is a study of buried soils that 

provides an outline of 13,000 years of land-

scape and climate changes that took place in 

central and southwestern Oklahoma, and 

how these changes affected archaeological 

sites in those areas. 

 Collection manager Liz Leith has been 

supervising the work of two students funded 

by a grant from the Army Corps of Engineers 

to repackage artifacts using archival materi-

als. This is part of an ongoing effort to im-

prove the overall stewardship of the collec-

tion’s 3 million artifacts. 

 Graduate students in archaeology have 

been engaged in re-analyzing objects from 

the collection. Graduate student Justin Moe 

is in his third year of a contract with the 

Bureau of Reclamation, Department of the 

Interior, to re-analyze objects collected in 

1964-65 from an area that is now the Lake of 

the Arbuckles. His study uses new informa-

tion about where the flint used for tools was 

collected and will provide for new radiocar-

bon dating of some materials. 

 Tim Baugh, research associate from the 

Oklahoma Office of Historic Preservation, 

has been using the archaeology collections in 

his research on the prehistory of the Wichita 

tribe. 

Ethnology

Ethnology curator Dan Swan worked closely 

with the Kiowa community in prepara-

tion for the major exhibition One Hundred 

Summers: A Kiowa Calendar Record, which 

opened May 1. With the help of museum 

exhibits and audio-visual technician Michael 

McCarty, Swan produced a 12-minute video 

for the exhibition titled Painting a New Tipi 

With Battle Images, featuring interviews with 

prominent Kiowa elders. Swan and McCarty 

were also granted exclusive access to the 50th 

anniversary ceremony of the Kiowa Black 

Legging Society to document the proceed-
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Herpetology curator Laurie vitt sets traps along a drift fence 
for collecting reptiles and small mammals in Le flore County, 
OK. Photo: Janalee Caldwell.



ings in a 6-volume dvd set that has now been 

deposited with the Library of Congress. 

 Swan’s research has focused on the musi-

cal tradition in the Native American Church 

among the Navajo. He also has helped to 

develop a two-cd set of Native American 

Church music for the Cheyenne-Arapaho 

tribe, and will be looking at ways of collabo-

rating with other Native communities to 

help document and preserve their traditions 

through multi-media materials. 

 The Ethnology collection was able to 

add some important Native American ob-

jects through purchases made possible by the 

fred and Enid Brown endowment. There 

also were several significant donations to 

the collection, including several works by 

George M. Sutton, and a collection of ob-

jects from Ethiopia, including 61 Ethiopian 

neck crosses, donated by Kiska Williams, 

who was the wife of the political officer at 

the Embassy in Addis Ababa from 1979 to 

1982. 

Native Languages

Curator Mary Linn is completing several 

years of work preparing a Euchee language 

dictionary, a project funded by the National 

Science foundation.  The work is in its fi-

nal stages and a manuscript will be ready in 

2010.  

  The Native American Languages col-

lection has been designated as an official 

repository site for National Science founda-

tion-funded Documenting Endangered Lan-

guages grants in Oklahoma and surrounding 

states. To date, the collection has received a 

complete set of copies from the Lenape Dela-

ware Language Project and notification that 

a large Choctaw language project also will be 

deposited with the museum. The collection 

has also received the Osage archives from the 

estate of affiliated research associate Carolyn 

Quintero. These archives represent the life’s 

work of Quintero’s Osage language docu-

mentation. The collection includes record-

ings of the last fluent native speakers of the 

language, now all deceased.  With this gift, 

the museum’s Native American Language 

department houses the largest collection of 

modern Osage recordings in the world. 

Recent Invertebrates

The re-curation and databasing of the mu-

seum’s mollusk collection was completed in 

2009 with funding from the Institute of Mu-

seum and Library Services, and the database 

has been made available on the museum’s 

Web site and on the Global Biodiversity 

Information facility (gbif ), a database portal 
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Winners in the 2009 Oklahoma Native American Youth 
Language fair pose with their trophy. Photo: Linda Coldwell.



to collections around the world. Janet Braun, 

acting curator of Invertebrates, notes that the 

cataloging of the more-than-500,000 speci-

mens in the recent invertebrates collection is 

an ongoing project that also will take years 

to complete. Dragonflies and certain genera 

of bumblebee have been completed to date, 

with individual specimens re-housed, cata-

loged and databased. When this process is 

complete, the Sam Noble Museum will be 

one of only a few museums in the world 

whose recent invertebrate collection is fully 

cataloged, databased and georeferenced. 

