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The Arnold Arboretum Library Digital Initiative project was awarded in October 1999 and 
completed work in July 2003.  Now that the project is finished, it is possible to place the 
entire process in context of the mission of the Arboretum and follow the project plan from 
beginning to end.  The project changed between the initial planning and the final outcome 
but ultimately succeeded in accomplishing its goal to make contemporary and historic 
research materials on South Central China and Tibet accessible in Harvard catalogs and on 
the web.  Collaborations between several Harvard departments were also established 
along the way. 

THE ARNOLD ARBORETUM AND ITS LIVING, HERBARIUM, LIBRARY, AND ARCHIVAL 
COLLECTIONS  
The Arnold Arboretum was founded in 1872 to assemble and study a collection of trees, 
shrubs, and vines hardy in the climate of Boston, Massachusetts. In 1882, the 
Arboretum’s first director, Charles S. Sargent, and a number of his supporters 
persuaded the President and Fellows of Harvard College and the City of Boston to form a 
partnership.  Through this partnership, the Arboretum property was transferred to the 
city, but leased back to the university for a dollar a year, for a renewable period of 999 
years. The city was responsible for building and maintaining the roads, walls, and other 
hardscape features, allowing Sargent to focus the institution's resources on the 
acquisition of woody plants from throughout the world’s North Temperate Zone. 
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“Proposition as to a Public Ground to include the Harvard Arboretum”  C. S. 
Sargent, Director of Arboretum, F. L. Olmsted, Landscape Architect, November 
1880. Published in the 5th Annual Report of the Boston Park Department, the 
lighter gray areas on this map indicate land already owned by Harvard as part 
of the Bussey Institution Grounds.  The darker gray portions represent 
property that needed to be acquired in order to accommodate Olmsted’s plan 
for the Arboretum. 

 

eeds of both the university and the city, the Arboretum was designed 
precedented dual mission: to acquire, grow, and curate a 
e collection of hardy woody plants for research and education, and to 
blic pleasure ground offering respite and enjoyment to the people of 
art of the city's park system. To accomplish this duel purpose, Sargent 
ith America’s premiere landscape architect, Frederick Law Olmsted, to 
n that blends the organization of the systematic plant collections with 
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the topography, woodlands, and other natural features of the site. The resulting 
landscape has matured into a nationally admired example of Olmsted's naturalistic 
style and a comprehensive living collection of international reputation. 

 
Functioning as a scientific collection and as part of the Boston Park system, the 
Arnold Arboretum has significance to both the international scientific community and 
the public.  For the non-scientist the collection is a unique opportunity for education, 
passive recreation, and the quiet enjoyment of a variety of woody plants, - all of 
which are labeled with their botanical and common names and their places of origin - 
growing in a historic landscape. For scientists and students, the living plants, 
herbarium, library, and archive collections offer documented research materials 
relating primarily to woody plants on a worldwide basis. 
 

    
 

Visitors on “Lilac Sunday” ca. 1900 
 
 
In accordance with its mission, the Arnold Arboretum curates, develops, and 
maintains three collections: its living collection, herbarium, and library with 
associated archives. The living collection consists of woody plants and is recognized 
as one of the best documented assemblages of hardy ligneous plants of its kind in 
the world. In support of the research mission, the ongoing development of the 
collections seeks to grow three documented accessions for each taxon represented; 
each obtained from a different location within the taxon's native range. The strength 
of the collections is in wild-collected and authentic materials of eastern Asian origin 
with excellent and comprehensive representation of related materials from Europe 
and North America.  

Visitors enjoying “Lilac Sunday” 
approximately 100 years later 
 

 
The library and herbarium collections have been developed to support original 
research and to facilitate the development, care, and curation of the living 
collections. Library collections emphasize botanical and horticultural texts and 
journals relating to the living collections and research in systematic and floristic 
botany. In addition there are significant collections of archival manuscripts and 
photographs, with many materials dating from the Arboretum's turn-of-the-century 
explorations of eastern Asia. The combined herbarium collections, housed in the 
Harvard University Herbaria in Cambridge and in Jamaica Plain, contain in excess of 
5 million specimens. 
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EASTERN ASIAN COLLECTIONS  
Obtaining accessions of known wild provenance is an important priority in the 
development of the living collections. In an effort to bring together a collection that 
would represent all North Temperate floras, Charles Sargent obtained plants from 
throughout North America and Europe, and in the 1890s, initiated field expeditions to 
Asia. Sargent continued to send plant explorers such as Frank Meyer, William 
Purdom, E.H. Wilson, Joseph Rock, and Camillo Schneider to Asia throughout his 
fifty-year tenure. These explorations supplied the hundreds of plants that form the 
backbone of the Arboretum's living collections. 

 
Vienna born Joseph F. Rock (1884-1962) was a remarkably multi-skilled (botany, 
cartography, linguistics) explorer, who undertook many expeditions to the Sino-Tibetan 
borderlands from the 1920’s through 1949 for various United States institutions and 
agencies.  Although in the early 1920’s the National Geographic Society and the 
Smithsonian Institution were the first to sponsor Rock’s China exploits, Rock’s association 
with Harvard began in 1924 as a plant explorer for the Arnold Arboretum. Rock’s career at 
Harvard resumed in 1945 at the Yenching Institute where he worked on his linguistic studies 
as a research fellow from 1945-1950. 

