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R01 funding would provide about 3200 addi-
tional research grants. Selective de-emphasis
of R01 grants limits innovative discoveries 
for improving our nation’s health.
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A Call to Action 

for Coral Reefs

AT THE 11TH INTERNATIONAL CORAL REEF
Symposium (ICRS) held in July in Fort
Lauderdale, Florida, midway through the
International Year of the Reef, more than
3500 experts from 75 countries assembled to
face some hard truths: Coral reefs are teeter-
ing on the edge of survival, and it is our fault.
High levels of carbon dioxide in the atmo-
sphere can produce a lethal combination of
warmer seawater and lower pH. Pervasive
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Declines in NIH R01 Research Grant Funding

IN ASSOCIATION WITH THE NATIONAL CAUCUS
of Basic Biomedical Science Chairs, we have
tracked funding of R01 grants (1–3). We
found an R01 decline, which slows progress in
fundamental research and deters bright young
people from entering science.

In 2006, we reported (3) that between fis-
cal years (FY) 1999 and 2005, there was a
sharp decline in the funding of unamended
(i.e., as originally submitted) R01 applica-
tions. In the past 2 years, further declines have
occurred for both new (Type-1) and renewal
(Type-2) R01 applications (Table 1) (4, 5).

New data for FY2007 indicate a substan-
tial drop in the number of R01 applications
submitted. However, during FY2006 and
FY2007, further decreases occurred in total
number of unamended applications funded
and in dollar allocations. The 7% success rate
of new applications implies that only 1 of 14
unamended applications was funded. For spe-
cific NIH Institutes, such as the National
Cancer Institute, National Institute of Allergy
and Infectious Diseases, and National
Institute of Neurological Disorders and Stroke, success rates were even lower: 5%, 5%, and
3%, respectively. For renewal applications, the decline means discontinuation of 75% of on-
going programs.

Resubmission of amended applications—a slow, time-consuming process—increases like-
lihood of success (6) but protracts initiation of research. For ongoing projects (Type-2 ap-

plications), interruption of in-
progress investigations often
breaks up successful, experi-
enced teams of investigators.

We also calculated annual
allocations to the entire R01
program in relation to fluctua-
tions in total NIH Research
grant support (7). Since
FY2000, R01 funding has suf-
fered compared with overall
funding, so that by FY2007 the
deficiency reached almost $1.2
billion (Table 2). Rectification
of this progressive decline in
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Table 1. Fate of unamended, unsolicited 
“R01 Equivalent”* research grant applications (4)

Success
rate %

Total $,
millions
awarded

Number
awarded

Number
reviewed

FY

Type-1 grants (new submissions)

2000 10,284 2084 616.1 20.3

2001 9851 1864 599.6 18.9

2002 10,083 1831 617.5 18.2

2003 11,511 1733 587.6 15.1

2004 13,370 1595 551.8 11.9

2005 13,578 1236 443.9 9.1

2006 13,659 941 332.5 6.9

2007 12,021 864 321.1 7.2

Type-2 grants (renewal submissions)

2000 3374 1787 589.9 53.0

2001 3218 1687 598.8 52.4

2002 3270 1614 582.7 49.4

2003 3922 1765 654.9 45.0

2004 3955 1606 613.2 40.2

2005 4128 1335 525.3 32.3

2006 3881 998 389.0 25.7

2007 3605 909 372.9 25.2

* “R01 equivalents” include a small number of R29 and R37, as
well as P.A. grants.

2000 13,003 7141 7141 0

2001 14,908 8093 8187 –94

2002 16,830 8985 9243 –258

2003 18,461 9742 10,138 –396

2004 19,608 10,176 10,768 –592

2005 20,206 10,288 11,097 –809

2006 20,154 10,122 11,068 –946

2007 20,416 10,046 11,212 –1166

*These numbers are actual R01 grants and are exclusive of R29 and R37 grants.

Table 2. Progressive, steady decline in R01 grant funding during

the past 8 years in relation to total NIH research grant support (7)

Difference between
calculated and
actual funding
(in millions)

Calculated
R01 fund,

in proportion

Actual R01*
funds

allocated

Total NIH
research
grants

FY
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overfishing, pollution, coastal development,
and physical damage further undermine reef
health—and consequently the health of the
people and ecosystems depending upon
them (1). 