Genomics

Although only established in 2006, the ge-

nomics collection (Janet Braun, curator) 

continues to be one of the fastest growing 

collections in the museum, having added 

1,636 samples in 2009 for a current total of 

7,947 samples from 231 genera and 404 spe-

cies of mammals, reptiles, amphibians and 

birds. The collection is now the 12th largest 

collection of mammal tissues in the u.s. The 

growth of the collection has prompted the 

acquisition of a third ultra-cold (-80) freezer, 

with storage racks and boxes, to accommo-

date it. Samples from the collection are being 

used in studies of molecular systematics by 

scientists from the museum, other OU de-

partments and other institutions in the U.S. 

and the world. 

Gifts to Collections

The museum received gifts to collections 

in 2009 from the following: 

William Carter 

Tiajuana King Cochnauer 

Robert DeVore

Gonzalo Ferrer

Reginald Harris, Jr. & Dona Winslow 

Michael P. Hoffman 

Jason Jackson 

Gordon Leaman 

Peggy McClanahan 

Anna Quintero Murdick

Bruce Pearson

Marcos Quintero

James Rementer 

Henry Saulnier

Robert Schick 

Constance Taylor 

Laurie Vitt

Kiska Williams 

Howard G. Wilshire

Don Wyckoff 
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A bronze sculpture 
by Willard Stone 
(Cherokee) is among 
the gifts made in 
2009 to museum 
collections. Photo: 
Kate Barr.
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Museum Membership

I n 2009 the museum boasted 
more than 2,000 members. Through 

the course of the year, members were 

invited to take part in five exclusive mem-

bership events, including opening receptions 

for Touch the Sky: Prairie Photographs by Jim 

Brandenburg, feb. 13; the Noble Corporation 

and Noble Energy Orientation Gallery, March 

28; One Hundred Summers: A Kiowa Calen-

dar Record, April 30; and the dual opening 

for Drawing the Motmot and Darwin at the 

Museum on Oct. 9. 

Members also enjoyed a chance to tour mu-

seum collections and laboratories and talk 

with curators, collection managers, and oth-

er staff at the annual Members Night Behind 

the Scenes, which took place on Oct. 20. 

Muse-A-Palooza

The museum’s fundraiser event took place on 

April 25, with a “Treasures from the vault” 

theme featuring a showcase of never-before-

“...Those who learned to collaborate and
improvise most effectively have prevailed.”

—Charles Darwin
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2009 Development

exhibited objects from museum collections. 

Guests enjoyed dancing to live music by 

Triple J Jazz, the 395th Army Band, and bid-

ding in a live auction for a range of items in-

cluding jewelry, sports ticket packages, travel 

and leisure packages, vip behind-the-scenes 

tours of the museum’s laboratories and col-

lections, restaurant packages and more. 

Young guests at the museum’s annual Members Night Behind 
the Scenes examine a collection of butterflies in the inverte-
brates collection. Photo: Krysten Sanders.
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2009 Financials

Total Revenue: $6.8 million

State Allocation |$3.9 million

Gifts | $1.6 million

Earned Income | $770,000 

Investments | $140,000 

Special Project Support | $150,000 

Grants and Contracts | $280,000 

Total Expenses: $6.8 million 

Operations | $3.3 million

Collections and Research | $2.1 million

Exhibits and Public Programs | $1.4 million

30% 

50% 

20% 

25

12% 

57% 

4% 
2% 
2% 

23% 

Annual Budget (fy 2009)
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Mitzi Aldrich
John Allen
Kevin Anderson*
Joe Baalke
Paula Baker
Mervin Barnes
Andrea Barnett
Donald Batchelor
Leonard Beevers
Alice Bentin
Nick Bentin
Thomas Bernstein
Charlotte Bert
Kaely Bond*
Jane Bowerman
Betty Braun
Anita Marie Brosius
Jordan Buswell
Dan Bye
Betty Callaghan
Ann Callahan
John Campbell, Sr.
Meg Carr
Jacob Carson
Rhota Jean Chapman
Jamison Clair
Jean Cochrane
Nancy Coleman
Carl Collier
Lenore Collier
Helen Copp
Chad Crumley
DeAnna Dalke
Sandra Dalke

