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BURKE MUSEUM OF NATURAL HISTORY AND CULTURE

Research Report 2001-2002

INTRODUCTION
George MacDonald, Director

Since joining the staff of the Burke Museum last November, I have become increasingly aware of the impressive scope and reach of the collections and research programs of this institution.  Field research projects throughout Washington and adjacent states have included geology and paleontology as well as paleobotany and ornithology.  Most of these programs are now supported by both grants and endowments that have been established to support them into the future. 

Given the size of the museum staff, the international research activities have been especially impressive. In the past year, expeditions have gone to Australia, Sarawak, Panama, Bolivia and Siberia in ornithology; to Chile in mammalogy; to Mexico in archaeology; and to China in anthropology.  Other collecting arrangements are being actively pursued in Lithuania, New Guinea, Singapore and the Solomon Islands.  As a result, systematic collections are growing significantly, and with them the international reputation of the Burke Museum.  As a direct result of these research programs, the number of students from these countries who are pursuing their formal training at the University of Washington has also increased.

In addition to traditional collecting activities, the Burke has added new activities such as its Genetic Resource Collection which was founded a little over a decade ago and now includes over 27,000 tissue samples, mostly of birds and mammals.  The tissue sample collection has one of the highest rates of tissue loans in the country which are used for DNA studies by evolutionary biologists and a growing range of other research areas.  Ranked second largest in the world for birds, this collection is irreplaceable and of utmost importance to the University of Washington, as well as to the international research community.  

The growth of our collections has recently been increased dramatically by consolidation of other collections owned by the university, with those of Burke Museum.  Arrangements have just concluded to add over three million botanical specimens from the Herbarium which nearly doubles the size of the Burke collections.  Negotiations are well advanced to take on responsibility for the fish collections from the College of Ocean and Fishery Sciences which would double the number of catalogued items in the Burke yet again.

With growing collections, the number of publications and electronic data sharing has increased correspondingly, with more than forty print publications produced last year and a rapidly growing number of accessible records and reports on our web site.  Each of the curatorial staff have maintained active teaching responsibilities at the university as well, and many university classes and laboratory sessions are held at the Burke each year. 

Despite the extensive growth of the collections and research programs at the Burke since it opened its current facility on campus in 1964, it has undergone little physical expansion of its building.  From the exterior, the museum looks exactly as it did almost four decades ago.  It is in fact one of the last state museums to initiate a program to expand its facility to match the growth of collections, research and public programs and exhibitions that has occurred over this period.  Increased student enrollment at the university since 1964, as well as population growth in the Seattle area and the state, have put enormous pressure on the facility.  This dilemma was acknowledged by the state government in its provision of funds to undertake a study of our future facility needs and governance structure best suited to the needs of the new millennium. 

Teaching advanced degree and undergraduate students and involving them in field research projects continues to be a priority of the Burke Museum.  It values both its prominent place on the University of Washington main campus, and its longstanding system of cross-appointments of its curators with the appropriate academic departments.  Students bring enthusiasm and fresh perspectives to museum research and benefit in turn from wide experience and expertise of our curators.  As we move even further into the Information Age, our university affiliation will become increasingly effective in generating authoritative content for our exhibits as well as for other forms of learning media.
ANTHROPOLOGY Division
ETHNOLOGY 

Robin K. Wright, Ph.D., Curator, Native American Art
Current Research Project: Haida House Models from Skidegate, Haida Gwaii

James Deans commissioned 29 house models with frontal poles and 18 free-standing totem pole models based on the Haida village of Skidegate, B.C.  The names of seventeen of the Haida artists who made them were recorded.  The model village was exhibited at the 1893 World¹s Columbian Exposition in Chicago.  All of the model poles, but only 15 of the house models remain in the Field Museum in Chicago.  The 14 other houses were exchanged with other museums in the early 1900s, and most of these are now missing from these collections.  This project will locate and document the house models commissioned by Deans, compare them with historical photographs of the village itself, and interview the Haida descendents of the original house owners and carvers living in Skidegate today.  This is a collaborative project with the Haida Gwaii Museum in Skidegate, B. C.  This research will lead to a future travelling exhibit, returning the models to Skidegate after over 110 years, with a published book and web site.

Jim Nason, Curator, Pacific and American Ethnology
Native American Intellectual Property Rights
My research on Native American property rights began 7 years ago as a consequence of my continuing work on the Native American Graves Protection and Repatriation Act, and is focused on several key issues.  The first is an examination of  the legal issues arising from the principles inherent in US and international copyright law, and the ways in which such principles stand in opposition to the protection of esoteric traditional knowledge common in tribal communities.  The second has to do with the nature of that esoteric knowledge, and the ways in which it is transmitted, held, and protected from a traditional perspective.  The third key issue concerns the available legal, political, and social mechanisms that tribal governments now have to respond to outside attempts to secure for gain such knowledge from community members.  With a major grant from the Institute for Ethnic Studies in the United States I conducted 5 months research last fall on these issues, which included visits with tribal government leaders in most of the tribes west of the Mississippi.  One product from these research was my recent invited publication of an article exploring the potential for a national tribal intellectual property law in a special issue of the Stanford Law and Policy Review devoted to cutting-edge issues of Native American Sovereignty law.
Spectroscopic And Other Analyses Of Heavy Metal Contamination Of Artifacts 
My contamination research continues six years of intensive work in this area, work that has made the Burke Museum one of only four or five centers for such research in the U.S. and Canada.  This research focuses on the analytical determination of the presence of heavy metal pesticide contaminants (primarily arsenic, mercury, and lead) on artifacts; on the quantification of those contaminants in EPA standards ppm levels; on the potential methods for the elimination or reduction of those contaminants on or in artifacts; and, on the assessment of the health risks for potential users of those artifacts.  This research stemmed from my concern with the repatriation of sacred objects from museums to tribes under NAGPRA, and the potential health liabilities of tribal religious and other personnel as those objects were placed back into use.  The systematic and widespread application of heavy metal pesticides to artifacts from the late 1800s to the 1960s by private collectors and museum staff, combined with the chemical permanence and lasting toxicity of such residues suggested that the risks were substantial.  This supposition on my part was confirmed by tests I carried out with a Cadium-109 X-ray Fluorescence Scanning Spectrometer (XRF), a highly advanced portable device capable of rapid and detailed but also non-destructive analysis.  
My latest research, with my Co-PI, Dr. Rolf Hahne, Director of Reseach in the Department of Environmental Health and Safety, is funded by my fourth NAGPRA Program Grant from the National Park Service.  This phase of the research will achieve several goals:  (1) the completion of testing of Burke Ethnology and Archaeology collections; (2) the testing of all triballly held collections in Washington and Oregon; (3) the provision of health risk and handling workshops for tribal personnel in Washington and Oregon; and, (4) advanced analytical tests on the mitigation of pesticide residues through a variety of experiments confirmed with both XRF and atomic flame absorption tests.  The preliminary results were highlighted in the special international conference on this subject hosted by the National Conservation Center, the Smithsonian, and the National Park Service a year ago through my invited keynote address and research report, which have since been published in print and on web, and by the invited summary paper published by one of the major museum periodicals.  One extension of this project will be to respond to the request from the Museum of Anthropology at the University of British Columbia to carry out XRF tests for them on critical areas of their collections.

Tribal Museum And Cultural Center Development 
My research work on tribal museum and cultural center development, which I began in the early 1970s, continues with several new projects which are in various stages of completion:  (a) the Squaxin Island Museum, Library, and Research Center -- where I have worked on initial fundraising, the development of the architectural program design, staff training, exhibition design, policy creation for all operational policies, and where I currently serve as a member of the Board of Directors; (b) the Comanche Nation Museum, a project just begun by the Comanche Cultural and Language Preservation Committee, where I am providing base information on site selection, initial incorporation documents, and other start-up planning; (c) staff training programs for the Tamastlikt Cultural Institute (Umatilla Tribes), the Stillaguamish Tribe, the Nooksack Tribe, the Tulalip Tribes, and the Muckeshoot Tribe.  One offshoot of this developmental research work has been my involvement as an instructor in the Smithsonian’s ‘Starting a New Museum’ national workshop series for tribal communities.