 
It was an elderly Sargent who initiated Joseph Rock's expedition in 1924. The Harvard 
Museum of Comparative Zoology, seeking to acquire bird specimens from this area, 
cooperated in the project. Sargent directed Rock to collect and photograph plants and the 
landscape along the Yellow River (Huang He) and in two mountain ranges, the Amne Machin 
(Jishi Shan) and the Richthofen (Qilian Shan). Rock also collected along the Yangtze River, 
at the Gansu-Sichuan border, in the Tebbu region of southwestern Gansu, and around the 
Koko Nor (Qinghai Lake) in northeastern Tibet. The three-year expedition resulted in more 
than 20,000 herbarium specimens, over 1,000 bird specimens, several hundred packets of 
seeds, 653 photographs, and a correspondence between Rock and Sargent that exceeded 
300 letters and telegrams. 

 
The Arboretum continued to support exploration by a number of Chinese botanists, yielding 
plant material from many species that were previously unknown in the West.  Staff member 
Shiu Ying Hu worked in China during 1939-1940, and the Arboretum’s 4th Director, Richard 
A. Howard renewed botanical relationships with China during his visit to botanical 
institutions in 1978. In 1980, Stephen Spongberg and David Boufford participated in the 
Sino-American Botanical Expedition, a collecting expedition to the Shennongjia Forest 
District in western Hubei. It was the first botanical collecting trip by American scientists to 
China since 1949. From 1980 to 1996, staff members participated in or coordinated eight 
field trips to China (to Guizhou, Henan, Hubei Nei Mongol, Qinghai, Sichuan, Taiwan, and 
Yunnan), resulting in 24,251 collections. 

 
PROJECT HISTORY 
The Arboretum’s archival holdings of the institution’s plant explorations, both manuscript 
and photograph collections, are resources that many contemporary scientists consult.  
However, access to the Joseph Rock papers is as likely to be requested by scholars and 
students of East Asian studies as by taxonomists and botanists. The ten articles Rock wrote 
during his three decades in Asia for the National Geographic Magazine popularized not only 
his botanical, ornithological and zoological work, but revealed his fascination with the 
language and customs of the minority peoples of the region. In 1974, S. B. Sutton, 
biographer of Charles Sargent and Honorary Research Fellow of the Arboretum, provided 
researchers with an in-depth look at Rock’s accomplishments in her biography  In China’s 
Border Provinces: the Turbulent Career of Joseph Rock, Botanist-Explorer.    
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In 1992, Michael Aris, Harvard visiting professor of Tibetan and Himalayan studies from 
Oxford, mounted, with the support of the China Institute of America, the first public 
exhibition of Rock photographs at the China House Gallery in New York City. Aris wrote the 
catalogue of the exhibit, Lamas, Princes, and Brigands; Joseph Rock’s Photographs of the 
Tibetan Borderlands of China, which provided a glimpse of the exceptional photo-
documentation Rock made of the people and the nature of this volatile and contested area 
and, exposed both scholars and the public to Rock’s valuable contribution to our knowledge 
of this area.  
 
Although already well known to Tibetan scholars these publications increased interest and 
use of the Arboretum’s primary source material relating to Joseph Rock.  Rock’s images are 
particularly valuable for their specific plant identification in the native habitat, views of the 
landscape, and for the information they provide about cultures that have become less 
distinct in recent decades.  In some cases, due to lack of conservation or to excesses during 
the Cultural Revolution, temples, monasteries, and other sites no longer exist and 
photographs such as Rock’s may be the only source of information about them. 
 

   

 
 
 
 
 

View from the roof of the Dju Kung on November 29, 
1925. [China, Kan-su (Labrang)] Rock recorded that 
he "took several pictures of the building in which the 
great Buddha resides also a view over the 
northeastern end of the Lamasserie from the roof of 
the Buddha's residence." 

 
The Arboretum’s records about archival researc
researchers for permission to publish Arboretum
active use from 1990-1999 of the Joseph F. Ro
requests fell into two broad categories: 1. the n
for which the genus, species, or the title of the
collection.  The known item search is usually on
knowledge of through an existing publication; 2
a specific subject, which may or may not exist 

 

 Examples of photographic requests by spec
Pale red sand stone mountains, Yellow R
People of Chingshui, Kansu 
Portrait of Rock 
Rock in traditional Tibetan Dress on hor
Rock in traditional Tibetan Dress 
 

 

The lamasserie Ankur Gomba [China, Kan-su 
(Cho-ni)] photographed by Rock on May 28, 1925. 
h requests, as well as requests from 
 owned material, document some of the 

ck photographic collections.  Most of the user 
eed to locate a specific image or document 

 photograph is known to exist in the 
e that the researcher or publisher has 
. the need to locate images or documents on 

within the collection.    
ific image:  
iver 

seback 
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1934 Portrait of 
Joseph Francis 
Charles Rock 
(1884-1962) 

J. F. Rock in 
native Tibetan 
dress.  
Photograph gift 
of Mr. Rock in 
January 1927 

The Hwang Ho River at the mouth of Gochen 
Valley on May 13, 1925. "From here we 
descend…down into the narrow gorge of the 
Gochen Valley which debouches into the 
Yellow River…The Yellow River is here 10,200 
ft. above the level of the sea…After taking 
several pictures upstream and downstream, 
I entered the Gochen Gorge…"   
 

 
  
 
 
 
 
 
 
Examples of photographic requests by subject: 

China Travel 
Daily Life in China 
Early China Trade 
History of Botany in China 
Landforms of China 
Rugged Mountainous Terrain of China 
Tibetan People and their Land 
 

           
 

The Amnyi Machen Range as 
seen from the summit of Mt. 
Amnyi on July 17,1926. Rock 
recorded that he “made haste 
to reach the summit of Amnyi 
Drugga. Arrived at the top 
there lay before us in all its 
whiteness and purity the 
glory of Amnyi Machen. I 
hastened to take several 
photos ere clouds should 
obstruct our view."   

