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MEMORANDUM 

 
  
 
 
DATE: 25 January 1999 DTME-9804-99005 
TO: Craig Dorman 
FROM: Randy Patton 
SUBJECT: Understanding Public Reaction to Scientific Programs: the Demise of Global  
                        Change Monitoring Programs Using Low Frequency Acoustics   
cc: Terry Flannery 
 
Background  
This memorandum briefly describes how recent scientific programs to study ocean 
temperature—and their relation to global climate change via acoustics—became derailed because 
of opposition from environmental groups.  The purpose is to understand how this situation came 
about and how it might be avoided in future programs. 
 
The programs considered here are the Heard Island Feasibility Test (HIFT), conducted in 
January 19911, and the Acoustic Thermometry of Ocean Climate (ATOC) Program, which began 
in 1994 and now is essentially ended.   
 
– The purpose of these programs was to use low frequency acoustic signals, transmitted over 

thousands of kilometers, to measure the average temperature of the ocean basins over time 
(decades) and link this information to atmospheric measurements and models of global 
warming.  Initiated largely by Walter Munk at Scripps Institute of Oceanography, HIFT was 
designed to be a proof-of-concept program.  ATOC was intended to provide scientific data 
for global change analysis.  

 
ATOC and HIFT hold the distinction of being the first ocean physics programs to be required to 
file Environmental Impact Statements (Worcester, personal communication).  The continuous 
opposition of environmental groups and the need to obtain expensive permits has hobbled the 
ATOC project.  
 
– Due to concerns over potential harm to marine life, a companion project to ATOC, aimed at 

monitoring the reaction of marine mammals to the acoustic transmissions, was also initiated 
at the same time, the Marine Mammal Research Program, MMRP.  

 
Although there is still interest in funding similar acoustic efforts, the time and cost (about 
$250,000 per permit) required to extend operations has effectively ended the project. 
                                                
1 The test included placing a source at Heard Island in the shallow sound fixing and ranging (SOFAR) channel with 
receivers at various distant stations in the five oceans, including stations on the US East and West Coasts.  
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Scientific vs. public perceptions  
The general perception of Naval and civilian scientists involved in the Heard Island and ATOC 
programs is that problems arose because the initial scientific goals and methods of the 
monitoring effort were fundamentally misunderstood by the public, particularly by 
environmental groups. They believe that the program’s demise was the result of an overreaction 
to perceived (and ultimately inaccurate) threats to marine mammals.  
 
– Program oceanographers believed the acoustic transmissions were not dangerous to marine 

life, in part because the sound levels involved were the same or smaller than those produced 
by naturally occurring acoustic sources—including the whales themselves. 

 
– The reaction of the scientific team to the initial alarms could be viewed as insensitive to the 

public’s lack of understanding and appreciation of the issues from a scientific perspective, 
thereby exacerbating the problem. 

 
Once opposition to the program became apparent, subsequent attempts to address the public’s 
concern and appease the critics failed, in part due to a lack of coherent response (Kineon, 1996) 
and in part because concerns had now shifted from the original misguided ones to others that 
were harder to address (e.g., do the transmissions change the behavior of the animals in a 
negative way?).  At this point, the two camps had become too polarized for effective dialogue 
and it was apparently too late to repair the damage. 
 
Anatomy of the debacle  
How did a relatively straightforward and important scientific plan become so embroiled in 
controversy that it was forced to shut down?  
 
As stated above, the physical oceanographers designing the HIFT were not worried about harm 
to marine life—not because they were unconcerned but rather because they realized that the 
source levels were not greater than those to which the marine life were already exposed2.  
However, in describing the experiment, the very long range over which the source could be 
“heard” by receivers in distant parts of the ocean was frequently touted (indeed, the long range 
capabilities were an intrinsic goal of the project). To non-scientists, this intuitively raised 
concern because it seemed to imply that incredibly loud sources would be required to provide an 
audible signal over those vast distances, i.e., it could not be imagined that a whale, for instance, 
could “yell” loud enough to be heard over these distances.  Therefore, the acoustic sources were 
perceived to be much louder than the whales.   
 