World-Wide Community Celebrations Honoring The Deceased 
Over the past year and half, my research on annual funerary celebrations has focused primarily on three specific cultural traditions:  Halloween, Dia de lost Muertos (Day of the Dead), and ancient Egyptian pharoic practices.  While this research is anticipated to result iin an exhbition at the Burke Museum, it is also directly related to an expansion of one key theme in our long-range public programs and related acquisitions work -- the issue of major community traidtional celebrations that persist despite colonialism and other historic transitions.  Dia de los Muertos examines not only essentially non‑European, ancient Native beliefs about life and death, but also the transformational maintenance of such beliefs when overlaid by Catholicism, combining 16th Century Spanish beliefs to produce what is still carried out today.  
Halloween is of interest because of its very ancient Roman and Celtic roots, and because of the manner in which it has changed within the last 5-600 years, and, more recently, been commercialized as an essentially non-religious celebration in modern American society.  The contrastive nature of this with more recent 9/11 events is of some significance in looking at American cultural beliefs about death and memorializing death events.  And finally, the most common representations of Ancient Egyptian practices and beliefs have tended to focus public attention on the monumental elements of pyramids and related constructions and art, while ignoring completely the far more essential beliefs related to the concept of the ka, or the ideological foundation in ancient Egyptian society of Ma’at.  These and their related, complex beliefs are the focus of this portion of this research, with particular attention to the evolution of such beliefs from the time of the first pharoahs through the reign of Ramses II and later pharoahs.

Steve Harrell, Curator, Asian Ethnology

History and Ecology in Yangjuan, China.
With colleagues from the UW and several Chinese institutions, we are conducting a comprehensive, multidisciplinary study of the ecology and history of the region around the (Yi) Nuosu ethnic minority villages of Yangjuan and Pianshui in Yanyuan county, Sichuan.  We have built an elementary school in the village, which serves as the basis for our research operations, in which we are aided by undergraduates from the UW-Sichuan University exchange program.  This program includes a floral survey of the area, in conjunction with Richard Olmsterad, herbarium director, and Professor Xu Jiemei of the Sichuan University Herbarium, which will bring a full set of herbarium specimens from the area to the Burke and another to Sichuan University, and a third to be returned to the local community. 

The Demographic Transition in Xiaoshan, Zhejiang.  

Funded by NSF, this project seeks to understand the changes in fertility and mortality in a wealthy area of eastern China.  We are combining historical research from genealogical books that cover the period from about 1600 to 1900 with ethnographic research in four villages in the county, and a survey of 1000 families in those four villages.  We hope this will allow us to understand the behaviors behind the patterns of population growth in this area in the last 400 years.

Visitor reactions to museum exhibits.  

Michole Christopher, Burke Assistant Registrar, and I interviewed 80 visitors to the Mountain Patterns exhibit in 2000, and we have written an article showing that while visitors remembered very few details of the exhibit, the details were nevertheless important in creating their general impressions.  David Davies, who earned his doctorate at UW in anthropology, and I are in the process of evaluating visitor responses written in a comment book in the exhibit Ordinary Life in Ordinary Times at the Burke, at Whitman College, and at the University of Oregon. 

The Arts of China's New Year.
With my colleagues Huo Wei and Li Yongxian of Sichuan University, I have begun a comprehensive collection of Chinese New Year Pictures from Mianzhu County, Sichuan, traditionally considered one of the "four big New Year Picture [centers] of China."  We have collected several sets of pictures, which are printed from woodblock designs and then painted in bright colors, depicting gods, animals, plants, and humorous scenes of social life.  We also recently purchased a set of woodblocks.  We are planning an exhibit centered around these pictures and around a refurbished "Chinese New Year" display in the Burke's Pacific Voices exhibit, tentatively to run around the New Year in February 2004. 

Political Art and Artifacts of China's Cultural Revolution.
Dr. David J. Davies, formerly a Ph.D. student here and now Assistant Professor of Anthropology, Hamline University, collected over 200 artifacts, including political art, objects of everyday use decorated with political motifs, and rare documents, from China's cultural revolution period, 1966-76.  These collections are the basis of the exhibit, Ordinary Life in Extraordinary Times, which ran at the Burke in early 2002, at Whitman College, Walla Walla in May 2002, and at the Hult Center for the Performing Arts in Eugene, Oregon, in November 2002. The web version of this exhibit is available to the public and I have been told by three professors from other institutions that it will be used as teaching material in their classes on modern Chinese history and culture.  The public comments on this exhibit at the three locations are the topic of an projected academic article.
Miriam Kahn, Adjunct Professor, Pacific Ethnology
During my recent sabbatical (’01-’02) I spent several months on Huahine in French Polynesia (Tahiti), investigating the topic of place making.  My goal was to arrive at a deeper understanding of the many disjunctions and disparities in the ways places are perceived, constructed, and inhabited. Tahiti exhibits particularly striking disjunctures between Tahiti as a prosaic inhabited locale and Tahiti as a fantasized tourist destination. I was interested in finding out how and why Tahiti, an ordinary group of islands in the South Pacific, becomes “Tahiti,” a destination “beyond the ordinary” (as the tourism slogan states) with a life of its own in the Western imagination.  In order to explore this idea, I looked at how these two different places are able to occupy the same space and what happens when they do.  Following the field research in French Polynesia, I spent several months in France, focusing on the second phase of the work.  This involved conducting more field research (at the Maison Tahiti, the Musée National des Arts d’Afrique et Océanie, and the Salon du Tourisme, all in Paris), doing some archival research (at the Centre International de Recherches et d’Études Touristiques in Aix-en-Provence), and writing up the results.  I currently have half of my book manuscript completed. 

Jan Mrázek, Adjunct Curator, South and Southeast Asian Collections
Dr. Mrázek has been awarded a Blakemore Asian Art Grant for the creation of a computerized catalogue and web exhibit of Southeast Asian textiles in the collections of the future Burke museum.  He has edited and contributed to a collection of 23 essays titled Puppet Theater in Contemporary Indonesia: New Approaches to Performance Events, which will appear in November 2002.  His current research concerns the interaction between television and the shadow puppet theater in Indonesia, and, together with Dr.Morgan Pitelka, is working on the collective volume What's the Use of Art? Situating Asian "Art Objects" in Ritual, Performance, and the Everyday.

Kathryn Bunn-Marcuse, PhD Candidate, Art History

Dissertation Research on Northwest Coast Silver Jewelry

Northwest Coast silver jewelry became a significant part of the Native art market, starting in the late-nineteenth century.  Silver jewelry remains important to Native people today both as a commercial art and as a means to display cultural identity.  Yet, as an art form it has received little attention from scholars despite its ongoing manufacture and long cultural history.  My research includes case studies of Northwest Coast silver jewelry since its advent in the mid-19th century.  Chapters will include: an analysis of individual artist styles on the Northern Northwest Coast in the nineteenth and early twentieth centuries; the use of bracelets in crest display and their role in within the potlatch system; and an investigation of silver work in the contemporary art market.

Kate C. Duncan, Ph.D., Curatorial Associate

Professor of Art History, Arizona State University

Kate Duncan is working with the Washington State History Museum, Tacoma on a major exhibit based on her recent book 1001 Curious Things: Ye Olde Curiosity Shop and Native American Art (University of Washington Press, 2000), to run March 14 ­ September 7, 2003.  The exhibit will explore an amazing array of influences that this century-old Seattle landmark exerted during its early decades on public perceptions, museum collections, and tourist arts from the Alaskan Arctic and Northwest Coast, and consider that legacy today.  Among pieces borrowed from East Coast museums will be rarely seen Siberian ivories that moved through the shop.

Dawn Glinsmann, PhD Candidate, Art History
Dissertation Research on Northern Northwest Coast Spruce Root Hats

Spruce root hats represent some of the earliest basketry items collected by Europeans on the Northwest Coast in many museum collections.  These collections are important because early hats embody the aesthetics, techniques and materials that were in place before contact times.  This dissertation research focuses on northern Northwest Coast spruce root hats with the goal of identifying regional and individual styles of hat-making exist within this body of work.  Additionally, the study will address issues of pre-contact exchange, contact histories, tourism, and contemporary Native perceptions and practices of basketry.

Carol S. Ivory, Ph.D., Curatorial Associate, Oceanic Ethnology

Associate Professor, Fine Arts, Washington State University

Dr. Ivory is completing the manuscript for a book on the history of carving in the Marquesas Islands, French Polynesia entitled: Ha'atiki o te Henua Enana: A History of Sculpture in the Marquesas Islands. The book is based on more than a decade of research in over 80 museums and archives worldwide, as well as in the Marquesas Islands themselves, where she goes annually to meet with contemporary artists and cultural leaders. This book will place Marquesan sculpture into its historical context, beginning with its roots in the Lapita Cultural Complex, its evolution in the Marquesas Islands themselves, the consequences of contact with the West, to the late 20th c. cultural renaissance.

George MacDonald, Director

My main research over the past three decades has been the study of settlement and community patterns of semi-sedentary populations on the north coast for at least the past 5,000 years.  Early research centered on archaeological investigations in northern British Columbia that were published in 2000.  More recently, and throughout the past year, I have compiled historical photo documentation for the analysis of settlements that were mapped and excavated earlier.  Later in the period under review, a digital archive of historic photos and other records of west coast villages was begun as part of the Burke Northwest Coast Visual History Project.