Alisha Davis
Paul Dawson
Laura Dean
Ruth DeSilver
Dustin Dewett
Bette English
Dennis Erfourth
Cathy Fagan
Connie Falleaf
Irene Felkner
Harriett Fergason
Amanda Finnen
Manon Fisher*
Betty Flora
Carolyn Folmsbee
Glenn Folmsbee
Windy Fox-Ford*
John Fryberger
Melinda Fuson
Mike Galoob
Teresa Galoob
Aaron Garbarino*
Carmelita Garrison
Neil Garrison
Pat Garrison
Mike Gentry
Ann Geurkink
Kevin Gildea
Christie Godec
Pat Goodey
Delfar Grant
Marjorie Greer
Eileen Grubbs
Tom Gunning

Marilyn Hammond
Susan Hardin
Sandy Hasty-Pratte
Jeffrey Hayworth
Robert Healy
Lisa Henry
Karen Hooten
Zac Hull
Peggy Humphreys
Brian Husted
Megan Hynes
Carol Iman
Johnnye Jenner
Marie Johnson
Michael Johnson
Michael Johnson
Sally Mae Johnston
Scott Kane
Conner Keupen
Mark Kirk*
Julie Klopfenstein
Robert Klopfenstein
Marian Klumpp
Tearle Kring
Ken Kugler
Michael Laing
Judy Lane
Lawrence Larsen
Pam Leader
Mary LeBlanc
Penny Lee
Josephine Leslie
Ran Li
Carolyn Lilly

Chuck Lilly
Ke-Ting Liu
Donna Longhorn
Sue Madison
Alexis Martel
Mike Martin
Rachel Martin
Bill May
Julie May
Gabriel McCarty*
Newell A. McCarty
Larry McHughes
Leona McKinley
Marie McWherter
Jan Meadows
Marilyn Meier
Ellen Menor
Becky Meyer
Bill Miller
Marcus Moniz*
Barbara Morris
Richard Morris
Stella Morris
Virgil Morris
Wanda Murchison
Sara Nealey
Evan Noble
Lynda Nolen
Sadie Norwood
Ashely Oliver
Wanda O’Neil
Bill Padgett
Donna Padgett
Chester Peek

2009 People, Publications & Grants
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Marian Peek
John Perry
Rita Peters
Chelsea Pierce
Edna Pollis
Christopher Price
Jasmine Price*
Carolyn Pruett
Amrith Ramkumar*
Lorraine Raper
Beverly Reese
Janette Reeves*
Carolyn Rice
Virginia Roane
Nance Ross
Diane Rubin
Joshua Rummel
Scott Sandbar
Sarah Savage
Michael Schaffner
Robert Schick
Mary Sue Schnell
Brooke Shackleford
Rodger Shell
Allison Sherman
Shirley Simmons
Ki’Andra Singletary
Kathryn Smith
Patricia Smith
Emily Soreghan*
Bob Southard
Candace Southard
John Spears
Jan Staat

John Stonecipher
Dan Stroud
Rachel Strouhal*
Judy Sullivan
Dennis Swing
Jessie Tanner
Norma Taylor
William Taylor
Reginald 
 Tempelmeyer
Josie Thayer*
Nelda Toal
Kara Underwood
Patricia Van 
Swearigen
Georgia Venk
Ralph Venk
Josh Villatoro
Patricia Waldron
Savanna Walkup
Brenda Weeks
Scott Whitehead
Jami Wigginton
David Wilcox
Mary Ann 
 Williamson
Nina Zapffe

______________
* Teen volunteer

“A man’s friendships are one 
of the best measures of his worth.”

—Charles Darwin

2009 Volunteers



Corporate Sponsors

The museum is grateful to our 2009 
Annual Corporate Sponsors who partner 
with the museum to help further our 
mission of education and preservation. 
Thank you for your support.