Skin rafts on the Hwang Ho 
River on July 13, 1926. Diary 
entry:"When we arrived at 
the river the loads had been 
ferried across....  Three of 
the flimsy skin rafts had been 
tied together and they 
intended to take five horses 
across, all our saddles and 
five of us....  One horse got 
loose and tried to swim back 
to the riverbank.  Instead of 
letting [it] get back they 
bombarded it with stones and 
kept it in the stream where it 
promptly drowned."   

Tibet. Ra-gya Lamasery 
on the Yellow River with 
lamas' quarters built into 
the cliff in the 
background. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
These requests came from the both the Harvard community and the community at large 
and were made by scientists, university professors, publishers, museum curators, 
arboretum curators, television producers, biographers, students, and government agencies.  
Rock material was subsequently published in journals, books, articles, brochures and 
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exhibits. Unfortunately, conservation issues impacted these photographic records.  The 
images had been exposed on nitrite based negative film and had suffered deterioration.  In 
1968, many negatives were destroyed because they were no longer viable. In 1997, an 
inventory of the collection revealed that of the original 623 negative accessions, there were 
502 remaining prints.  However, these prints, mounted on acidic boards and filed without 
buffer material, were now being exposed to greater handling than ever before. 

 
In September 1998, funding was sought for a Searchable Database of the Joseph F. Rock 
Collection from the Library Digital Initiative as a response to the LDI Round 1 call for 
proposals. The project plan was to digitally capture Rocks 502 images of Tibet and to create 
a searchable, relational database with a web publication interface application. The proposal 
was turned down but was then reshaped and re-submitted as Joseph F. Rock: Expedition to 
Northwestern China and Northeastern Tibet in February 1999 for LDI Round 2. After review 
of the preliminary proposal, the LDI Grant Review Committee recommended that the final 
proposal be broadened and include a component that would be "collaborative across 
collections, where digital materials can be integrated in ways that traditional dispersed 
collections cannot."   

 
The Harvard Council on East Asian Studies had prepared, in 1996, a document entitled “East 
Asian Studies at Harvard University: A Description of Programs and Resources” written by 
William C. Kirby and Deirdre Chetham.  The report cited how images held by the Arnold 
Arboretum “…were taken in the course of botanical observations but now yield unexpected 
insight into the social and cultural history of an age long gone.”  And of the holdings of 
Harvard-Yenching Institute, the report stated that “Perhaps the most unique subset of this 
collection is the photograph collection of minority peoples of China.”  

 

 
 
 
 
 
 
T
H

 

  Tibetan nomads of the Sokwo Arik tribe listening to a phonograph record of Caruso singing "La Donna è Mobile" 
at Rock's camp in the grasslands of the Sokwo Arik winter quarters four days west of Labrang. "Yesterday I 
played my victor to an audience of nomads of the Sokwo Arik tribe.  They listened and listened and still wanted 
more….  They sat around the victor listening to Caruso and Melba, Plançon, Titta Ruf[f]o and others, screaming 
with laughter at the most pathetic passages in Bohème or For[za] del destino.  They smoked their pipes, which 
they lit with smoldering dry yak dung, their only matches."  Rock, Diary entry May 9, 1926. 

 

he combination of cross-disciplinary interest and disjunct collections held at several of 
arvard museums, libraries, and archives supported the submission of a revised preliminary 
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proposal in April, 1999, entitled “Joseph F. Rock: Expedition to Northwestern China and 
Northeastern Tibet.” The resources to be digitized included material from the Arnold 
Arboretum consisting of a finding aid, 300 letters and their transcriptions, 600 black and 
white mounted photographs, and selections from an unpublished, typewritten manuscript; 
ten maps hand drawn by Rock held at the Map Collection; and the collection of 300 black 
and white 5x7 photographs held by Harvard-Yenching Institute. Also included were five 
handwritten letters from Joseph F. Rock to Outram Bangs held at the Archives of Museum of 
Comparative Zoology, and five bird specimens also held at the MCZ in the Ornathological 
collection. 

 
 Excerpt from J. F. Rock’s diary for June 20, 1926: 

"[C]louds hung over the mountains forming the 
Wago Valley....  Ere breaking camp I shot a huge 
eagle....  We left camp at 7:30 a.m. after I had 
taken two photos of the eagle, whose wings had a 
spread of ten feet."   

Excerpt from Sept. 27, 1925: "After leaving the 
dunes... we reach a grassy plain....  Here I spied a 
huge bird feeding on a cadavar.  A well-directed 
bullet made an end to its existence.  I took 3 
photos of the bird with spread out wings held by 
my Moslem soldiers.  The wings measured ten feet 
from tip to tip.  The outer part of the eye was a 
beautiful orange, the iris was a pale drab color and 
the pupil black."    

 
 
 
 
 
 
 
 

 

During the presentation of the (Round 2) preliminary proposal to the LDI Grant Review 
Committee it was suggested that a contemporary element be included in the project and 
that faculty expertise and support be solicited. Professor Leonard Van Der Kuijp, Professor 
James Watson, and Professor Mary Steedly were approached and responded favorably to 
this request.  A revision to the proposal resulted in the scope of the project to now include 

data from the current expeditions of the 
Harvard University Herbaria to China 
and Tibet. In 1997, under the auspices 
of the Biotic Surveys and Inventory 
Program of the National Science 
Foundation, the Arnold Arboretum began 
a three-year program that brought 
together Chinese and American 
botanists and mycologists to inventory 
the plant and fungal diversity of the 
Hengduan Mountains.  The National 
Science Foundation has continued to 
fund the Arboretum program through 
another 3 years beginning in 2003. It 
was also proposed that the Harvard 
University Herbaria database of 
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specimens, slides, and plant data be transferred into a database that would combine the 
Rock materials from the Arnold Arboretum, Harvard-Yenching Library, and the Museum of 
Comparative Zoology. 
   
