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Abstract

The institutions that made American science famous figure less
and less in the leadership and management of American science.
Causes for this decline, especially evident in ocean and atmo-
spheric sciences, include large programs that cut across institu-
tions, the volume of federal funds, the scale of scientific instruments
and facilities, easier travel and telecommunications, and time hori-
zons of entrepreneurial science. The pattern emerging results not
from a deliberate policy of bypassing major institutions and their
management, but from radical changes in the structure of scientific
activity. Science is matching industry in a trend toward flatter
management and functional, rather than geographic, organization.
Some risks and needs arise with the new balance—or imbalance—
of power.

1.Introduction

American science assumed world leadership inthe
1920s and 1930s with the arrival of top scientists in all
fields from Europe, their mingling with the first large
cohort of students trained in the system of American
universities that had burgeoned in the nineteenth cen-
tury, and the emergence of a flexible set of research-
oriented institutions. These institutions included Johns
Hopkins University (1876}, Cold Spring Harbor Labora-
tory (1890), California Institute of Technology (1891),
University of Chicago (1892), Rockefeller Institute
(later University, 1904), Institute for Advanced Study
in Princeton (1930), and Woods Hole Oceanographic
Institution (1930). Over the next decades, these new
institutions, along with expanding centers for graduate
education and research such as Harvard, Columbia,
Berkeley, lllinois, and the Massachusetts Institute of
Technology, would become identified with particular
scientific fields, practically inventing them. The fields
includedinfectious diseases, genetics, advanced com-
putation, information theory, physical oceanography,
solid state physics, and high energy physics.

Scientific questions are continually redefined by
new ideas and the techniques to address them. For a
period the scale and structure of individual U.S. insti-
tutions matched the questions. Over the last few
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decades, the scale and complexity of the questions
have increased. In consequence, research programs
have required a new management structure for many
aspects of American science. The patternis especially
evident in earth and environmental sciences, where
global issues lead the agenda.

2. Trends in organization of ocean
sciences

The classical picture of ocean science at midcentury
was an individual investigator with a small technical
team and robust, simple instrumentation. Investiga-
tors necessarily worked in oceanographic institutes or
marine laboratories that provided direct access to
ships, which were the only means to obtain data.
Obtaining data required lengthy periods at sea. Re-
search vessels were controlled by the individual insti-
tutions. Much of the funding of the institutions was by
block grants, often from the Office of Naval Research
(ONR). Direction of research was determined by the
heads of the institutions in discussions with their staff
and the funding agencies. Decisions about patronage
were made privately by a small number of individuals.

Over the last two to three decades the scale and
nature of the scientific questions in ocean science
have changed considerably. Often given as a textbook
example of a “scientific revolution,” development of
the theory of plate tectonics provided substantive
impetus. The integration of diverse studies of seafloor
spreading led to striking new ideas and, by about
1960, to a large program in drilling of the deep seafloor
to test and elaborate the ideas. Initially the program
was managed for the community by the Scripps Insti-
tution of Oceanography. By the mid-1970s, political
and other considerations elicited a broader U.S. orga-
nizational base, and Joint Oceanographic Institutions
(JOI) Incorporated was formed with a board of leaders
of the major U.S. oceanographic institutions and uni-
versity departments involved in the Deep Sea Dirilling
Program. The prime funder, the National Science
Foundation (NSF), contracted with JOI, and JOI
spawned an infrastructure of panels that guided the
program. The international aspects of the drilling pro-
gram were promoted through JOI, and so through the
management of the major U.S. institutions.
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