Joanne E. MacDonald, Research Associate
My study focused on museum collections originating in Port Simpson and Metlakatla, British Columbia, particularly those collected by missionaries in the latter decades of the nineteenth century.  Research focused on the collection and significance of a pair of Tsimshian stone masks and their setting in late nineteenth century Port Simpson and Metlakatla. Comparisons were made of their stylistic features with other Northwest Coast masks through the Holm/Wright research disk .  A review of published literature and archival records regarding 'naxnox' masks was undertaken, with the possibility of identifying the original owners of the stone masks..  

ARCHAEOLOGY

Peter Lape, Curator, Archaeology

Late Precolonial Trade Networks in East Timor
This project uses archaeological and documentary data to investigate the organization of trade in the centuries leading up to first contact with Portuguese and Dutch traders in the 16th century in Timor.  I conducted an initial reconnaissance survey in October 2002 in cooperation with archaeologists from the Australian National University and cultural anthropologists from James Cook University.  During this short visit, we identified 22 archaeological sites, including both coastal and interior habitation areas.  We also obtained research permission from the new East Timor government, and drafted a MOU to allow students and faculty from UW, ANU and JCU research access over the next five years.  The MOU also establishes a data sharing agreement and a training program for East Timorese museum and cultural ministry staff.  Currently I am drafting grant proposals to RRF and NSF for future fieldwork, to begin in summer or fall 2003.

Archaeology of Spanish–Native Interactions in Baja California
Second reconnaissance trip completed in March 2002, which included a coastal survey from Loreto to Bahia Agua Verde, including the islands of Isla Carmen and Monserratt.  Two disturbed middens recorded on Isla Carmen, plus three disturbed or largely destroyed middens on the mainland coast, and several isolates or lithic scatters. I still have not located a stratified site or series of sites that would enable a fine-grained archaeological study of Spanish-Native contact, but the as yet unsurveyed coast south of Agua Verde still holds some promise.  I expect to make a short survey trip to this area in spring 2003.

Puget Sound Traditional Diet and Diabetes Education 
This project will use archaeological data from multiple Puget Sound sites to investigate long term Native American dietary patterns and look for links between dietary changes and incidence of type II diabetes, which currently impacts Native American populations, including those in Puget Sound, at over two times the national rate.  This is a collaborative project with members of the West Point Tribal Oversight Committee, which includes the Burke Museum, the Tulalip, Suquamish and Muckleshoot tribes and King County.  The project will also include a education component.  Planning grant funding for initial team organization is pending from IESUS.

Julie Stein, Adjunct Curator, Archaeology

Marymoor Geoarchaeology

This research is on-going, and explores the seismic events that may have affected the Marymoor archaeological site.  Early interpretations of the site in the 1960s were based on no knowledge of the Seattle Fault, since this fault was not recognized until 1992.  Research has been archival to-date, but may include further geoarchaeological research at the site to explore the potential implications for site development at Marymoor and other sites in Puget Sound.

San Juan Island, British Camp

My research at the British Camp archaeological site began in the early 1980s, and is on-going, including forty–two papers and publications to-date.  Extensive research of one portion of the site, Operation A, was most notably published in 1992 by Academic Press, Deciphering a Shell Midden.  Much of my focus since then has been on a different portion of the site, Operation D.  This area has regional implications as a house structure. I am currently collaborating on an extensive analysis of the faunal and lithic collections, as well as continuing my geoarchaeological analysis.  A book designed for the general public about the British Camp archaeological site was published in 2000, entitled “Exploring Coast Salish Prehistory: The Archaeology of San Juan Island,” Burke Museum of Natural History and Cultural Monograph No. 8 by University of Washington Press, Seattle.

Julie Stein, Adjunct Curator, Archaeology

Jennie Deo, Archaeology Graduate Student

Laura Phillips, Archaeology Collections Manager

Site Accumulation Rates

This research focuses on radiocarbon dating large, complex archaeological sites in the Northwest Coast.  These sites are often characterized by only a handful of radiocarbon dates – a practice that encourages indiscriminant dating of sites for the sole purpose of determining age.  If a more rigorous dating scheme is employed and accumulation rates are calculated, otherwise invisible aspects of human behavior become apparent. Issues central to settlement pattern analysis, such as abandonment and reoccupation events, population fluctuations, building activities, and activity areas are more easily identified when accumulation rates are calculated.  This study is on-going, but a portion of this research was recently accepted for publication in Journal of Archaeological Science, and is titled, “Big Sites-Short Time: Accumulation Rates in Archaeological Sites“.  In this study, accumulation rates are calculated for seven shell midden sites found in the San Juan Islands, Washington from collections stored at the Burke.   With funding from the Royalty Research Fund, eighty-two charcoal pieces were selected according to a comprehensive horizontal and vertical sampling regime, and radiometrically dated.  Accumulation rate calculations suggest that large archaeological sites, like these shell middens, do not always represent continuous human occupation characterized by gradual accumulation of material.  Rather, these large complex sites accumulated during short-duration occupations that were repeated infrequently in the same area.  This research recommends that numerical accumulation rates be calculated using at least two calculations; the excavation unit accumulation rate and the entire site accumulation rate, and that the excavation unit accumulation rate is the more useful scale for interpreting settlement history.  Calculations of these rates focus the multifaceted interaction between human behavior and natural processes in a way that qualitative guesses cannot. 

Julie K. Stein, Adjunct Curator

Laura S. Phillips, Archaeology Collections Manager

Vashon Island Archaeology

Co-editors of “Vashon Island Archaeology: A View from Burton Acres Shell Midden.”  This Thomas Burke Memorial Washington State Museum Research Report No. 8 is scheduled for publication in December 2002.  Research for this project began in 1995.  The Burton Acres Shell Midden site is located on Vashon Island at an advantageous spot for fishing and shellfishing, and has been the focus of many efforts to preserve the site and the information it contains.  Little was known, however, about the contents of the site or how much of the site actually remained.  After a winter storm in 1995 caused severe erosion of part of the site, King County’s Historic Preservation Program contacted Dr. Julie Stein at the Burke Museum, University of Washington to investigate.  Through a collaborative effort with King County Landmarks and Heritage Commission, the Puyallup Tribe of Indians, Vashon Park District, and McMurray Middle School, along with the help of many private individuals, Stein devised a unique two-week-long public project that would ultimately result in 375 volunteers experiencing archaeology.  The public was invited to share in the discovery process by following archaeological protocol from excavation to artifact cataloging.  This publication continues that discovery process, presenting and explaining the data gleaned from the site and offering interpretations about how people used the site.  In keeping with the collaborative nature of the project, multiple perspectives on the history of Burton Acres Shell Midden are included. This publication includes a chapter written by Judy Wright, a Puyallup tribal member, followed by one from Julie Stein, and one from historian, Llyn DeDanaan.  The expert knowledge and multiple viewpoints of all authors were integral to the success of the project and resulted in a multi-faceted history of the site.  This book describes step-by-step guidelines used to develop the public investigation and can be used by other archaeologists who wish to undertake similar projects. It also gives insight about the careful and extensive planning required for such an endeavor.  By participating in the discovery of their local history, the community gained a better understanding of the importance of stewardship, preservation and interpretation of the cultural resources of Puget Sound.  

Kristine Bovy, Ph.D. candidate, Archaeology

Northwest Coast Avifauna

An abundance of wings relative to other skeletal parts has been observed in avifaunal assemblages from many different types of archaeological sits from numerous locations around the world and various time periods.  Both cultural and post-depostional hypotheses have been proposed to explain this pattern.  One of the most powerful explanations to account for this phenomenon is differential survival of avian elements due to bone density.  Although bone density has not been systematically measured for all types of birds, Bovy tests this hypothesis using predictions derived from observations about the functional anatomy of birds using archaeological data from numerous sites in the Pacific Northwest coast.  She concludes that the density hypothesis is not supported at these sites, and that other hypotheses must be examined further.  Her paper on this research was published in 2002 in the Journal of Archaeological Science, and is titled, “Differential Avian Skeletal Part Distribution: Explaining the Abundance of Wings.” 

Angela Close, Archaeology

San Juan Island, British Camp Lithics

The purpose of this study is a descriptive analysis of the chipped stone objects excavated from the portion of 45SJ24, British Camp archaeological site, known as Operation D.  The excavations occurred in the years between 1985 and 1992 under Dr. Julie K. Stein, principal investigator, and were focused on the shell ridges that characterize this operation.  This lithic analysis has broad implications for settlement patterns in the region.

BOTANY

Richard Olmstead, Director, Herbarium
Dr. Olmstead continued his research into seed plant and basal angiosperm phylogeny, using DNA sequences from a total of 17 chloroplast genes to try to reconstruct these ancient diversifications (in collaboration with Dr. Sean Graham, U. Alberta).  He is continuing work on the subclass Asteridae, including molecular phylogenetic research on several well-known plant families:  Lamiaceae (mints), Solanaceae (potato/tomato/tobacco), Boraginaceae (forget-me-nots), and Scrophulariaceae (figworts).  This research is resulting in dramatic changes in the classification of these groups.  During the past year he has led field trips in the Pacific Northwest and in Sichuan Province, China.  