It was anticipated that the various materials will be linked together to form a cohesive 
context through existing and newly created LDI infrastructures with an introductory web 
page to unite the various parts.  
 
PROJECT GOALS 
The goal was to link the various repositories and facilitate study by allowing students and 
scholars to move through time and within collections, accessing material that depicts the 
area's natural and ecological resources and documents the social and cultural history of 
China and Tibet. By cataloging, digitizing, and creating electronic access to these historic 
and current materials held at various Harvard repositories a greater community of students 
and scholars in fields of Asian history, sociology, religion, ethnography, art history, 
photography, and architecture would gain access to these primary and secondary records. 
Areas of interest the material support includes: China's political scene during the early 20th 
century; Asian religions- Buddhism, Daoism and tribal variations; ethnic tribes and their 
languages such as the Nakhi (Naxi) of Lijian County in the Northwestern corner of Yunnan. 
In addition, use would increase as the information was made available to scientists 
conducting research relating to hotspot biodiversity assessments, landscape change studies, 
natural resource research, effects of climatic change, impacts of human activity on the 
resource use, and sustainable development.  Access to the material may subsequently 
facilitate China's natural resource and biological conservation efforts by international Non 
Government Organizations like the World Wide Fund for Nature. 
  
PLANNING AND PROCESSING 
While it was thought that the Visual Information Access (VIA) database would be able to 
accommodate the images, it was unclear how the lengthy text documentation associated 
with the photographs would be accommodated in the INVIA (now OLIVIA) catalog system.  
It was also unclear how the digitization of Rock’s handwritten letters with corresponding 
transcription and passages from his unpublished manuscript could or would link to the 
appropriate images, map locations and finding aid, or even how the text material would 
interface with VIA and OASIS databases. Beginning in November 1999, members of the 
Arboretum LDI team met regularly with various staff of the Library Digital Initiative to 
explore and discuss these issues. 
Discussions focused on the following topics: 

Creating a map of the proposed technical architecture of the project, 
Exploring the use of LDI Page Delivery Service for text based material, 
Defining a web-based interface, 
Convening a map group to determine geographic access, 
Reviewing the elements of the Harvard University Herbaria database. 

The preliminary conclusions reached during these discussions:  
Project would use current infrastructure when possible, 
VIA for pictorial items, 
OASIS for the finding aid, 
A page turning application (Page Delivery Service) for articles, letters, etc, 
A searchable database for the specimen material in the Herbarium database. 

The map group addressed the following issues   
  Reformatting of Rock's oversize irregularly shaped hand-drawn map, 
  Place names (cross-ref & use of authority names), 
  Location coordinates (long/lat), 
  Altitude references, 
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  Map-based web interface using Rock's hand-drawn map, 
  Creation of a Gazetteer. 

Participants in these meetings included: Dave Boufford, Sheila Connor, Carol David, Wendy 
Gogel, Bill Hayes, Andrew Hubble, MacKenzie Smith, Don Pfister, Bess Wellborn, and Robin 
Wendler. 
 
During this initial period the finding aid to the Joseph Rock Papers was revised and updated and 
the inventory of the collections was refined. The content of the Rock correspondence was 
indexed by 1) geography; 2) plants and bird references; 3) people (tribal and formal names); 4) 
items of interest: transportation, expenses, food, clothing, wartime anecdotes; 5) 
organizations/corporate bodies. Work began on identifying the Harvard-Yenching photographs, 
and living plants were located on the Arboretum grounds and a plan for photographing them 
during their period of bloom was developed.  Permission to publish the Bangs correspondence 
from the MCZ Library was obtained and permission to publish the material from the Bulletin of 
the Museum of Comparative Zoology was requested. With the assistance of Steve Chapman a 
sample set of representative images was selected to determine specifications for digitizing 
negatives, prints, text, maps imaging options. 
 
The Arboretum LDI team continued to meet on a weekly basis to coordinate collection 
preparation. By November 2000, OLVIA software had been installed and training had begun. 
Identifying and establishing the provenance for Harvard-Yenching collection was ongoing. The 
index to the Rock correspondence was completed and Rock’s plants on the Arboretum grounds 
were located and photographed. Various permissions to publish were obtained. A sample of 72 
items composed of representative material as well as potential challenges was sent to Bill 
Comstock at the Harvard College Library Digital Imaging Group. 
 
The following year was exceptionally productive. Image cataloger Judy Greene had been 
hired and had finished preliminary cataloging for the historic images.  Several meetings with 
Ray Lum to discuss cataloging guidelines, collection provenance, and copyright issues for 
the Harvard-Yenching images yielded an additional 142 Rock photographs for the project.    
MOA2 structural metadata files and the Name Authority path for the Arboretum was created 
and the Arboretum was registered with DRS.  Carol David prepared the text material and 
attended the first meeting on the “page turner” application. Bill Comstock, David 
Remington, Wendy Gogel, and Steve Chapman met with the Arboretum team to review 
photographs, handwritten and transcribed letters, unpublished manuscript, and journal 
articles. The process of selecting appropriate images from the three current expeditions was 
begun and meetings were held with Dave Boufford, Susan Kelley, and Rick Ree to review 
slides and to develop cataloging strategies. A database meeting which included Dave 
Boufford and Bill Hays from HUH, Wendy, Robin and MacKenzie was held to clarify the 
relationship and timing of the HUH database with the LDI project. Gray Tuttle, an Asian 
scholar hired to work on Rock’s maps and place names produced a final version of the 
Gazetteer and gave a presentation on it at the Office for Information Systems. At the end of 
2001, Lihong (Wendy) Duan was hired -- with matching funding from Conservation 
International -- for a two-year term position as a curatorial assistant to work on the Rock 
collections at the Herbaria in Cambridge.  Also at the end of year Suzanne Kriegsman, 
Digital Library Projects Manager, joined the project to facilitate the design and 
implementation of a Web site, explore the possibilities for the delivery of the gazetteer and 
map combination, and to identify indexes required for Full Text Search used with the Page 
Delivery Service and searching on the web site. 
 