Corporate Partner

Investment level $5,000
Chesapeake Energy

Corporate Supporter 

Investment level $2,500
Republic Bank and Trust

Corporate 

Contributor

Investment level $1,250
Arvest Bank
OU Physicians
Sonic, America’s Drive-in

$25,000 and up
Sam Noble Circle Members

Anonymous
Mary Jane Noble Estate
Noble Corporation, Inc.
Noble Drilling Services
Whitten-Newman Foundation

Individuals

Reggie and Rachelle Whitten 

$5,000 - $24,999
Museum Circle Members

The Boeing Company 
 Charitable Trust
Chesapeake Energy
The Columbus Foundation
Walton Family Foundation, Inc.

Individuals:

Arnold Coldiron
Hal & Reynotta Hoberecht
Michael A. & Lynn B. Mares
Steven Peck
Don & Ruth Wyckoff

$1,000 - $4,999
Director’s Circle Members

Arvest Bank of Norman 
Capital West Securities, Inc.
Cherokee Nation Enterprises 
First American Bank

Muscogee Creek Nation
OU Physicians
Republic Bank & Trust 

Individuals

Craig & Maria Abbott
Robin Flint Ballenger
Mervin & Eleanor Barnes
Janet Braun
Chet & Maureen Bynum
Rod & Janene Davis
John Dyer & Lynne Ozinga
Josie Freede
Patrick & Melanie Hall
Enoch Kelly Haney
John & Kay Hargrave
Cal Hobson
Charles Hollingsworth
W.R. and Judy Howell
Daniel Jones
Lou C. Kerr
Sandy Kinney & Mike Sugg
Richard Mallinson
Sarah Jawm Marie
Gerry Mayes
Jim McAuley
Wayne Mills
Chris & Jessie Nance
Lars Noble
Bill & Barbara Paul
John Peck
Bill & Doann Reed
Lisa Roberts
Lee Sargent
Lucy Smith
Eric Sherburn & Leigh Ann Moss
Carolyn Thompson Taylor
Earl Ziegler

Curator’s Circle Members

$500 - $999
Alloy, Inc.
BancFirst
Cheyenne & Arapaho Tribe
Puterbaugh Foundation

Individuals

Sterling & Cheryl Baker

2009 Members, Donors & Corporate Sponsors
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Guests at Dinos and Desserts enjoy an evening with friends in the museum’s Pleistocene Plaza.



Richard Cifelli
James and Teresa Day
Rodney & Janice Gray
Candace S. Greene
Robert F. & Mary Marks Jenkins
Karol Kourtis
Holli Langlieb
Jeff & Shelley Mullins
Dallas Pryor
Lee & Liz Sargent
Neil & Kathy Schemmer
Chuck Thompson
Jim Wade
Steve Wright
Kenneth & Marcy Woodson

$250 - $499
Supporter Members

Osage Nation Language Program

Individuals

Ted & Lisa Blodgett
Tiajuana Cochnauer
Douglas & Peggy Cummings
Christopher & Leslie Demers
Ghislain d’Humieres
Claude & Helen Duchon
Tom & Nancy Dunlap
Russell Engelman
Beverly Harkness
Irene Holloway
Don Kash & Elizabeth Gunn
Paul & Eilene Kleine
Robert & Julie Klopfenstein
Joe Lester
Dr. Michael Madden
Emma Maggard
G. W. McCullough
Jay Mitchel
John Montgomery, Jr.
Jim & Joan Mustoe
John & Shirley O’Neal
Paul & Alice Richardson
Paul & Les Risser
William & Janet Romanishin
Rose Sharp
Scott Stone
Bob Thompson

Jon & Mary Tolle
Leon & Rachel Zelby

$100 - $249
Contributors

Marcus Adams, M.D.
Charles & Samatha Anderson
Lloyd Austin
Mary Bailey
Karen Beckman
Dr. Anita Bednar
Karl Bergey, Jr.
John & Margaret Biggs
Lisa Blodgett
Wayland & Jane Bowser
William Braun
Glen Brown
Dr. Sidney Brown
Elena Bruza
Robert & Teresa Burkett
Dennis Burns
Brandt & Kathaleen Cassidy
Michael Cawley
Mildred Cella
Michael & Lisa Christensen
Andrew & Linda Coats
Jean Cochrane
Kathryn Coffman
Tom & Edie Cohoon
Dr. Nancy Coleman
Harriet Coussons, M.D.
Dr. & Mrs. W. E. Dalton
Rebecca Darrow
Tommy Daughtrey
Dr. Paul DeAngelis
Nance & Jeff Diamond
Carol Eyster
Irene, John & Stacey Felknar
Kimberly Ferguson
Donald & Karen Fincham
Guy Folger
Linda Friels
Drs. Patricia Gilman & Paul Minnis
Marshal & Melissa Gimpel
Charles B. Goddard Foundation
Marcia Goodman
Debra Gorrell
Marjorie Greer