Joe Ammirati (Chair and Professor of Botany) continued his long term research on the taxonomy of the mushroom genus Cortinarius in North and Central America, with emphasis on the boreal and montane species of the Pacific Northwest and the Rocky Mountains.  His main collaborators are Meinhard Moser (University of Innsbruck) and Michelle Seidl (University of Washington).  He also works with Roy Halling (New York Botanical Garden) on fungi of Costa Rica and with Greg Mueller (Field Museum).  Other long term interests include the taxonomy and distribution of agaric species and macrofungi of the Pacific Northwest, and also species richness and fungus diversity in conifer ecosystems in the Olympic and Cascade Mountains. 

Eugene N. Kozloff (Emeritus Professor of Zoology) is currently writing yet another book on the natural history of the Pacific Northwest, and this time it is a field identification guide to the plants found west of the Cascade Mountains of Washington and Oregon.  His goal is to produce an easy-to-use, well-illustrated manual for this region that would appeal to a wide audience.  Towards this end, he traveled regularly from his home in Friday Harbor to visit the herbarium to study and to borrow specimens.  He uses the specimens in preparation for trips into the field in support of his book, and, more importantly,  for checking dichotomous keys to make sure that the distinctions between genera, species, and subspecies are correct.  

Arthur R. Kruckeberg (Emeritus Professor of Botany) continued his long-term efforts on the floristics and ecology of unusual substrates, especially serpentines.  His recently published book "Geology and Plant Life—A Global View" (2002), takes an in-depth look at the subject of geoecology.  He has two other ongoing book projects: "Plant Hunters of the Pacific Northwest", and "Natural History of Sagebrush Country".  

Paul Beardsley, Ph.D. candidate is working on the molecular systematics of the genus Mimulus, determining species-level relationships and redefining the familial placement of this genus and its putative relatives. DNA sequence analysis is showing that Mimulus and other members of the tribe Mimuleae are best placed in a redefined family Phrymaceae rather than the Scrophulariaceae.  The primary radiation of the genus is in western North America, from which two small groups of species have resulted from long-distance dispersal events to Chile and China.  In addition, Paul is working to estimate the phylogeny of Mimulus section Erythranthe and determine the polarity of pollinator shifts.  Paul’s work entails the use of molecular data to help determine taxonomic units in groups of plants that have few morphological characters.  He has discovered that a group of three genera in Australia actually belong in Mimulus. 

Susan Grose, Ph.D. candidate is studying a group of approximately 150 species (the tribe Crescentieae and the genus Tabebuia) in the tropical family Bignoniaceae.  She is examining the evolutionary relationships of the plants in these groups, where the early evidence suggests that the tribe Crescentieae is derived from within the genus Tabebuia.  Susan is examining the development of the unilocular, indehiscent fruits, which are characteristic of Crescentieae and which differ from the bilocular, dehiscent fruits typical of the rest of the family, including Tabebuia. She has conducted field work in Puerto Rico, Dominican Republic, Panama, and Costa Rica.  

Hillary Hayden, Ph.D., 2001  Her dissertation research focused on the phylogenetic systematics of marine algae Ulva and the Ulvaceae (Chlorophyta) using ITS, 18S rRNA and rbcL sequences.  She also examined chlorophytic macroalgal species composition in Padilla Bay and at two similar estuaries in Puget Sound and the Strait of Georgia.  As a part of this work, she collaborated with several European scholars on a revision of the genera Ulva and Enteromorpha.  Molecular data support the hypothesis (based on some non-molecular data) that these genera are not each monophyletic and that the morphological traits that distinguish these genera (algal sheets 1-cell thick, 2-cells thick, or forming a cylinder) all evolved on multiple occasions. 
Suzanne Joneson (M.S. student) is conducting a phylogenetic study of the Ramalina  almquistii complex for a Masters degree.  This group of lichens are found in near coastal habitats around the North Pacific rim, where several names have been used for different forms in different countries.  Suzanne has been a regular participant in the International Sakhalin Island Project (ISIP) and International Kuril Island Project (IKIP) and has made several collecting trips to the Russian far east.  She is continuing her ongoing work with Dr. Katie Glew (U. Puget Sound) to study and map the distribution of the lichen taxa Thamnolia subuliformis and Thamnolia vermicularis in North America. 

P. Brandon Matheny, Ph.D. candidate, continued his research on the molecular phylogeny and taxonomy of the mushroom genus Inocybe (Agaricales, Basidiomycota) using RPB1, RPB2, and nuclear large subunit rDNA genes.  The taxonomic component of his work relies on comparing fresh material with dried specimens from the Herbarium and those on loan from other institutions.  The scope of his dissertation has expanded to include an examination of the taxonomy and phylogeny of Eucalyptus-associated Inocybe from New South Wales, Australia, which has required him to revise the type species for this group.  Brandon also studies the worldwide taxonomy and phylogeny of the Inocybe  subgenus Mallocybe Kuyp. (Agaricales), and has produced taxonomic descriptions of four new Inocybe species from Guyana.  He also has conducted field work during the past year in Vermont, Texas, and Oregon, where he collaborated with Dr. Tom Horton (Oregon State University) on molecular ecological studies of ectomycorrhizal fungi in sand dunes. 

Sasa Stefanovic, Ph.D. candidate recently completed a study of the evolutionary relationships among members of the Convolvulaceae (Morning-glory Family), which contains some 1600-1700 species. Large plant groups such as the Convolvulaceae present challenges to systematists, and Sasa is using molecular data from chloroplast and nuclear DNA sequences, supplemented with floral and vegetative morphological data, to obtain an accurate reconstruction of the relationships within this family. Once resolved, the inferred relationships will be used for following purposes: 1) to infer the historical context for the appearance of particular significant traits among these plants; 2) to analyze the agreement between DNA data and morphological data, with the aim of obtaining a natural classification for this family based on both kinds of information; and 3) to test a series of hypotheses about molecular processes of chloroplast genome evolution in this family, one of the few flowering plant families exhibiting substantial chloroplast genome rearrangements.  

David Tank, Ph.D. candidate is conducting a phylogenetic analysis of the Indian Paintbrushes (subtribe Castillejinae, family Orobanchaceae).  By using DNA sequence data from variable chloroplast and nuclear ribosomal DNA regions, he will be able to test hypotheses of monophyly in Castillejinae, and to determine relationships within and among the main lineages of Castillejinae.  David is also using phylogenetic analyses to assess interspecific relationships within Castilleja, a genus renowned for its morphological complexity.  He is interested in determining the relative contributions of polyploidy, hybridization, and rapid/recent radiation to this morphological complexity.  David has conducted field work in Oregon and California, and a 10-day trip to Oaxaca, Mexico with Castilleja expert Mark Egger (see below).  His research has resulted in extensive collecting for the Herbarium, including taxa in the genera Orthocarpus, Cordylanthus, Tryphysaria, and Castilleja . 

Michelle Seidl, Curatorial Associate, continued her work on a monograph of the mushroom subgenus Myxacium (Cortinarius, Agaricales, Basidiomycetes), and is updating a 1981 key to the genus Cortinarius by Dr. Daniel Stuntz for the Pacific Northwest Key Council.  As an independent contractor , Michelle provided fungal identifications for the Bureau of Land Management and National Forest Service's Survey and Manage project.  Michelle used fungal specimens housed at WTU for reference; this work is affiliated with the ongoing Northwest Forest Plan.  Her fieldwork took her to several regions in Washington, including Mt. Baker-Snoqualmie National Forest, the Wenatchee National Forest, and Gifford Pinchot National Forest. 

Florence Caplow, Visiting Scholar (Washington Natural Heritage Program) is working with Peter Dunwiddie from the Nature Conservancy, and Katie Beck on a morphometric study of Lesquerella tuplashensis and Lesquerella douglasii.  Lesquerella tuplashensis was described as a species new to science by Kaplow, Beck, and Reed Rollins based on collections Kaplow and Beck made in eastern Washington in the 1990's.  Florence's work in the Herbarium has shown that L. tuplashensis was collected prior to the 1990's, but was mistakenly identified as another species.  She has conducted rare plant surveys in Grant and Spokane counties, and spent time working in California as part of a serpentine biodiversity study. 

Mark Egger, Visiting Scholar continued his work on Castilleja for Flora of North America and an eventual revision of the genus. He continued his focus on species of Mexico and the Holarctic region and annotated borrowed specimens from the Flora of North America and towards an eventual revision of the genus. He continued his focus on species of Mexico and the Holarctic region.  Two papers describing new Castilleja species resulting from Mark's fieldwork in Mexico have been accepted for publication in Brittonia in 2002.

