
Computerizing natural history collections

Mary E. Sunderland*

University of California, Office for History of Science and Technology, 543 Stephens Hall #2350, Berkeley, CA 94720-2350, USA

Computers are ubiquitous in the life sciences and are
associated with many of the practical and conceptual
changes that characterize biology’s twentieth-century
transformation. Yet comparatively little has been writ-
ten about how scientists use computers. Despite this
relative lack of scholarly attention, the claim that com-
puters revolutionized the life sciences by making the
impossible possible is widespread, and relatively unchal-
lenged. How did the introduction of computers into
research programs shape scientific practice? The Muse-
um of Vertebrate Zoology (MVZ) at the University of
California, Berkeley provides a tractable way into this
under-examined question because it is possible to fol-
low the computerization of data in the context of long-
term research programs.

Building a database for scientific collections
Today it is difficult to untangle the life sciences from the
information sciences. Bioinformatics is burgeoning and
interconnected databases are increasingly central to the
work of biologists. These developments are often attributed
to advances in molecular biology but the establishment of
electronic databases for scientific collections also anchored
the life sciences to computers in important ways.1 Natural
history museums captured the interest of computer pro-
grammers and applied mathematicians. Museums held
elaborate, well-characterized data that seemed ready to
plug into computerized databases.2 For the most part, the
interest was mutual. Natural history museums were strug-
gling with an image problem – their research was increas-
ingly judged to be old-fashioned. The wave of new
technologies that emerged in the life sciences during the
mid-twentieth century contributed to the perception that

natural history was not much more than stamp collecting. 3

Those working in natural history institutions were under
pressure to modernize their methods.4 Numerical taxono-
mists were convinced that computers would revolutionize
taxonomy in the same way that microscopy had trans-
formed biology in the nineteenth century. While numerical
taxonomy promised to make systematics more rigorous, in
part by employing the analytical powers of emerging com-
puter technologies, collections managers and curators
were more intrigued by the possibilities of computerized
data banking.5 Computers promised to update natural
history, first and foremost, by improving curatorial proce-
dures; research was only a secondary and passing concern.6

Writing in the journal Taxon in 1974, Stanwyn Shetler
labeled these promises as myths and warned that the
computer ‘has a greater ability to enslave than to liberate.’7

How did the introduction of computer databases into nat-
ural history collections shape research? Tracing activities
in Berkeley’s Museum of Vertebrate Zoology (MVZ) offers
some interesting and perhaps unexpected answers.

Looking at the MVZ’s research and curatorial practices
draws attention to the historical contingencies and insti-
tutional arrangements that made computerization possi-
ble. The MVZ story also reveals the richness of natural
history databases in the early twentieth century. In fact,
the early electronic data processing tools were not
equipped to accurately represent the interrelated multi-
media content of natural history collections. For example,
although natural history museums had long been accumu-
lating photographs, drawings, field notes, and correspon-
dence that were associated with specimens, the early
databases did not provide a means to store these objects
nor offer a way of representing connections between them.
As a result, some specimen data was computerized while
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other data remained embedded in photographs, field notes,
and correspondence.

In the 1970s it wasn’t necessarily practical to build
computerized databases. Not only was the technology
unable to capture the full scope of collections data, it also
relied on mainframe computing. These complicated
machines were very expensive to operate and usually
required the establishment of distinct departments or
centers with separate budgets and staff. As a result, there
were significant barriers to their use, but many institu-
tions pushed forward with electronic data processing
initiatives. Even though the user community wasn’t yet
ready to fully embrace the computerized database as a
research tool, the technology enabled subtle changes in the
way work was done. Over time, these subtle differences
cumulated to effect substantial change. It makes sense,
therefore, to consider the effects of digital databases on
different time scales and in different local contexts. Focus-
ing on the efforts to digitize the MVZ’s mammalogy collec-
tion during the late 1970s and early 1980s provides a
window on the short-term effects of introducing electronic
databases into natural history museums.

Demarcating short-term from long-term change is re-
vealing when asking questions about how computers
shaped research because it helps to unpack claims about
whether or not computers were revolutionary.8 Focusing
on different time scales shows that although computerized
databases initially had very little impact on day-to-day
activities, at least for decades after they were built, their
small influence effected substantive changes that ulti-
mately ended up changing the character of the work. In
the long-term, it is evident that computerization, more
generally construed, fundamentally changed research.
This large-scale change, however, was dependent on the
coalescence of many different computerization efforts, in-
cluding the digitization of scholarly journals, the emer-
gence of the internet, the prominence of personal
computing, as well as the computerization of databases.
Looking at the MVZ’s story reveals the short- and long-
term costs and benefits of early electronic data processing.
Although these early computer databases did not obviously
impact research, the act of computerizing data contributed
to a shift in how different kinds of data were valued.
Because it was not possible to computerize photographs,
images, and field notes, these types of data were no longer
gathered or archived with the same kind of rigor. Although
it is true that some investigators continued to take photo-
graphs and keep meticulous field notes, they were not
obviously a part of the MVZ’s database. Objects, such as
photographs, and their affiliated data were located on the
periphery and therefore became less visible to researchers,
especially to those who might not physically visit the
museum.

Now that the technology is available, the MVZ, along
with other institutions, is making an effort to digitize its
field notes and photographs while also imagining new ways
to analyze photographs to extract ecological information.
These recent developments are exciting, but they also draw

attention to the potential long-term effects of excluding
photographs from the earlier database. Finally, focusing on
the effects of computer databases in the short term draws
attention to the symbolic power of the MVZ’s early com-
puterization efforts. Computerization communicated the
MVZ’s commitment to engage in cutting-edge research and
demonstrated its willingness to embrace new technologies
– characteristics that attracted new researchers from
across disciplinary and national borders.

In 1977 the MVZ submitted a proposal to the National
Science Foundation (NSF) to initiate the ‘computerization’
of their collections. Transferring from a ‘hand-written’ to a
‘computer organized’ approach was motivated by the desire
to improve curatorial practices and ultimately expand the
ways in which the data could be used and disseminated.
The director of the NSF’s Biological Research Resources
Program actively solicited the MVZ proposal because the
institution had earned a reputation as being an effective
early adopter of a variety of technological approaches to
working with collections, such as electrophoresis. 9 The
MVZ seemed like a good place for the NSF to grow its
computerization efforts.10

Founded in 1908, the MVZ was designed as a research
institution. Joseph Grinnell, the MVZ’s founding director
envisioned a place that could facilitate long-term studies of
evolution. In fact, Grinnell predicted that the MVZ’s collec-
tions would not realize their true value until 100 years had
past. With the future in mind, Grinnell put in place a
variety of standardized procedures to ensure that the
MVZ’s growing collections were scientifically valuable
and well archived.11 The result was a large database
connecting objects and information deemed relevant to
evolutionary questions (Figure 1).

According to Grinnell, the scientific value of each speci-
men depended on the information associated with it. Grin-
nell designed the MVZ’s infrastructure to keep track of
each specimen’s detailed locality information in addition to
any available ecological and behavioral information. Grin-
nell cared deeply about localities because he was interested
in biogeography, speciation and subspeciation; he wanted
to better understand the relationship between species
formation and the kinds of geographical and ecological
boundaries, such as lakes and mountains, which existed
in the natural environment. This mattered to Grinnell
because he was developing a theory of speciation. Although
he never had a chance to write his big book on the topic, the
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