Dr. Joe & Eileen Grzybowski
L. A. Guest
William Habekott
Judy Hagglund
Howard Haines
James Hampton
Shirley Hann
Joe & Elaine Hargrove
Kim Hauger, M.D.
Dr. George & Barbara Henderson
Garland & Linda Hines
Dr. Robert Hirschi
Tanda Hixson
Cal & Elaine Hobson
Dr. Marielle Hoefnagels
Joel Holloway, M.D.
Marilyn Hugon
Carol & Richard Iman
William & Dorothy Johnson
Bill & Judy Jordan
Ken & Cheryl Jorgenson
Randy & Joyce Keller
William F. Kern, III, M.D.
Lou Kerr
Michael Kiser
Capt. Tommy Klepper, USN, Ret.
Dr. Richard Krenek
Col Henry S. Larsen, Jr.
Drs. Ken & Sharon Lease
T. E. Legg-Jack
David & Elizabeth London
Dr. Tom & Betty Love
Dr. Roberta Magnusson
Alison Mainers
Don & Maryanne Maletz
Phil Marker
Dale & Mary McHard
Larry & Jeanne McHughes
Jane Menzie
Dr. Zach Messitte
Stewart & Adonna Meyer
Keith & Linda Miller
Peggy Miller
Frank & Ellen Mitchell
John & Grace Montgomery
C.F. & Nelwyn Moore
Virgil & Barbara Morris
Jay Morse
Sidney Musser, Jr.
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Dr. Barbara Neas & David Miller
Russell & Sally Noble
Oklahoma Mineral & Gem Society Inc
Martha O’Rourke
Bill Osborne
Fieldon Parham
Guy & Caroline Patton
Joy Patwardhan
Joselyn Peery
Dr. John Perry
Peter Poshepny
V. Lee & Mimi Powell
J. Michael & Cynthia Pullin
Barbara Reynolds
Patricia Riggs
John & Lindy Ritz
Ted & Marilyn Roberts
Joe & Jacci Rodgers
Tina Sapp
Mrs. LaVon Scanlan
Dr. Francis Schmitz
Bonnie Schwarz
Susan Scott
Anthony Shaw
George & Sondra Shepherd
Don & Mary Sherman
Kent & Karen Shrack
Kipp & Patricia Shrack
Grace Siegenthaler
Mike & Shirley Simmons
Sylvia Slusher
Libba Smith
Dr. Lucy F. Smith
Clyde & Jerry Snow
Joe & Rebecca Sparks
Donald & Jo Ann Spindler
Ron & Pat Stiehler
William & Lavonne Stockdale
John Sutterfield
Robert L. Talley, DDS
Dr. Richard L. Van Horn
Theresa Vaughan
Baxter & Jean Vieux
Katherine W. Walker
Michael & Camille Waller
Earl & Gerry Whitman
Ronald & Matha Wilkerson
Ellen Wisdom & Robert Griswold
Dr. Brant Worthington
Rachel Zelby

30

Publications

Adalsteinsson, S. A., W. R. Branch, S. Trape, L. J. Vitt, and 
 S. B. Hedges. 2009. Molecular phylogeny, classification, and  
 biogeography of snakes of the family Leptotyphlopidae  
 (Squamata, Scolecophidia). Zootaxa 2244: 1-50.

Adrain, J. M., S. E. Peters, and S. R. Westrop.  2009.  
 The Marjuman trilobite Cedarina Lochman: thoracic 
 morphology, systematics and new species from western Utah  
 and eastern Nevada, USA.  Zootaxa 2218: 35-58.