By August of 2002 almost all of the digitization and cataloging processes were completed,   
Rock’s 197 type specimens had been digitized, the finding aid had been revised, marked up 
and submitted to OASIS, and nearly 12,000 specimens from the Hengduan Mountain region 
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of Gansu, Qinghai, Sichuan, Xizang (Tibet) and Yunnan had been entered into the 
herbarium database. Lisa Pearson replaced Judy Greene and finished up the work remaining 
on Richard Ree’s image collection.   All of the images had moved into VIA and, with the 
exception of the Harvard-Yenching collection, copyright statements had been created for 
each of the image collections.  
 
COLLABORATION ACROSS AND WITHIN COLLECTIONS AND RESOURCES 
Dr. Raymond Lum, Harvard-Yenching Librarian for the Western Languages Collection, 
graciously transferred the Rock material held by Yenching Institute to the Arnold Arboretum 
for the duration of the project. Alison Pirie, then Secretary to Dr. Paynter, Museum of 
Comparative Zoology, Ornithology Department was of great assistance in locating and 
helping us document Rock’s ornithological collections at the MCZ. Robert Young, Special 
Collections Librarian at the Ernst Mayr Library, the Museum of Comparative Zoology, located 
the pertinent historical correspondence we sought among the principal researchers in the 
project.  David Boufford, Arnold Arboretum staff member at the Harvard University Herbaria 
and Principal Investigator for the National Science Foundation Biotic Survey of the area, was 
the primary contact regarding the contemporary field investigations. Other research staff 
working on the NSF project who contributed to the project included Richard Ree, now 
assistant curator in the botany department of the Field Museum of Natural History, and 
Susan Kelley, Associate curator and manager of the Arnold Arboretum's digital mapping 
system.  Judy Warnement, Librarian, and Lisa DeCesere, Head of Public Services and 
Archivist, both of the Botany Libraries contributed information, support and material to the 
project. Much assistance was contributed from the Arboretum staff in Jamaica Plain: Karen 
Madsen, Editor of Arnoldia applied her editorial expertise to the text on the web page; 
Sheryl Barnes, Arboretum Webmaster created the web pages; after providing primary 
reference material, Susan Kelley put on her “other hat” and helped with the mapping 
aspects of the project; and Kyle Port, Curatorial Associate, Living Collections Department, 
corrected nomenclature, and identified, tracked down, and photographed plants in the living 
collections. The staff of Digital Imaging & Photography Studio, Bill Comstock, David 
Remington, and Mingato Zhao was responsible for transforming the images – black & white 
prints and 33mm slides  – as well as actual herbarium specimens and text based material 
into exquisite digital representations. Stephen Chapman, Preservation Librarian for Digital 
Initiatives, instructed us on preservation concerns and explained digitization options for our 
material and was instrumental in creating the specifications for the project.   
 
IMPLEMENTATION 
With most of the individual item processing nearing completion the project moved into the 
final stage: linking the diverse collections.   The original plan was to have a dynamically 
generated web site, but because the infrastructure to support the technology did not yet 
exist within the LDI structure this idea was revised. With Sue Kriegsman’s assistance it was 
determined that the site would be an HTML based site with links to content discovered in 
VIA, OASIS, HUH-Collection Management System and HOLLIS.   Regular meetings were 
held to: 1) define the audience, goals, and objectives for the site; 2) discuss specifications 
for the site including documentation for functionality and design; 3) evaluate options for 
current delivery of the Rock map and a possibly a contemporary map. Sheryl Barnes, the 
Arboretum’s Webmaster, began working on the project. Her participation enabled us to 
create and maintain a site that would work well with the Arboretum’s web page by using a 
design that followed the same template and pattern.  During this period the web site moved 
beyond a conceptual basis into a designed layout.  
 
The web site created for The South Central China and Tibet: Hotspot of Diversity site 
consists of thirteen pages hosted on the library page of Arboretum’s web site. The topics 
and arrangement of the pages were selected and designed to provide both an overview of 
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the topic and instructions as to how to navigate the various delivery systems.  It was 
created to draw together all elements of the project and also to catch the items that might 
not cleanly fall into one of the existing catalogs.  The colors, format, and template for the 
site follow the pattern of the main Arboretum site and should allow for easy maintenance 
over time.  The web site is linked from the Arboretum Library main page and is divided into 
7 sections:  

Expeditions 
Researchers 
Publications 
Participating Institutions 
Map and gazetteer 
Search Expeditions Collections 
Share Your Feedback 

 
The Expeditions page introduces and describes the Arboretum’s historic and current activity 
in the region and summarizes the various collecting and plants hunting trips from 1924 until 
the present.  This page serves as the project Home page. 
http://www.arboretum.harvard.edu/library/tibet/expeditions.htm 

 
The Researchers page highlights the Individual researchers David Boufford, Susan Kelley, 
Richard Ree, Joseph Rock.  A complete list of all the Chinese and American Expedition 
Members who participated in the recent trips is also included. 
http://www.arboretum.harvard.edu/library/tibet/researchers.html 
 