Katie Glew, Visiting Scholar (University of Puget Sound) is continuing on projects that include Lichens from Washington, Alpine Lichens from Mount Rainier, and the Sakhalin Island Project.  In support of these projects Katie made collecting trips to several sites near Stephenson, Washington, from multiple locations on Mount Rainier, and on Sakhalin Island, Russia
Linda Ann Vorobik, Visiting Scholar continued her ongoing revision work on Arabis for the Oregon Flora Project.  Her particular focus is the purple flowered species (A. oregana, A. blepharophylla, A. macdonaldiana, A. aculeolata).  Preliminary ITS sequence work has been completed on these and related taxa and will be contributed to a paper on Arabis phylogeny headed by Dr. Bitty Roy.  Linda is instrumental to the operations of several major native plant endeavors.  She is Illustrations Editor for the Manual of Grasses of the Continental United States and Canada, Mary Barkworth, editor (part of the Flora of North America project.  

Peter Zika, Visiting Scholar. For the Oregon Flora Project Peter collaborated with Ken Chambers and Scott Sundberg at Oregon State University on family treatments in Elatinaceae and Rosaceae.  He teamed with Don Farrar and Mary Stensvold at Iowa State University to study the taxonomy and distribution of Botrychium in Newfoundland and Norway.  Peter's botanical collaborations spanned continents, as he worked with England's Jeanette Fryer to study the taxonomy and distribution of Cotoneaster.  Independently he continued his work on cranberry agricultural weeds in eastern and western North America, the taxonomy and distribution of Cyperaceae in the New World, and the taxonomy and distribution of Sisyrinchium idahoense in the Pacific Northwest.  He continued his involvement with the National Park Service to document the flora of Crater Lake.  During 2001 Peter made 1000 collections, and most of these specimens were donated to the Herbarium.  Some of the places outside of the Pacific Northwest where Peter collected were Peru, Chile, Brazil, Colombia, Australia, New England, Norway, and Russia.  

Sharon Rodman, Visiting Scholar was also contracted by the National Park Service (NPS) to create a database of label information from UW Herbarium specimens collected on NPS land.  By federal law, all plants collected on NPS land after April 1984 belong to the NPS, however they are on permanent loan to the herbaria which currently house the specimens.  The work is part of an on-going inventory of plants collected in parks of the North Coast and Cascade network, which  includes Ebey’s Landing National Historic Reserve, Fort Clatsop National Memorial, Fort Vancouver National Historic Site, North Cascades National Park Service Complex, Mount Rainier National Park, Olympic National Park, and San Juan National Historic Park.  

GEOLOGY division
PALEONTOLOGY
Liz Nesbitt, Curator, Invertebrate Paleontology and Micropaleontology
My students and I are studying the periods of rapid climate change around 35 million years ago, and around 4 million years ago During the first period  the Earth went from global greenhouse conditions to cool, icehouse conditions as ice-sheets spread over Antarctica for the first time since before the dinosaurs.  The second period marks the start of climatic deterioration into a major ice age.  Using marine fossil faunas from the northern Pacific as our database, we have a two-pronged approach  a) tracking extinctions and originations of marine animals, and their community structures up and down the coast, and  b) using oxygen and carbon stable isotopes, obtained from the fossil shells and authogenic carbon, as proxies for actual seawater temperatures.  Colleagues include Dr. Kathy Campbell, University of Auckland , New Zealand, and Dr. Don Prothero, Occidental College, California, and three museum research associates, Ed East, Neil Carroll and Torrey Nyborg.

John Rensberger, Curator, Vertebrate Paleontology

I found an indication of exceptionally high rates of bone formation in horn tissue of a juvenile Triceratops. The evidence is the presence in great abundance of exceptionally large bone cells, bulbous cells about 30 microns in diameter--15 microns larger than the average and larger than any cells we have seen in more than 700 thin-sections of birds, mammals and reptiles we’ve prepared, and larger than any that have been described in the literature.  There are many different structures in vertebrates that grow disproportionately larger than other structures, but there had been no evidence that these larger structures are generated by cells that are different in any way from those that produce smaller structures.

Evidence was also found that large theropod dinosaurs (Tyrannosaurus) have canalicular organization resembling that in small theropods and differing from that in large herbivorous dinosaurs. Previously it was not clear whether the structure in smaller theropods like ornithomimids might be related to their smaller size. We have found similar structures now in 3 different tyrannosaurid individuals from the late Cretaceous of N. America.

Exceptionally large bone cells in lamellar tissue of two N. American tyrannosaurid specimens and one Asian tyrannosaurid were discovered, with dimensions greater than any seen in the smaller theropods we have examined.

Jim Goedert, Affiliate Curator, Marine Vertebrate and Invertebrate Paleontology
With numerous collaborators from other institutions, and Mr. Bruce Crowley the museum fossil preparator I have been studying the highly diverse fossil marine mammal from the eastern Pacific margin and Japan, most notably whales, dolphins and giant sea birds. Colleagues include Dr Larry Barnes from the Natural History Museum, Los Angeles, Drs. K. Sakurai, M. Kimura and T. Katoh from Sapporo, Japan, and  Mr. Gonzalez-Barba from La Paz, Mexico.  Another line of research that I have been investigating for years is the unique sedimentary conditions and fauna of fossilized cold hydrocarbon seeps around the northern margins of Washington.  This project involves both invertebrate paleontology and geochemistry and I am working with Drs J. Peckman and V. Theil from Germany.
Wes Wehr, Affiliate Curator, Paleobotany
With Dr. Kathleen Pigg, University of Arizona, I am studying fossil leaves, flowers, fruits and seeds from well-preserved floras in the Pacific Northwest, all 45-50 million years old.  This was a period of global warming, and the plants indicate warm tropical and subtropical conditions, more like Central America today than Washington.  Another line of investigation is 15 million year old floras preserved between flood basalt flows of the Columbia River basin, which have produced spectacular petrified woods.  This project is in collaboration with Elizabeth Wheeler.

John Alexander, Vertebrate Paleontology
My research is focused on some of the earliest primate fossils skeletons (around 50 million years old) in North America.  These notharctid primates, which resemble living lemurs, are rare but preservation of the skulls reveal braincase and even internal ear structures.  My field localities are in southwestern Wyoming are richly fossiliferous with a very wide diversity of mammals, reptiles and fish, and part of my investigation has been to reconstruct the paleoenvironment and predator/prey relationships in this fauna.

Cathy Townsend, Regional Geology
For the last year I have been compiling materials to write a new geological history of the Pacific Northwest.  This has involved traveling widely over the region, studying all the published data and interviewing geologists who have worked on the rocks, structural history, and tectonics of this constantly dynamic region, and then synthesizing the story in a sequential and accessible format.  This is now posted on our museum website.  My independent research is the investigation of sedimentary rock sequences and the tectonics of the northern Olympic Peninsula.

ZOOLOGY division
BIRDS

Sievert Rohwer, Curator, Birds

Burke Ornithology Expeditions and Research in the South Pacific

Bird Diversity in the Solomon Islands Archipelago  The Solomon Islands are home to an astonishing number of bird species found nowhere else in the world.  Many vary dramatically in appearance across the very short distances between islands.  Since 1997, and with the generous support of the Hugh and Jane Ferguson Foundation, Burke Museum graduate students Catherine Smith and Chris Filardi have built the world’s most comprehensive collection of modern Solomon bird specimens and associated tissues. Using gene sequence data, Smith and Filardi compared patterns of genetic and morphological diversity for 23 Solomon Island land birds.  
One striking pattern they found was a decoupling of molecular and morphological evolution.  For example, a number of species have island forms so genetically distinct they should be considered full species while other species with quite dramatic morphological differentiation between islands show little genetic differentiation. These results have important implications for defining bird species in this region.  Filardi and Smith presented papers on this work at the September 2002 meeting of the American Ornithologists’ Union.  They are currently in the process of investigating behavioral and demographic mechanisms that may drive dramatic differences between island populations separated by water gaps of at little as 10 kilometers. Ultimately these studies may help clarify evolutionary forces driving the emergence of new species, and identify areas of particular biological significance within the Solomons.  As their work expands, such knowledge will inform efforts to conserve the extraordinary, and increasingly threatened, diversity of Solomon birds. 

Molt Patterns of Treeswifts (Family Hemiprocnidae)  The Hemiprocne treeswifts are a group of birds confined to Southeast Asia and surrounding areas.  There are four species of Hemiprocne in the world. The largest, H. mystacea, is found in the Solomon Islands and Papua New Guinea. Some specimens (and extended wings) of H. mystacea collected in the Solomon Islands by the Burke Museum indicate that this species might have a complicated pattern of flight feather replacement, involving multiple molt series.  This is unusual because in most small birds molt patterns are simpler, and molt doesn’t occur until the breeding season is over. 
Using museum specimens, Burke graduate student Luan Keng Wang set out to develop a basic understanding of feather replacement patterns in Hemiprocne.  She found that not only does H. mystacea employ multiple molt series to replace its feathers, but that molt and breeding, two energetically-demanding processes, overlap in this species.  Wang predicts that because these large treeswifts are in a fairly constant environment, they might be opportunistic breeders - breeding throughout the year and developing multiple molt patterns to cope with flight feather replacement.  The other Hemiprocne species employ a sequential pattern of flight feather replacement, as do most small birds. 