Coral reefs feed, protect, and provide
livelihoods for hundreds of millions of
people around the world.
They create homes for bil-
lions of fish and other ani-
mals, buffer coastlines from
the ravages of storms, and
provide rich economic op-
portunities through tourism
and fishing. Their value to
society has been estimated
at more than $300 billion per
year. Reefs are the dynamic
centers of the most concen-
trated biodiversity on Earth. 

It is not too late to save
coral reefs. A consensus
emerged at the 11th ICRS
that society has both the
knowledge and the tools to bring coral reefs
back from the brink. We have a real—but
rapidly narrowing—window of opportunity
in which to take decisive action. We must
immediately: (i) Cut CO

2
emissions by low-

ering our carbon footprint and ask our
policy-makers to commit to low carbon
economic growth. (ii) Eliminate open-
access fisheries in coral reef ecosystems and
instead establish and enforce regulations on
user rights, total allowable catch, individual
catch quotas, nondestructive gear, and other
sustainable fisheries regulations. (iii) Pro-
tect coral reef herbivores, including parrot-
fish, by banning the harvesting of these
species for sale and commercial consump-
tion. (iv) Establish and strictly enforce
networks of Marine Protected Areas that
include No-Take Areas. (v) Effectively man-
age the waters in between Marine Protected
Areas. (vi) Maintain connectivity between
coral reefs and associated habitats; man-
groves, sea grass beds, and lagoons con-
tribute to the integrity of reef ecosystems
and their continued production of ecosystem
services. (vii) Report regularly and publicly
on the health of local coral reefs. (viii)
Recognize the links between what we do on
land and how it affects the ocean. (ix) Bring
local actors together—including members
of industry, civil society, local government,
and the scientific community—to develop a
shared vision of healthy reefs and a road
map for getting there. 

Only by taking bold and urgent steps now
can we hope to ensure that reefs will survive
to enrich life on Earth, as they have for mil-

lions of years before us. By failing to act, we
risk bequeathing an impoverished ocean to
our children and future generations (2).
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Sounds of Atoms

Early in setting up our nanoscience laboratory at Penn State, we were frustrated because we could
not peer into the tunneling junctions of our scanning tunneling microscopes (STMs) to see what
the atoms were doing. We were particularly vexed when singular events, such as an atom moving

on the end of the STM probe tip, confounded our data and forced
us to start over. Such an event was very difficult to identify; it would
be just a blip in a recorded image or a flash on an oscilloscope, and
it would not be recognizable at all in the frequency spectrum of
noise monitored on our spectrum analyzer. 

The solution to our problem was right there in the mirror every
morning but had nothing to do with sight. Humans can hear a wide
dynamic range and have a fantastic ability to recognize patterns in
sounds. Borrowing a trick from electrophysiology, we sent the tun-
neling current of our microscopes into an audio amplifier and then
turned our probe tip height into a tune by applying that signal to a
voltage-controlled oscillator. One stereo channel corresponds to
tunneling current and the other to STM tip height. This way, we
could hear when imaging was proceeding well and when some-
thing was amiss. We applied this approach to every aspect of our
microscopy and spectroscopy. The dreaded sound of an atom mov-
ing on the tip of a low-temperature STM has a characteristic rising

“whoook” that is unmistakable (and sometimes heartbreaking). Every student, postdoc, and visi-
tor in the group became familiar with the songs of his or her microscope—they learned which
tune meant which problem and always rejoiced when they heard the best melody of all: the sound
of a happily working microscope. 

Such ideas were also developed independently at the IBM Zurich and IBM Almaden
Laboratories, and elsewhere. If you would like to hear some of the sounds of our microscopes and
of imaging molecules, please listen to the media files in the supporting online material (1).
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LIFE IN SCIENCE

EDITOR’S NOTE

This will be an occasional feature

highlighting some of the day-to-

day humorous realities that face

our readers. Can you top this?

Submit your best stories at www.

submit2science.org. 
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