Forty-three publications resulting from both the historic and contemporary expeditions are 
sited on the Publications page.  For the nine articles published between 1923 and 1933, full 
text, online access is provided through the PDS.  
http://www.arboretum.harvard.edu/library/tibet/publications.html 
 
Ten institutions, including the Library Digital Initiative, are described on the Participating 
Institutions Page: Arnold Arboretum, Chengdu Institute of Biology, Chinese Academy of 
Sciences, Farlow Reference Library and Herbarium, Harvard University Herbaria, Harvard 
University Library, Harvard-Yenching Library, Institute of Botany, Beijing, Chinese Academy 
of Sciences, Laboratory of Systematic Mycology and Lichenology, Beijing, Chinese Academy 
of Sciences, and the Museum of Comparative Zoology.  
http://arboretum.harvard.edu/library/tibet/expeditions.html 
 

  
 

 

  
Lamasery buildings at Ta er si.  
David Boufford,  July, 1995                              
http://nrs.harvard.edu/urn-3:ARB.JPLIB:49194 

C
J
h

hina, Kan-su (Kumbum) main shrine. 
oseph Rock, Sept. 9, 1925 
ttp://nrs.harvard.edu/urn-3:ARB.JPLIB:17616 
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The Map and Gazetteer page displays a contemporary map that identifies the location of the 
historic and contemporary expedition locations, Joseph Rock’s hand drawn map, and the 
geographical dictionary to Rock’s map that was created Grey Tuttle as part of the project. 
Rock’s pen-and-ink map was made on ten sheets that when joined form a single, irregularly 
shaped map, approximately six by eight feet in size.  It was decided that at this time, for 
this project, it was not appropriate to try and put together the 10 pieces digitally to create 
one very large map.  But each piece was reformatted at a very high resolution and is poised 
to have additional work done in the future.  Each of the ten sections of the map can be 
viewed in either a large (2MB) or small (85KB) format.  The gazetteer is available in a 
searchable FileMaker database and can be browsed or searched by Rock’s place name, as 
well as its equivalent (when appropriate) in Wage-Giles, Pinyin, Modern Chinese, Tibetan 
Translation, and Modern/Alternative Tibetan.  Rock used a combination of English; Chinese 
characters, Wade-Giles transliterations and Tibetan script to identify place names and 
topographical features.  Gray Tuttle also included latitude and longitude locations and the 
grid number of each of the map sections. The names are identified by type, such as village, 
mountain, or monastery and the name of the Province, both historic and modern, in which 
they are located are also included.  Hopefully, at some point, this map will be geo-coded 
and added into the HGL along with the decimal degree coordinates and information from the 
gazetteer. 
http://www.arboretum.harvard.edu/library/tibet/map.html 
 
The Search Expeditions Collections is the passage to the bulk of the reformatted materials 
and includes links to VIA for the images, HOLLIS for related books, journals and printed 
material, and OASIS for the finding aid of Joseph Rock papers.  There is also a link to the 
Metalib Cross Catalog Search which allows a user to search all three catalogs at one time.  
Data and images about the plants and birds that Rock collected, not contained in the 
library’s centralized catalogs, are also accessed from this page. The Herbaria database 
contains records for over 2000 specimens collected by Rock.  Only 197 of those specimens 
were imaged for this project so a concise list of the specimens with images is available.  
From the imaged specimens list the Harvard Geospatial Library (HGL) provides a resource to 
map locations where herbarium specimens were collected. Latitude and longitude 
coordinates are embedded in the HTML page source and create a behind the scenes 
automated search in the HGL.  The result of clicking on a “map” button launches the search 
in HGL and presents the user with a world map and an indication where the specimen was 
originally collected.   
 

    
 Aster labrangensis Handel-Mazzetti Specimen location mapped in HGL  
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Rock’s ornithological specimens are held by the Museum of Comparative Zoology and a link 
to the Department of Ornithology database can be accessed from the Search Expeditions 
Collections page. This was an unanticipated addition to the project as the MCZ site was just 
beginning construction of the database when this LDI project began.  Access to the 
database provides information about the 1,541 birds that Rock collected during the 1924-
1927 expedition.  Visitors are also able to link from the project Search Expeditions page to 
the Hengduan Mountains web site, which documents the Arboretum’s contemporary 
expeditions.  For those who might wish to see living examples of the flora of the region and 
some of the specific plants that Rock collected there are descriptions and images of six 
specimens, and a map to their locations on the grounds of the Arnold Arboretum. The last 
section of this page provides search tips to each of the databases.  A search for “Joseph 
Rock” will return materials from each of the catalogs.  Some materials collected by Rock can 
be searched in the Harvard University Herbaria Index of Botanical Specimens database or 
the Department of Ornithology database so links are also provide from this page to those 
collections. 
 
The Search Expeditions Collections page also offers a link to a search interface for the 
printed text pages that have associated OCR files.  The HTML for the text search page 
contains numbers of specific indexes that were created for the OCR files and are stored in 
DRS.  A search is conducted on the OCR files related to the indexes by the Full-text Search 
Services.  The results of the search are served up in the Page Delivery Service as the page 
images corresponding to the OCR files.  The OCR files themselves are never seen by the 
public. 
 
The last page of the project web site, Share Your Feedback, was created using the 
iCommons survey tool. In addition to enabling visitors to contribute their comments, their 
answers to the series of questions that ask their background, how they discovered the site, 
if they found what they were looking for, and the areas that they found most interesting will 
help further development of the project web site's access and usage. 

