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Scientists at the Scripps Institution of Oceanography take measurements in the Pacific Ocean in the 1950s.

How Navy money changed
the course of sea science

Ahistory of US oceanography reveals the ways in which

military funding influenced discovery. By Ann Finkbeiner

hese two statements are uncontrover-
sial: the path of science is more or less
determined by the educated curiosity
of scientists; the funding of science is
sometimes based on condition of use-
fulness. So, does usefulness affect science’s
path? Sometimesit does, especially whenthe
funder has skin in the game. Pharmaceutical
and chemical companies supported science
to exonerate potentially dangerous products;
the tobacco industry funded researchers to
obscure the damage done by smoking.
Historian of science Naomi Oreskes has
studied how the fossil-fuel industry adopted
tobacco’s malign tactics. Now, in Scienceon a

Mission, she focuses on the complexities of
research driven by the military, as part of his-
torians’ concernwith how the US government’s
enormous investments after the Second World
War might have changed science. She offers

Science on a Mission:
How Military Funding

SCIENCE

Shaped What We Do and
ON A MISSION Don’t Know about the
Ocean

Naomi Oreskes
Univ. Chicago Press
(2020)

© 2021 Springer Nature Limited. All rights reserved.

case histories from oceanography, although
many of her insights extend to multiple fields.

In the years before, during and after the
Second World War, US oceanography was
focused at the Scripps Institution of Oceanog-
raphy in Lajolla, California; the Woods Hole
Oceanographic Institution in Massachusetts;
and the Lamont Geological Observatory in
Palisades, New York. These centres of excellent
individual research were funded almost entirely
by the US Navy. What difference did that make
to what science they did or did not do? “The
shortanswer,” writes Oreskes, “is: alot.”

The Navy funded researchinto underwater
acoustics, oceantemperatures and densities,
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and sea-floor maps, so its submarines could
communicate, navigate and hide from and find
the enemy. The Navy supplied the questions,
but didn’t care what answers the oceanogra-
phersfound; they were free to follow where the
scienceled. Nevertheless, Oreskes argues, the
mere fact of having a military mission affected
scientists’ sense of autonomy, and resultedin
them neglecting certain areas.

One strong driver was dislike of military
associations. At Scripps and Woods Hole, in
the 1930s and 1960s, respectively, groups of
scientists strenuously objected to their insti-
tutions’ directors relying on defence money.
Their worries were mostly generic —whether
Navy funding would open them to charges of
having found what the service wanted them
to find —and came down to arguments about
the purity of curiosity-driven research versus
thesuspectnature of applied research. In nei-
ther situation did the scientists win. Scripps’s
director eventually left; at Woods Hole, the
concerned scientists did.

In another case, the science was delayed:
in 1964, the Navy began funding the deep
submersible Alvin as a salvage and listening
system. Not until 1974, when the cash began
running out and the US National Science
Foundation and the National Oceanic and
Atmospheric Administration (both funders
of curiosity-drivenresearch) kicked in money,
was Alvin freed to pursue the spectacular
observations of deep-sea vents that led to
understanding of extremophiles.

Sound and fury

Oreskes’s most complex and lengthy case
study began with the Navy’s need to under-
stand ocean circulation. Research at Woods
Hole, particularly by Henry Stommel, led to
the discovery of the thermocline, the zone
between the upper, warm ocean and the cold
abyss, inwhich temperature drops and density
and salinity rise, affecting how sound travels.
Navy funding enabled Stommel to develop the
thermohaline circulation model, atheory that
changes in temperature, density and salinity
drive circulation. The money also led Maurice
Ewing and Joe Worzel to discover the sound
channel, a sort of underwater acoustic high-
way along which sound travels faster — and
related shadow zones, in which it hardly trav-
els at all. These features allow submarines to
hide or communicate. The Navy’s needs and
oceanographers’ curiosity coincided ina fun-
damental discovery about how oceans move.

