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Good afternoon, Chairman Ehlers, and distinguished members of the
Subcommittee on Environment, Technology, and Standards. I am Marcia
McNutt, director of the Monterey Bay Aquarium Research Institute
(MBARI) in California. MBARI is a small, private, non-profit research
laboratory founded by David Packard to serve as a technology incubator
for the ocean research community. I am pleased to be here today to
provide my views on two of the National Ocean and Atmospheric
Administration’s (NOAA’s) programs, Ocean Exploration (OE) and the
National Undersea Research Program (NURP), and more specifically on
pending legislation H.R. 3835.

First, allow me to preface my remarks with the statement that I have
nothing to gain personally from this legislation. My own research is not
now and never has been funded by NOAA, and only an insignificant
amount of my institution’s entire budget is derived from NOAA
programs. My motivation in addressing you today is simply to do what is
right for the nation and for the oceans.

Next, I will explain my involvement with the Ocean Exploration and NURP
programs. I chaired the 32-member President’s Panel on Ocean
Exploration which, in just 60 days, convened, deliberated, and completed
a succinct report laying out the motivation, objectives, priorities, and
essential elements of a comprehensive national program. This report led
to the establishment of the NOAA exploration program and continues to
guide it to this day. In addition, my institution has had a long-standing
agreement with the West Coast office of NURP whereby NURP-funded
investigators get access to my institution’s unique ships and remotely
operated vehicles for undersea research, neither of which are ordinarily
available to outside users. This arrangement not only provides access to



state-of-the-art capabilities for academic and NOAA researchers, but also
provides greater external visibility and demand for MBARI’s technology
and marine assets. The NURP program, while having hardly any impact
on MBARTI’s budget, is an important factor in our technology transfer
strategy.

Let me briefly explain the importance of NOAA’s Ocean Exploration
program to the Nation and to NOAA. With a healthy and vigorous Ocean
Exploration program, the Nation benefits from policy makers, such as
yourselves, and citizens so inspired by the wonders and mysteries of the
ocean that they insist on the acquisition and application of state of the
art knowledge and understanding of the oceans for informed ocean
management. Ocean Exploration supports NOAA’s mission by exploring
the ocean in all dimensions to make new and unexpected discoveries that
overthrow reigning paradigms.

Ocean exploration is distinguished from research by the fact that
exploration leads to questions, while research leads to answers. When
one undertakes exploration, it is without any preconceived notion of
what one might find or who might benefit from the discoveries. Research,
on the other hand, is undertaken to test a certain hypothesis, with the
clear understanding of the benefits of either supporting or refuting the
hypothesis under consideration. Often novel discoveries are made
accidentally in the process of performing hypothesis-driven research, but
with a purposeful exploration program, those discoveries are more likely
to be appreciated for what they are, properly documented, and followed-

up.

Here is a concrete example. One of the greatest surprises in
oceanography in the 20™ century was the discovery of the hot-vent
communities, deep-sea oases that thrive in sea water geothermally heated
to several hundred degrees centigrade. These animals form an entire
ecosystem completely independent of the sun’s energy, and their
existence opens up huge new possibilities for how life might be sustained
elsewhere in the universe. This discovery led to a host of new research
questions. What is the energy source for this new style of community?
How do proteins fold at such high temperatures? By what reproductive
strategy do deep-sea vent organisms manage to find and colonize new,
isolated vent systems as the old ones die? These are important questions,
but ones that we would not know enough to even ask had the discovery
not happened. And it almost didn’t. The shipboard party involved was
entirely geologists and geophysicists. There wasn’t a single biologist on
board to appreciate the significance of what was to become the most
important discovery in marine biology. Ever. Lacking basic biological



supplies, the geophysicists had to sacrifice all of their vodka to preserve
the novel specimens they collected.

Such discoveries don’t need to be rare, accidental, or potentially
unappreciated with a strong, vigorous, and systematic ocean exploration
program. I created a graphic (Figure 1) to show how NOAA’s OE program

might ideally relate to the broader ocean research agenda and to the
NURP program.
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Figure 1. Conceptual diagram showing how the flow of new research
questions from ocean exploration provides fertile ideas for new
research directions. However, there is no guarantee at the time that
the exploration is undertaken that the organization undertaking the
exploration will be the organization to benefit from the discoveries.