 
Together, these web pages showcase the technological infrastructure that the Library Digital 
Initiative has created, and provide an engaging and educational context for people who wish  
to explore the many collections held at Harvard that relate to this region of the world.    
 

     
 

 

 

July 31, 1926 Diary entry: "I spied on the other side of the [Yobzhung] stream a huge... tea caravan 
from Sung-p'an, Sze-chuan on their way to Labrang.  They... numbered about 80 men and 800 yaks....  
I took several photos of the tea caravan and then we made our way down the Song Chu."   
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SPECIMENS 
Scientific specimens played a large roll in the project.   

• On site photography was used to capture 6 images (3 views each) of 2 bird 
specimens from the Department of Ornithology at the Museum of Comparative 
Zoology. An archival master TIFF file and a JPEG delivery file were created for each 
view. 

• 201 herbarium specimens from Harvard University Herbaria were digitized. One 
master archival TIFF and 3 different sized delivery version were created for each 
specimen (1 thumbnail, 1 screen size image and 1 large reference image for study).  

 
The specimens are available on the project web site: 
http://www.arboretum.harvard.edu/library/tibet/birds.html (birds) 
http://www.arboretum.harvard.edu/library/tibet/herbarium.html (herbarium specimens) 
 
TEXT 
1292 pages of text were digitized for this project: 

• 401 typescript pages 
• 290 printed pages from published magazines 
• 600 handwritten pages including correspondence and a portion of an unpublished 

manuscript 
Page images were created for all text files for delivery in the Page Delivery Service (PDS):  

• Color TIFFs were created as preservation master files and JPEGs as delivery files for 
all handwritten pages  

• Bitonal TIFFs were created as preservation master files for each typescript and 
printed page. PDS creates GIF files for delivery from the TIFFs on-the-fly.   

• Full-text files were created from the bitonal TIFFS — for each typescript and printed 
page — through Optical Character Recognition (OCR) software, to create searchable 
text for use with the Full-text Search Service (FTS). The full text is searchable 
through PDS and through the project web site. 

 
METADATA 
Bibliographic Records 
One collection level HOLLIS record was created (HOLLIS #000603226)  
for the Papers of the Joseph Francis Charles Rock with a link to the finding aid in OASIS. 
 
Image Cataloging 
The project cataloger created records in OLIVIA for each individual photographic image. 
Records and image links were exported and are accessible in VIA.   

Rock photographs from the Arnold Arboretum    653 
Rock photographs from Harvard-Yenching Library    281 
HUH slides & digital images             1,925 
 

Finding Aid 
The Arnold Arboretum Library Assistant was trained in the creation of SGML and created an 
Encoded Archival Description (EAD) finding aid for the Papers of Joseph Francis Charles 
Rock that is fully searchable in OASIS.  It contains links to the typed and handwritten pages 
available in PDS.  The typed pages that have OCR files are also available in searchable form 
from the project web site 

http://arboretum.harvard.edu/library/tibet/papers.html (searchable OCR text) 
http://oasis.harvard.edu/html/ajp00007frames.html  (finding aid) 
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Structural Metadata for Page Images 
The project cataloger and Arnold Arboretum staff used the HCL-DIG data collection tool to 
capture curatorial and structural information about the text files that is used by PDS to 
enable page-turning navigation. Required information includes display labels, pagination and 
sequence information and information about the hierarchical structure of the object (for 
display of table of contents). All text files for this project were treated as simple (non-
hierarchical) objects. 
 
353 structural metadata files were created for the relationships of these single and multi-
paged objects and deposited to the DRS by HCL DIG.  
 
STORAGE 
There are multiple digital files stored in the Digital Repository Service (DRS) for most of the 
objects digitized for this project. Digital files may include several versions of a single image 
(eg. an archival master, a production master and a delivery file), structural metadata, and 
full-text.  
 
All totaled, 9348 items occupying almost 60 gigabytes of storage space were deposited into 
DRS by HCL DIG 

9348 objects in DRS including images, OCR files, and structural metadata 
59.21 gigabytes of space 

 
BUDGET 
In the original budget submission on August 9, 1999 for the then named project Western 
China and Tibet: Hotspot of Diversity the proposed budge for the Multi-Year Project Total 
was be $149,680.85. On October 14, 1999 the LDI Grant Review Committee, recognizing 
the development nature of the project and that there were many unanticipated costs, 
awarded a cap to the project of $180,000.  
 
Total LDI expenses for the project as of July 1, 2003: $134,978.17 

$23,590.50 Reformatting 
$111,388.00 Creation of the gazetteer, specimen and image cataloging,  

project management assistance 
 
The success of this project is the result of all work done by the exceptional people who 
participated in its creation. Although we were privileged to have the help of many talented 
individuals, special mention must be made of several of them: Bob Cook, director of the 
Arnold Arboretum, and long a champion of the arboretum’s Asian collections not only 
supported our efforts, but assumed we would do a great job. Donald H. Pfister, Asa Gray 
Professor of Systematic Botany and Director of the Harvard University Herbaria, challanged 
us to “make it interesting.”  We hope we met his expectations. Without Wendy Gogel, 
Digital Library Projects Liaison, the project would never have happened. Her patience, 
coaching, encouragement, and very, very, very simple explanations allowed us the 
confidence to apply and then to proceed.  Library staff member Carol David created and 
marked up the finding aid to the Joseph Rock Papers, which provided the core and route 
through all parts of the project.  Carol not only organized all the text material, she kept us 
on track and on time, and made sure that every object involved was not only counted but 
accounted for.  Judy Green joined us as the image cataloger for the project.  Her talent as a 
cataloger and her knowledge of the subject area made her an invaluable participant.  Her 
attention to detail continues to be the standard by which we measure our participation in 
OLIVIA. Sheryl Barnes, the Arboretum’s webmaster, magically made it go “live and in 
color.”  Her technical expertise solved what seemed to be impossible problems. Sue 
Kriegsman, our Digital Library Projects Manager, of whom we asked to  “help us in finding 
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the balance between what we need to know, and what we do not need to know, and then 
translating the technological information that we do need to know into something we can 
understand” did all that and more. Sue kept us moving forward, ran down answers to 
unanswerable questions, and made it all come together. 
 