Adrain, J. M., N. E. B. McAdams, and S. R. Westrop.  2009.   
 Trilobite biostratigraphy and revised bases of the Tulean and  
 Blackhillsian stages of the Ibexian Series, Lower Ordovician,  
 western United States.  Memoirs of the Association of Austral- 
 asian Palaeontologists 37: 541-610.

Avila-Pires, T. C. S., L. J. Vitt, S. S. Sartorius, and P. A.   
 Zani. 2009. Squamata (Reptilia) from four sites in southern  
 Amazonia, with a biogeographic analysis of Amazonian  
 lizards.  Boletin Museu Paraense Emílio Goeldi, Ciências 
 Naturale, Belém. 4:  37-56.

Braun, J. K., Q. D. Layman, and M. A. Mares.  2009.  Myotis  
 albescens. Mammalian Species 846: 1-9.

Cooper, W. E., Jr., J. P. Caldwell, and L. J. Vitt.  2009.  
 Risk assessment and withdrawal behavior by two species of  
 aposematic poison frogs, Dendrobates auratus and Oophaga  
 pumilio.  Ethology 115: 311-320.

Cooper, W. E., Jr., J. P. Caldwell, and L. J. Vitt.  2009.  
 Conspicuousness and vestigial escape behaviour by two  
 dendrobatid frogs, Dendrobates auratus and Oophaga 
 pumilio. Behaviour 146: 325-349.



31

Goldberg, S. R., C. R. Bursey, J. P. Caldwell, and D. B.  
 Shepard.  2009.  Gastrointestinal helminthes of six sympatric  
 species of Leptodactylus from Tocantins state, Brazil.  
 Comparative Parasitology 76: 258-266. 

Goldberg, S. R., C. R. Bursey, and L. J. Vitt. 2009. Diet and 
 parasite communities of two lizard species, Plica plica and  
 Plica umbra (Squamata: Tropiduridae) from Brazil and 
 Ecuador. Herpetological Journal 19: 49–52.

Gropp, R., and M. A. Mares.  2009. 2008 Natural Science 
 Collections Alliance economic impact survey. CLS Journal of  
 Museum Studies 3(1): 1-17. 

Huey, R. B., C. A. Deutsch, J. J. Tewksbury, L. J. Vitt, P. E.  
 Hertz, H. J. Álvarez Pérez, and T. Garland, Jr. 2009. Why  
 tropical lizards are vulnerable to climate warming. Journal of  
 the Royal Society B, London 276: 1939–1948.

Lima, A P., J. P. Caldwell, and C. Strussmann.  2009.  
 Redescription of Allobates brunneus (Cope) 1887 (Anura:  
 Aromobatidae: Allobatinae), with a description of the tadpole,  
 call, and reproductive behavior.  Zootaxa  1988: 1-16.

Mares, M. A.  2009.  Personal reflections on the silver 
 anniversary of SAREM.  Mastozoología Neotropical 16: 1-13. 
 
Mares, M. A.  2009. Natural Science Collections: America’s  
 irreplaceable resource. BioScience 59: 544-545.

Marsh-Matthews, E. 2009. “fish, Characteristics”. In Encyclo- 
 pedia of Inland Waters, ed. Gene E. Likens, 3: 452-463. 
 Oxford: Elsevier.

Mead, J. I., and N. J. Czaplewski. 2009. “New caprine   
 artiodactyl (Bovidae, Caprinae) from the late Blancan (earliest  
 Pleistocene) of Arizona, North America”. In Papers on Geology,  
 Vertebrate Paleontology, and Biostratigraphy in Honor of Michael 
 O. Woodburne, ed. L. B. Albright III, Museum of Northern  
 Arizona, 65: 557-566.

Riesch, R., M. Plath, I. Schlupp, and E. Marsh-Matthews.  
 2009.  Matrotrophy in the cave molly: an unexpected 
 provisioning strategy in an extreme environment. 
 Evolutionary Ecology DOI.

Sames, B., R. L. Cifelli, and M.E. Schudack.  2009.  A break- 
 through in ostracod biostratigraphy and the “twilight zone”  
 of early mammals in North America: News from the nonma- 
 rine Lower Cretaceous of the Western Interior foreland basin.   
 Terra Nostra, 3: 98-99.