Burke Ornithology Expeditions and Research in Central and South America

Overview:  Nearly half of the world’s diversity of birds is endemic to the New World and tropics. Thus, any museum seeking to represent the global diversity of birds must work in Central and South America.  Over the past decade, we have taken advantage of contacts and opportunities to work in this region when they have been compatible with other UW projects.  For example, in the spring and summer of 1996 we supported two expeditions to Nicaragua to facilitate the research of UW graduate student Juan Carlos Martinez from Nicaragua.  This year, we have been able to explore two additional regions: Panama and Bolivia.

Panama:  Smithsonian Tropical Research Institute (STRI) collaborator Eldredge Bermingham invited the Burke to participate in a cooperative survey of the natural history, hydrology, and geology of the mountainous Chagras River drainage in Panama.  Burke Ornithology Collection Managers Sharon Birks and Rob Faucett, Field Associate Ken Davis, and UW undergraduate Vanya Rohwer traveled to Panama in February to join researchers from several other institutions. The intensive 3-week survey involved seven teams working from river base camps reached by helicopter drop-off in this densely forested region. The Burke team collected birds from two areas, prepared these as research specimens in the field, and preserved tissues in liquid nitrogen. These specimens will add diversity to the Burke’s collection of Central American birds for study and research, and will provide information about species relationships in this remote region of Panama. Logistic and financial support for this expedition was provided by the U.S. Army’s Research Office and by colleagues at STRI; museum donor Pamela Gross provided additional financial support.

Bolivia:  Robb Brumfield, a National Science Foundation Post-doctoral fellow in the UW Zoology Department, is currently studying a hybrid zone in the eastern Andes of Bolivia.  This year Ornithology Collections Manager Rob Faucett and UW undergraduate Vanya Rohwer accompanied Brumfield to help with his fieldwork and to collect specimens for the ornithology research collection at the Burke.  Three Bolivian undergraduates joined the team during the 7-week trip in May and June.  Several different sites were chosen to ensure a thorough survey of the hybrid zone and to maximize the diversity of the collection.  The expedition was incredibly successful adding several new species to the Burke’s holdings and contributing several hundred specimens to the Museo Noel Kempff Mercado in Santa Cruz, Bolivia.  An important aspect of the expedition was the training of three Bolivian students in areas of museum oriented field biology.  Research expeditions sponsored by foreign institutions are the only mechanism by which Bolivian students receive this training.

Diversification Across the Andes - The Case of the Variable Antshrike:  With the ability to view the global landscape on a large scale with such tools as LANDSAT and GIS, research into the ecological bases for diversification in animals is reaching new levels of sophistication.  Using a combination of molecular genetic and geographic information tools, as well as field collecting of museum specimens, Robb Brumfield, an NSF-sponsored Postdoctoral Fellow in Bioinformatics, is determining whether genetic breaks and areas of hybridization in the Variable Antshrike (Thamnophilus caerulescens) occur in areas of ecological and floristic transitions.  This antshrike is notable for its high level of plumage variation across very narrow geographic transition zones, particularly across the reproductive barrier of the Andes massif.  Because the geography of this species matches those of many other less well known avian species, the variable antshrike provides a particularly useful model for predicting patterns of evolutionary change in other species distributed across the Andes, an ability that could prove useful in conservation and biodiversity studies.
Evolution of Voice in Antshrikes:  Two factors that may influence the evolution of bird voices are the habitat in which a species lives and the genealogy of that species.  Collections Manager Rob Faucett has been working on a project to elucidate patterns in the evolution of voice in a group of South American birds called antshrikes.  To explore which factor is playing the main role in shaping voice, tissues from the Burke Genetic Resources collection, among others, were used to construct a phylogeny (or “family tree”) of the antshrikes.  That diagram will be used to create a map showing whether or not closely related species sing similar songs and whether closely related birds live in similar habitats.  The comparison of the two patterns will indicate which factor, habitat or genealogy, has a greater influence on how song has evolved in the antshrikes, which will have implications for how song evolves in other bird species. Faucett presented initial findings from his research at the September 2002 American Ornithologists’ Union meetings.

The Burke Ornithology Program in Russia

Russian Phylogeography:  Shortly after the breakup of the former Soviet Union, Burke Museum benefactor Garrett Eddy proposed that we initiate a program of expeditions to Russia.  Following an immensely successful first expedition to the Russian Far East in 1991, we have undertaken about two expeditions per summer to localities throughout Russia, Tuva, and Mongolia, in collaboration with various Russian scientists.  These trips, together with tissues deposited at the Burke through the collection efforts of other Russian institutions, have generated the first comprehensive tissue collection of birds for this vast region.  The revolution in molecular techniques has created great demands for these tissues for modern analyses of the relationships of the birds of Eurasia, for studies of genetic variation within species and species complexes across Eurasia, and for studies of species and groups of species whose distribution covers the northern region of both the old and new worlds.

With support from the National Science Foundation, Ornithology Curator Sievert Rohwer and collaborators Bob Zink (Curator at the University of Minnesota Bell Museum) and recent UW Ph.D. student Sergei Drovetskiy have begun publishing a series of papers on genetic variation in Russian and Holarctic birds. Patterns of variation are proving to be remarkably different in the different species. In Yellow and Citrine Wagtails, genetic variation is structured geographically, but unrelated to variations in color differences previously used to describe races in these birds.  There are three genetic groups in Yellow Wagtails and two in Citrine Wagtails that apparently represent previously unrecognized species (Pavlova et al., Auk, in press).  In contrast, the Great Spotted Woodpecker, which is distributed throughout Eurasia, shows essentially no transcontinental variation from England to the Pacific coast of Russia.  However, birds from the southern Far East (Primor’ye, Sakhalin Island, Japan) are sufficiently divergent genetically to be recognized as a cryptic species (J. Avian Biol., 2002).  Finally, the Northern Three-toed Woodpecker has been treated as a single species throughout its vast Holarctic distribution. But the populations of Eurasia and North America are highly differentiated and clearly represent different species (Condor, 2002). 

Burke Ornithology Expeditions to Russia, 2002

Primor’ye, Russia – In May, Genetic Resources Manager Sharon Birks, Field Associate Ken Davis, and volunteer Jon Slaght joined eight Zoologists from the Moscow State University Zoological Museum and Kirov Museum for an expedition to survey and collect birds and mammals from far southeastern Russia. Expedition leader Genya Koblik and other team members traveled via army vehicles to base camps in several different habitats in Primor’ye - a heavily forested territory bordering China and North Korea. In addition to meeting Russian colleagues and getting an introduction to the wonderful flora and fauna, highlights of the trip included learning how to properly use a Russian banya (steam bath) and regularly seeing tiger footprints in the dirt roads surrounding the camps. The Burke Ornithology Division has a long-term program to establish the world’s best systematic collection of “vouchered” tissues (those with associated traditional museum specimens) of Russian birds, in cooperation with Russian scientists.  Funded by a generous donation from Barbara Eddy and Hugh Ferguson, this was one of two Burke Expeditions to Russia this summer.

Irkutsk, Russia:  Collections Manager Rob Faucett, Department of Forestry graduate student John Luginbuhl and two UW undergraduates, Vanya Rohwer and Anne Hilborn, spent 7 weeks collecting specimens at three sites around Lake Baikal in southern Russia.  The team was hosted by Igor Toupitsyn, a researcher at Irkutsk State University.  Tissue samples from each of the 700 specimens collected on the expedition will add a new dimension to the Ornithology Division’s ongoing study of Russian biogeography.  Of particular interest was a visit to the Selenga river delta, one of the most biologically important river deltas in Siberia.  At the Selenga delta, the team was based out of a research station operated by Irkutsk State University. They made daily surveys by motorboat, offering unique access to the waterfowl and shorebirds.