USE BY RESEARCHERS 
The following examples represent a selection of researchers who have been able to benefit 
from the project to date:  
Ms. Inga Lee, president of Lithang Migyur Organization, Vancouver, Canada spent a week 
on site reading Rock’s unpublished manuscript. Her organization’s goals are to promote the 
spiritual teachings Buddhism through an exchange of Tibetan culture and art with North 
American culture; and to raise fund for Kham Tibetan’s medical and educational aids. In Ms. 
Lee’s initial request to access the archives she described her interest in the collection: 

“Migyur Rinpoche [patron of the Lithang Migyur Organization] was recognized, in accordance 
with Tibetan tradition, as the reincarnation of his predecessor former Muli King. We plan to 
publish His Eminence' biography and we need data to make it more rich. The former 18th Muli 
King was Dr. Rock's good friend. If Dr.Rock were still alive, he would like to meet with Muli 
King's reincarnation, His Eminence the 13th Migyur Rinpoche.” 

 
Paul Benjamin Harris, a documentary filmmaker based in Cologne, received a grant from the 
Australian Government to produce a film about Joseph Rock. In addition to making use of 
Rock’s archives held at various Harvard repositories, Mr. Harris photographed many of 
Rock’s images and filmed and interviewed Arboretum staff.  His film, “A King in China,” was 
released in 2003 and is currently under consideration by several media outlets including 
WGBH in Boston. 

 
Dr. Robert Moseley, Director of Conservation Science, The Nature Conservancy, China 
Country Program, was able to identify the locations of 43 Rock photographs and go to those 
points to re-shoot the images. Prior to the project he only had access to a small selection of 
Rock’s images that had been previously published. According to Dr. Moseley: 

“These repeat photos are providing great insight into 80 years of landscape change and 
helping inform our conservation programs. The observed changes in the landscape over the 
last 80-90 years are proving quite useful for our work. There are a number of themes 
emerging that have direct application to how we implement biodiversity conservation 
programs.”   

 

Yellow River, Joseph Rock, 1925    Yellow River, Robert Moseley, 2002 
 
Dr. Ruohong Li, Harvard-Yenching Institute, whose field is the history of China-Tibet 
relations, particularly ethnic interaction in west China, visited the archives last summer to 
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consult Joseph Rock’s unpublished diaries from his 1924-27 Arboretum expedition  Her 
research was impacted by the project website:  

“Inspired by your website last year, I proposed a research project on the topic of ethnic 
conflict in west China in the 1920s by focusing on Joseph Rock's archives and putting his 
observations of that region into a broader social/cultural/political context of China in the 
1920s. My proposal greatly interested the Toyota Foundation in Tokyo, Japan, and was 
generously funded by the foundation.” Ruohong Li. 

 
While we hope the project will be of continued benefit to students and scholars, we can 
already attest to its impact on the Arnold Arboretum Horticultural Library. We have had the 
opportunity to learn about and use the exciting new library technologies that have been 
created at Harvard.  We currently have 30 finding aids on OASIS, and have just finished 
cataloging 1,061 images that depict the evolution of the Arnold Arboretum’s landscape in 
OLIVIA. We would not have had the opportunity to contribute to these catalogs without the 
knowledge we gained through our participation in the Library Digital Initiative. We look 
forward to the completion of our second LDI project, The Nature of Eastern Asia: Botanical 
and Cultural Images from the Arnold Arboretum Archives, which we have just begun. 
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LIST OF ATTACHMENTS 
Attachment 1: News Release  
Attachment 2: Invitation to celebratory project completion tea party 
Attachment 3: The journal Science published information on the project June 6, 2003 
Attachment 4: Reformatting specifications  
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Negatives 
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Sample text OCR 

 
 
 
 

 
 

Dave Boufford and Sheila Connor celebrating the completion 
of the South Central China and Tibet: Hotspot of Diversity 
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NEWS RELEASE 
 
The Arnold Arboretum Horticultural Library has launched a new web site/resource entitled 
"Western China and Tibet: Hotspot of Diversity." The new site, at 
http://www.arboretum.harvard.edu/library/tibet/expeditions.html, was developed and 
launched as part of Harvard’s internal challenge grant program of the Library Digital 
Initiative.  
 
The site, part of the Arboretum’s web page, unites materials collected during four 
Arboretum expeditions to South Central China and Tibet between 1924 and 2000. Original 
source materials from the expeditions are housed throughout the University-primarily in the 
Museum of Comparative Zoology, the Harvard University Herbaria, the Harvard-Yenching 
Library, the Harvard Map Collection, and the Arnold Arboretum Horticultural Library in 
Jamaica Plain.   The web site also links to several other Harvard University databases, 
providing access to other related Harvard collections.  Much of the material was previously 
uncataloged. Now all of the materials are cataloged, stored, and delivered to users through 
a digital format. 
 
The project links the various repositories and facilitates study by allowing students and 
scholars to move through time and within collections, accessing material that depicts the 
area's natural and ecological resources and documents the social and cultural history of 
China and Tibet. 
 
 
 

 

http://www.arboretum.harvard.edu/library/tibet/expeditions.html
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