Butoceanacoustics had otherimplications,
too. In these cases, some fields flourished
while others starved. Sound travels more
slowlyin cold water thaninwarm, andin1979,
Walter Munk at Scripps and Carl Wunsch at the
Massachusetts Institute of Technology in Cam-
bridgerealized that by measuring the speed of
soundinthe ocean, they were also measuring
the ocean’s temperature. Given that oceans
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cover more than half of Earth, measurements
of oceanacoustics and temperature would be
anexcellent indicator of global warming.

In 1993, the Navy began a programme to
set off undersea bangs, time their arrival ata
distant point, and infer the water temperature
along the way. Unfortunately, the scientists
involved publicly and professionally down-
played the possibility that explosive sounds
could affect marine animals such as whales.
The programme became along-running politi-
cal, mediaand public-relations nightmare that
was finally killed off a decade after it began.

Scienceon aMissionis what youwantina his-
tory:interesting research, stories with context
and multiple points of view, clearly and com-
pellingly written. But Oreskes’s case that the
Navy’s mission affected the path of oceanogra-
phyfeels oddly incomplete. As she says, proving
itwould require an impossible comparison of
two paths: one driven by scientific curiosity and
the other by Navy funding. She also conflates
military-drivenscience with mission-drivensci-
ence.Isthereader meanttoinfer thatthe same

scientific neglect or swerve applies to civilian
missions, such as fighting climate change or
developing a COVID-19 vaccine?

If so, is that bad? Running through the
bookis anissue that Oreskes flags but doesn’t
resolve: that many fields in many eras have
assigned different values to different kinds
ofresearch. One value equates mission-driven
research with applied research, and curios-
ity-driven with pure research —and deems
appliedresearchlessnoble, and pureresearch,
more. Anotheris astigmaattached toworking
forthe military. Sometimes these values might
beextrapolated to the scienceitself, and mili-
tary, applied, mission-driven scienceisseenas
lesscredible. Iwonder iflam meant todistrust
the oceanography done with Navy funding —a
qualm that is inevitable, although maybe the
subject of a different book entirely.

Ann Finkbeiner is a freelance science writer in
Baltimore, Maryland, and author of The Jasons.
She blogs at www.lastwordonnothing.com.
e-mail: anniekf@gmail.com

Scientific success

by numbers

Bibliometrics must take into account that science
isasocial institution. By Cassidy R. Sugimoto

esearchinstitutions are under increas-

ing pressure to make decisions faster,

with fewer resources. The science of

science can provide information on

how to organize research effectively
to meet societal needs.

The field uses quantitative tools to under-
stand the discovery system. It complements
venerable disciplines such as the history,
philosophyandsociology of science, and relies
on century-old bibliometric techniques that
exploit the traces left by publications, grants
and patents. Findings can illuminate trends,
reveal disparities and inform policies for
hiring, funding, training and more.

Intheir book The Science of Science, compu-
tational social scientist Dashun Wang and net-
work scientist Albert-Laszl6 Barabasipresentan
introduction toaburgeoning partof this activ-
ity. They frameitas abig-dataapproach, butit
is perhaps better understood as applying the
tools of network science tostudy science. Their
primer fields interesting anecdotes, engaging
call-out boxes and an accessible style. But its
narrow view leads to worrying interpretations.

They describe the science of science as
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emerging, without engaging with its histori-
cal or interdisciplinary foundations. In fact,
the titular term was used in the 1963 book
Little Science, Big Science, in which science
historian Derek de Solla Price advocated that
the community “turn the tools of science on
science itself” — and has been used in major
scientometric publications since the 1970s.
In the style of a management handbook,
Wang and Barabasi promise to help scientists
to navigate their careers, arguing that the sci-
ence of science aims to maximize individuals’
oddsof success. They suggest that their insights
will help administrators to spot the people who
willbring the greatest benefittoadepartment,
andthey encourage funding agencies toidentify
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