Burke Ornithology Research on Hermit and Townsend’s Warbler Hybrid Zones

Areas where two species meet and interbreed – hybrid zones – are natural laboratories for studying evolutionary processes.  Since 1986, Curator Sievert Rohwer and Ornithology Collections Manager Chris Wood have been collecting Hermit and Townsend’s Warblers throughout their ranges to understand the dynamics of three recently discovered hybrid zones between these species in the Pacific Northwest.  In 2002, Wood continued this effort with a collecting trip to Montana. Rohwer and Wood established the hybrid zones to be narrow and possibly moving, due to an inferred competitive superiority of Townsend’s Warblers over Hermit Warblers (Auk, 1998).  UW Forestry graduate student Scott Pearson and Rohwer subsequently showed that Townsend’s males were far more aggressive than Hermit males – a difference fueling zone movement (Behavioral Ecology, 2000).  Now Rohwer, Smithsonian Tropical Research Institute collaborator Eldredge Bermingham, and Wood have used molecular markers to show that Hermit Warblers have lost about 2/3 of their previous range to Townsend’s Warblers through aggressive interactions (Evolution, 2001). The collective research on these zones has made them among the best-understood bird hybrid zones in the world, culminating in their being featured in a birding magazine (T. Eckert, Birding, 2001) and in a new undergraduate biology text (Biological Science, 2002) by Scott Freeman.  The late Garrett Eddy, patron of Ornithological research at the Burke Museum, supported all of this warbler hybrid zone research. 

Hormone Levels in Hybridizing Hermit and Townsend’s Warblers:  In 2002, Burke Museum graduate student Luke Butler and Zoology grad Noah Owen-Ashley completed a third and final year of a study of testosterone levels in Hermit and Townsend’s Warblers.  These birds breed in the coniferous forests of Washington, with hybrid zone areas where the species overlap and breed with each other in the Cascade and Olympic Mountains.  Townsend’s males are more aggressive than Hermit males, and so Townsend’s displace Hermits in the hybrid zones.  They compared testosterone levels between Hermits and Townsend’s, and using museum skins to verify hybrid status, across a range of Townsend’s/Hermit hybrids.  Because Townsend’s are more aggressive than Hermits, Luke and Noah predicted that Townsend’s would have higher testosterone than Hermits, and hybrids would be intermediate. Results from hormone assays showed that this was indeed the case.

Burke Ornithology Research on Monsoon Molting in Western Passerines 

Almost all birds undergo one or more feather replacements per year.  These molts are energetically costly and reduce flight performance and insulation, making molting birds vulnerable to cold and rain.  Remarkably many small land birds that breed in arid areas of western North America migrate immediately after breeding to the American Southwest to undergo their Fall molt.  They do so because although their breeding range is characterized by extreme late summer droughts, the desert regions of the Southwest U.S. and northern Mexico receive most of their annual precipitation in late summer monsoons, which occur primarily in August and September. 

Discovering this unusual scheduling of molt and migration has been an ongoing detective story for numerous undergraduates and graduate students working with specimens at the Burke Museum, and these students have produced a series of papers on the topic.  Undergraduate Jo Manning did research on Bullock’s Orioles for the first paper in this series (Condor, 1990). Following this were papers by graduate students Bruce Young on Lazuli Buntings (Condor, 1991) and Gary Voelker on Warbling Vireos (Auk, 1998), and postdoc Chris Thompson on Painted Buntings (Condor, 1991).  Matthias Leu won the UW undergraduate research award in Biology for his work on Orange-Breasted Buntings (Auk, 1995).  The latest paper, on Western Tanagers, involves undergraduate Michael Donahue and graduate student Luke Butler (Auk, in press).  In recognition of this large body of work, Ornithology Curator Sievert Rohwer and two of his students, Daniel Froehlich and Luke Butler, were invited to make three separate presentations on molt/migration at a Smithsonian Institution sponsored conference, The Birds of Two Worlds (March 2002).  The focus of this conference was to emphasize connectivity between the wintering and breeding areas of Neotropical migrant birds. 

Molt/Migration in Black-Headed Grosbeaks:  The Black-headed Grosbeak is another western breeder that may show a pattern of flying south to molt, in contrast with its sister species in the East, the Rose-breasted Grosbeak.  To examine the molt/migration pattern of Black-headed Grosbeaks, Burke graduate student Daniel Froehlich and UW Forestry grad John Luginbuhl are studying over 1000 Grosbeak specimens on loan from nine museum collections across North America.  This winter, these birds will each be assessed for their molt along with other plumage and morphological characteristics.  Mapping the locations of breeding and wintering vs. molting birds and recording the extent of active molt in each will allow us to determine how Black-headed Grosbeaks fit their molt into their annual cycle.  In the long run, we hope to compare these results with results of isotope analyses in feather material.  Since isotope signatures of common elements in animal tissues are heavily dependent on rainfall and distance to the ocean, they vary geographically in a predictable pattern.  Thus, by analyzing the isotope signatures in feathers, we should be able to determine the general area in which the feather was grown—the dry West vs. Mexico—obviating the need to score molt on such a large number of specimens in the future in order to determine where birds molt.

Burke Ornithology Bird Salvage Programs 

The Burke Museum Ornithology Division strongly supports efforts to salvage birds for research and education.  Members of the local birding community, including the Washington Ornithological Society, regularly donate birds killed by window strikes, cats, cars, and natural causes.  In addition, the Washington Department of Fish and Wildlife and dedicated individuals at local Wildlife Rehabilitation clinics such as PAWS, Island Wildlife Clinic, and other organizations, frequently donate birds they come across in their line of work.  Burke volunteer specimen preparators Ken Davis and Gene Lagerberg are among those at the Burke instrumental in seeing that these birds are prepared as research specimens to be used for scientific and educational purposes. 

In addition to our ongoing effort to salvage birds locally, we put great effort into organizing additional salvage programs whenever opportunities occur. In the past, these have included NSF-supported salvage operations for seabird casualties from the Exxon Valdez oil spill and high seas fisheries. We also foster international salvage programs. In 2002, we continued a small but important program to salvage birds from Jurong Bird Park in Singapore.  Ornithology graduate student Luan Keng Wang has organized this salvage annually since 1999, each year adding 50-100 birds from species normally not available to our collections.  Finally, in 2002 we began a new salvage program in Lithuania. In collaboration with several biologists and banding programs, freezers and supplies have been purchased to begin the process of saving banding casualties and road-killed birds.  This project will not only result in new specimens for the Burke but marks the beginning of a new international relationship for the Ornithology Division.

GENETIC RESOURCES

Scott Edwards, Curator, Genetic Resources

Australian Bird Biogeography (Corey Welch, graduate student)
Biogeography is the study of the ways in which animals have spread across the globe, and what biological and geological forces govern their present day distributions. The field has undergone a revolution in the last two decades with the application of molecular genetic tools to trace genealogies and relationships between populations and species. With funding from the National Geographic Society and the National Science Foundation, we are using molecular tools to study the divergence between pairs of bird species (honeyeaters, babblers, finches, etc.) whose ranges span the Gulf of Carpentaria in northern Australia, a major biogeographic barrier that has diversified everything from insects to plants. Specifically we are determining when these species diverged (before or after major divergence events on other continents) and whether these divergences occurred all at one time or through a series of environmental catastrophes.
Tracing the Origins of Bycatch Seabirds (Hollie Walsh, graduate student)
Thousands of seabirds, including albatrosses, petrels, shearwaters and many others, are inadvertently caught in longline fisheries nets each year as fishing boats from many countries trawl for fish. North Pacific seabirds such as the majestic Laysan and Black-footed albatrosses, which spend many of their juvenile years feeding in the Gulf of Alaska and other hotspots for fisheries, are particularly hard hit, but we don't know where these 'bycatch' birds originate and breed when not on the feeding grounds. Using the Burke's unique collection of bycatch specimens and a series of molecular genetic techniques, we are trying to understand where bycatch albatrosses originate -- in the case of black-footed albatrosses, whether they are from Japan or one of the several leeward Hawaiian islands where the largest colonies are found. Such research will help guide management plans to mitigate the impacts of bycatch on populations of these long-lived birds.
Disease and the Evolution of House Finches (Chris Hess, graduate student and Zhen-shan Wang, postdoc)
House finches are a common North American songbird, with native populations extending from Mexico to Canada. Populations of House finches have been introduced to the eastern U.S. and Hawaii, and when in 1994 a strain of bacterium inadvertently escaped from chicken coops and began to invade and decimate eastern House Finch populations, we were ready to examine the evolutionary consequences of this dramatic selection event. In collaboration with scientists at Auburn University in Alabama and with funding from NSF, we aim to catch evolution 'in action' by studying the evolutionary consequences of invasion of House finches by this parasite. Because parasites exert very strong evolutionary pressures when they invade a new host environment, we expect to find genetic differences between populations that were not infected compared to those that were, as well as between pre- and postepidemic populations, comparisons of which are made possible by analysis of extensive numbers of House Finch specimens in the Royal Ontario Museum, Canada.