Sánchez-Hernández, C., S. B. González-Pérez, G. D. Schnell,
 M. L. Romero-Almaraz, M. L. Kennedy, and T. L. Best.   
 2009.  Mammals from Ejido Ranchitos, Colima, Mexico.   
 Southwestern Naturalist 54: 409-420.

Sánchez-Hernández, C., G. D. Schnell, M. L. Romero-Almaraz.   
 2009.  Peromyscus perfulvus (Rodentia:  Cricetidae).  
 Mammalian Species 833: 1-8.

Santos, J. C., L. A. Coloma, K. Summers, J. P. Caldwell, R. Ree,  
 and D. C. Cannatella. 2009. Amazonian amphibian diversity
 is primarily derived from Late Miocene Andean lineages.  
 PLoS Biology 7: 448-461.

Tejedor, M. f., f. J. Goin, J. N. Gelfo, G. López, M. Bond, A. A. 
 Carlini, G. J. Scillato-Yané, M. O. Woodburne, L. Chro-
 nogubsky, E. Aragón, M. A. Reguero, N. J. Czaplewski, 
 S. vincon, G. M. Martin, and M. R. Ciancio. 2009.  New  
 Early Eocene mammalian fauna from western Patagonia,  
 Argentina. American Museum Novitates 3638: 1-43.

Vitt, L. J., and J. P. Caldwell. 2009. Herpetology: An Introduc- 
 tory biology of amphibians and reptiles. Third Edition. San  
 Diego:  Academic (Elsevier) Press.

Vitt, L. J. 2009. Review of The California Deserts: An ecological  
 rediscovery, by Bruce M. Pavlik. Quarterly Review of Biology  
 84: 290.

Werneck, f. P., G. R. Colli, and L. J. Vitt. 2009. Determinants  
 of assemblage structure in Neotropical dry forest lizards.  
 Austral Ecology 34: 97-115.

Westrop, S. R., and J. M. Adrain.  2009.  The Late Cambrian  
 (Steptoean; furongian) trilobite Pseudokingstonia Palmer,  
 1965 in North America.  Canadian Journal of Earth Sciences  
 46: 355-360.

Westrop, S. R., and J. M. Adrain.  2009.  The Late Cambrian  
 (furongian; Steptoean) trilobite genus Xenocheilos Wilson,  
 1949: systematics and biostratigraphic significance. Memoirs  
 of the Association of Australasian Palaeontologists 37: 351-368.

Wyckoff, D. G. 2009. Intertwined legacies: The Wichita and 
 Dr. Robert E. Bell.  Plains Anthropologist 53(208): 377-380.



32

Image credIts

Illustrations taken from Charles Darwin, 
Journal of Researches... (New York: D. 
Appleton and Co., 1890) and from 
Charles Darwin, Zoology of the Voyage 
of H.M.S. Beagle... (London: Smith, 
Elder, and Co., 1839-1843). 

Journal of Researches details appear on 
front cover, pp. 1, 2, 24, 30, and 32; 
details from Zoology color plates appear 
on pp. 4, 8, 10, 14, 22, 26, and 32.

Images are courtesy of the History 
of Science Collections, University 
of Oklahoma Libraries.

Grants awarded in 2009

Braun, J. K.

OU Research Council, $7,500.
OU Staff Senate Professional Development, University of Oklahoma, 
 $400.
University of Oklahoma Undergraduate Research Opportunities 
 Program grant, $500.

Czaplewski, N. J.

Sam Noble Oklahoma Museum of Natural History, University of 
 Oklahoma, $1,000.

Marsh-Matthews, E.

Oklahoma Department of Environmental Quality, $3,000. 
Oklahoma Department of Environmental Quality, $3,500. 
Oklahoma Department of Wildlife Conservation, $15,000.
Co-PI (with W. J. Matthews), U.S. Department of Defense, 
 Air force, $63,054.

Schnell, G. D.

Holleyman Associates, Oklahoma City, Oklahoma, $6,400.
Seminole County District #2, Seminole, Oklahoma, $7,000.

Swan, D. C.

Co-PI (with Michael Jordan), National Science foundation, $6,700.

Wyckoff, D. G.

U.S. Bureau of Reclamation, $20,000.
U.S. Bureau of Reclamation, $21,000.
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