The upper box is meant to represent NOAA’s Ocean Exploration program.
New discoveries are made by exploring new places, and/or by deploying
new tools which “see” the ocean in new dimensions. With roughly 95% of
the ocean still unexplored, and new tools that image the physics,
chemistry, biology, and geology of the ocean at all scales being developed
constantly, the opportunities for discovery are virtually limitless. The
greatest strength of having a federal organization such as NOAA leading
this effort is the fact that it can undertake a systematic, multidisciplinary
exploration of the ocean. However, if I had to identify NOAA’s weakness
in terms of being the lead agency for this effort, it is the fact that NOAA



is not widely known for its prowess in developing new technology. For
this reason, I support the provision in HR 3835 that establishes an
interagency task force which includes NASA and ONR to facilitate the
transfer of new exploration technology to the program.

Those discoveries lead to new research questions. In the case of a NOAA
Ocean Exploration program, some of the research questions will be quite
relevant to NOAA’s mission, while others will need to be pursued by
other agencies, such as the National Science Foundation, Navy, or the
National Institutes of Health. Again, the interagency task force
established in HR 3835 will facilitate the sharing of discoveries with other
parties who would be more likely to follow them up. Definitely the
National Science Foundation should be added explicitly to this list, as it is
most likely that NSF will support the early research resulting from
exploration discoveries until such time as their relevance to other agency
missions or commercial organizations is clear.

For those discoveries that are deemed relevant to NOAA’s mission, the
NURP program provides an excellent mechanism for research follow-up.
The NURP program is peer reviewed, so that only the most exciting
hypotheses proposed by the top researchers are pursued, and it provides
access to the necessary deep-sea assets, such as manned submarine,
remotely operated vehicles, and autonomous underwater vehicles. The
NURP program can be considered something of a half-way house, serving
as a bridge between OF’s discoveries and eventual incorporation and
application of the scientific knowledge and understanding within NOAA’s
line agencies.

NOAA'’s OE program is the only ocean exploration, sensu stricto,
accomplished with federal funds. The only other organizations that
undertake ocean exploration for the sake of unfettered discovery are my
own institution, using funds we receive from the David and Lucile
Packard Foundation, and Bob Ballard’s Institute for Exploration. The
NOAA OE program, thanks to some inspired and dedicated leadership
within NOAA, is trying to build a first-class program. But they face two
challenges. One is that, to date, exploration is not specifically in NOAA'’s
mission statement. Exploration is part of NASA’s mission, and NASA is
the nation’s space agency. Why shouldn’t exploration be part of NOAA’s
mission, if NOAA is our oceans agency? It certainly isn’t because we have
already found everything that needs to be discovered! In the most
recently released NOAA Strategic Plan, the words “ocean exploration” did
not appear even once. I believe it would very much help the situation if
under Section 103 in HR 3835, the NOAA Administrator was advised to
add exploration to NOAA’s mission. A second problem is the lack of
sufficient funding for the program. The amount of funds appropriate for



OE is equivalent to the round-off error in NASA’s budget. My own
institution spends about $30 M/year, twice OE’s budget, exploring just
Monterey Bay. It is a big ocean out there, and HR 3835 does a credible job
at ramping up the OE budget authorization.

I was also asked to specifically comment on a potential merger of OE and
NURP. Strengths of a merger would be in facilitating the transfer of
exploration discoveries to research follow-up, as diagramed in Figure 1
above, and in turn making deep sea assets available to the Ocean
Exploration program through mechanisms already in place with NURP.
However, I also see many challenges. An ideal OE program undertakes
multi-disciplinary voyages of discovery for the benefit of all of ocean
sciences. NURP is intended to be more targeted in the projects it
undertakes so as to serve the needs of NOAA'’s line agencies for basic
scientific understanding. OE’s “explorers” will not necessarily be the
same people who will benefit from the discoveries. NURP investigators
fully expect to be the ones who reap the scientific rewards from their
efforts. OE must be systematic in its program in order to make any
progress, whereas NURP has traditionally supported a portfolio of
disconnected projects. OE will be most successful if there is strong
central management to ensure common standards, professional data
management, and extensive outreach, whereas NURP has employed a very
distributed management system. If OE is managed like NURP or as a
component of NURP, it would be a disaster. However, I believe that a
relationship as I identified above in Figure 1 could be successful: NURP
acting to follow up with OE discoveries. In that arrangement, OE sheds
the burden of capitalizing on its discoveries deemed relevant to the
missions of NOAA’s line agencies, and can remain true to its focus on
pure exploration for the benefit of all ocean sciences.

Thank you for this opportunity to comment, and I hope my views are of
some help in your deliberations.
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