Evolutionary Relationships of Megapodes - 
Megapodes are among the most unusual birds in the world. Although they are distantly related to chickens, megapodes occur mainly in the South Pacific and are the only birds known to use external heat sources for egg incubation. They typically lay their eggs in burrows dug in geothermally active areas or beaches warmed by solar radiation, or in large incubation mounds, which they build and tend.  Ornithologists have long been fascinated by megapodes, but until recently lacked information on their evolutionary relationships. To address this problem, Genetic Resources Manager Sharon Birks and Curator Scott Edwards sequenced DNA from two gene regions for most megapode species. They used this information to construct the first well-researched phylogeny (evolutionary “family tree”) for megapodes (Molecular Phylogenetics and Evolution, 2002). The relationships proposed run contrary to many earlier conclusions about this avian family and suggest that mound-building behavior most likely evolved secondarily from the more primitive burrow nesting behavior. Their research project was supported by NSF and relied partially on tissue samples from the Burke Museum’s Genetic Resources Collection. 
MAMMALS

G. James Kenagy, Curator, Mammals

Biodiversity, Evolution, Ecology, And Conservation:  Investigations Of Mammal Populations
Survival of local populations vs. maintenance of a species across its geographic range: the case of the Pacific Jumping Mouse (Sacha Vignieri, Ph.D. candidate)
What does genetic structure of small locally distributed populations tell us about the overall geographic distribution of a small mammal species? The success of small local populations is vital for maintaining the overall success of larger units that comprise a hierarchy of genetic structure across the entire geographic range of a species. Local survival and even recolonization is especially critical when appropriate habitat is naturally patchy, or if that habitat is subject to fragmentation and degradation due to human land-use practices. The Pacific Jumping Mouse (Zapus trinotatus)* is distributed along the Pacific coast in naturally patchy stream-side and wetland habitats. This species provides a unique opportunity to examine how processes at the smallest population scale translate into patterns at higher levels. To reveal these connections our research has probed the genetic structure of populations at several scales, using DNA technology (“microsatellite markers”) together with field observations of the movements of individual mice at a small-scale study site. These data are combined with studies over larger areas to demonstrate the importance of genetic diversity in the small local populations.


Why do China’s Hengduan Mountains have so many mammal species? (Xiaoguang Zheng, Ph.D. candidate, and G. J. Kenagy, curator)
The Hengduan Mountains of southwestern China are one of the 16 global biodiversity hotspots, and this area, traversed by an intense network of river valley systems, holds the richest terrestrial flora and fauna of earth’s temperate regions.  The region, centered in Sichuan Province, also provides critical ecological services to billions of people living downstream in eastern and southern Asia. The evolutionary and biogeographic history of plants and animals living in this complex region, which also represents a transition from Asian tropical to temperate zones, is poorly understood. To uncover the basis of the rich species diversity of the Hengduan Mountains* and how species have been transformed by the geological and climatological history, this Burke Museum project, in collaboration with scientists from Sichuan Province, is investigating the population genetics and geographic variation of small mammals in the region. The sharp habitat transitions of steep mountains and deep river valleys in this area have made a strong mark on the variety and distribution of small mammals, as shown by the first genetic data on the segregation of distinctive populations of rodents and pikas within the region. The understanding of these historical processes can be applied to other mammals in the region, and this appreciation of their diversity will aid in development of conservation practices in the region.
Deserts from Mexico to Oregon:   How does the Antelope Ground Squirrel live in all these places? (Josh Whorley, Graduate Student, and G. J. Kenagy)
The Antelope Ground Squirrel (Ammospermophilus leucurus) lives in desert scrub habitats across an enormous geographic range, from the tip of the Baja California peninsula to the northern Great Basin desert in southeastern Oregon. The four western desert regions represented by this 20-degree band of latitude each contain distinctive vegetation, geological history, and climate. This Burke project investigates how local adaptation of these ground squirrels might occur across this range. Field work has shown that reproductive cycles and ecology differ substantially over this range. Examination of genetic structure of these populations shows a major break in the DNA characteristics between the Baja Peninsula and the northern mainland. This suggests that northern and southern populations of this species have experienced different evolutionary regimes, and that the process behind their geographic distribution also differs due to a historical break in their connectivity. This makes Antelope Ground Squirrels a good model for comparing patterns of genetic diversity and adaptation within a widespread species. The next steps in this project will involve comparing outward appearances (“phenotypic traits”) among populations to see how they correlate with the measured genetic differences. 

The tale of two Washington mice: complex interactions due to glacial cycles and habitat shifts (Xiaoguang Zheng, Brian Arbogast, post-doc, and G. J. Kenagy)
In Washington State and nearby parts of the Pacific Northwest, we have two species of Deer Mice in our forests, which are probably the most abundant of small mammals in the area. They appear virtually identical, as small brown-gray mice with long tails, but the Deer Mouse (Peromyscus maniculatus) is found over most of the North American continent, whereas Keen’s Mouse (Peromyscus keeni) lives only within forests of Washington and nearby Pacific Coast to as far as southeastern Alaska. This Burke Museum project has investigated the historical background of the local Keen’s Mouse by comparison to the broad geographic context of the Deer Mouse by using DNA sequences to sort out the distinctions of the two species. Despite their similar physical appearance, the two species show a strong difference in their mitochondrial DNA. Using samples of DNA from Peromyscus throughout the Pacific Northwest, it has been possible to calculate migration rates of their genes over the past 2 million years. The complexity of the ecological interactions of these two species and the maintenance of their distinction as two species has occurred during habitat shifts in response to climate changes and glaciers that have come and gone from our area about 20 times during this period.
Using DNA technology to understand social organization of the Mexican Climbing Rat in a Chiapas rain forest (Sacha Vignieri, Rodrigo Medellin, and G. J. Kenagy)
The movements and social organization of animals that inhabit dense, tropical rain forest are difficult to observe. This difficulty has produced an underappreciation of the degree of social structure in such populations. A Burke project involving study of a natural population of rodents in a federal land preserve in the Lacandon Rain Forest of Chiapas has overcome this barrier by using DNA samples from individual Mexican Climbing Rats (Ototylomys phyllotis) to uncover parent-offspring relations and mating associations. This research illustrates the importance of small enclaves of socially organized and partially isolated members of larger populations that sustain the overall distribution of their species in the complex neotropical rain forest environment.


Evolution into light of day: behavior and physiology of the degu, a rodent of Chile’s matorral (G. J. Kenagy, Pancho Bozinovic, Roberto Nespolo, Rodrigo Vasquez, and Glenn Walsberg)
Burke field studies in the seasonally hot and arid matorral environment of Chile’s central valley have documented the flexibility of behavior and timing of activity in the degu (Octodon degus). This species is the only native small mammal that can be found active during the daytime in this area. Although other members of the degu’s evolutionary lineage (the family Octodontidae) are all active during the night, the degu has adopted a totally day-time pattern of activity when it emerges from its underground burrows for foraging and above-ground social activity. The degu’s physiology is similar to that of other nocturnal rodents, and it cannot tolerate extensive exposure to solar radiation. It maintains body temperatures in the same range as other nocturnal rodents, rather than allowing its temperature to rise during exposure to above-ground conditions. Despite their lack of physiological capacity to tolerate heavy heat loads, degus show a small, but significant increase in properties that increase the reflectivity (and thus the protective value) of their fur coat. The evolution of this day-active species from a lineage of nocturnal rodents demonstrates interactions between physiological capactity and the options for flexibility of behavior.

How have mammals recolonized Pacific Northwest forests since the last glacial retreat? (G. J. Kenagy and Brian Arbogast)
Fossil evidence from North American plants and animals indicates that species experienced geographic range shifts over the past two million years, with the most recent cycle of maximal glacial coverage only 20,000 years ago. At that time of extensive glaciation, the contemporary northern coniferous forest biome and its mammal fauna were confined principally to an ice-free refuge area in the southeastern US, but with a small secondary refuge along the northern Pacific Coast. Similar major continental fragmentation of species ranges probably occurred during the earlier cycles of glaciation and habitat shift. A Burke research project is addressing the historical background of the Continental vs. the Pacific Coastal gene pools of these two major interglacial refuges. The use of modern DNA sequences of 12 species or species groups of small mammals (rodents, insectivores, and carnivores) has revealed that species distributions that now appear to be continuous across the North American coniferous forest biome actually involve collisions of the previously unseen genetic structure associated with these two refuges, and the reconnection of the two gene pools is occurring right here in the Pacific Northwest. This is calling attention to a major continental evolutionary pattern that is centered in Washington State.
ICHTHYOLOGY

Ted Pietsch, Curator, Fish Collection
Biodiversity of Sakhalin Island and the Kuril Archipelago: a survey and inventory of the plants, aquatic insects, spiders, freshwater and terrestrial mollusks, freshwater fishes, and terrestrial vertebrates of island habitats of the Russian Far East, in conjunction with the Russian Academy of Sciences, Far East Branch, Vladivostok, and Hokkaido University, Hokkaido, Japan; collaboration with faculty and student affiliated with the Burke Museum, Departments of Botany and of Zoology, College of Forest Resources, and SAFS; National Science Foundation, Biotic Surveys and Inventories and International Programs, 1995-2002.  See website:  www.okhotskia.ws.
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