– What the public did not understand—and what the scientific team did not make clear—was 

that the acoustic transmitters and receivers used sophisticated signal processing techniques to 
allow modest sound sources to be detected (“heard”) at these great ranges, where they would 
naturally be very weak3. 

 

                                                
2 The scientists often repeated the fact that the sources were no louder than humpback whales. 
3 The technique of detecting very weak signals is based on accumulating the information in a coded transmission 
over a long time vs. trying to obtain the same information in a loud short duration pulse. 
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Thus, the public’s lack of specialized scientific knowledge, coupled with the scientists’ 
somewhat aloof attitude toward public perceptions, created the first disconnect, which later grew 
into an irreparable rift. 
 
The perception that marine life was being blasted by unnaturally strong sound waves made an 
indelible impression. Environmental groups assumed that physical harm was likely to occur to 
the marine mammals—an unacceptable situation, even to the general public, which otherwise 
might not have been concerned about the experiment.  This fundamental misperception by non-
scientists focused increased criticism on the project.  
 
Attempts to address public concern by the science team failed because they (i) relied on the 
public to simply trust the scientist’s integrity and credentials and (ii) they tried to explain things 
scientifically. The former error, though unintentional, was perceived as arrogance, further 
polarizing the debate. The attitude that “trust us, we know what we are doing” also came off as 
unnecessarily secretive.  Major funding of the project by the government (“Big Brother”)—in 
particular DOD and the Navy—did not help the perception of a lack of openness (c.f. Rossiter, 
1996). 
 
The scientific explanations that were offered confused things further by introducing technical 
terms and concepts that even scientists themselves can have trouble fully understanding (such as 
interpreting source levels in dB between air and water). Injecting ill-understood numbers and 
concepts into the debate caused further deterioration. 
 
The inability to quickly appease the public not only led to further distrust and polarization but 
also—following classic debating tactics—allowed the argument to shift into areas that were 
beyond the scope of the original debate and that were also less defensible.  
 
– The key point of contention evolved from concern over physical harm to marine mammals to 

whether the acoustic transmissions affected their behavior. The answer to this was, and still 
is, largely unknown. While less strident observers might now concede that physical harm 
from the ATOC testing is unlikely4, the possibility of behavior modification cannot be 
dismissed so easily. 

 
The importance of behavior modification to the debate comes from concern that mating or 
migration habits could be disrupted if the animals are frequently exposed to unnatural sounds, 
with subsequent negative impact on the viability of the populations.  While this is not an 
unreasonable argument, it lacks a quantitative basis (e.g., what are the proper definitions of 
unnatural and frequent?).  
 
– In reaction to the behavior argument, scientists had to retreat further and acknowledge, in 

permits required by the NMFS, extremely loose definitions of possible harm to the animals.  
The classic example involves the definition of the phrase to take an animal during acoustic 
testing, which did not distinguish between killing the animal and simply making it turn its 

                                                
4 Unlike the ATOC program and its companion the MMRP, which have found no evidence of physical harm to 
marine mammals (ATOC, 1998), evidence of strandings due to Navy LFA testing appears to be more credible 
(Lynch, personal communication, and Hawaii, 1998). 
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head toward the sound source (Buck, 1995).  This misuse of the word “take” caused further 
alarm, as critics and the general public naturally assumed the more morbid definition5.  

 
The ability of the ATOC Program to defend itself was further eroded by its connection with other 
Navy-sponsored low frequency active acoustics (LFAA) programs (for submarine detection) that 
used, in some cases, higher source levels and a wider range of frequencies.  Vehement opposition 
to these military programs and accumulated anecdotal evidence of real harm coming to animals 
by LFAA tests (e.g., groundings; see footnote 4), further wounded the scientifically-oriented 
ATOC project. 
 
Lessons learned   
It is likely that if the scientific participants in HIFT and ATOC had been aware of, and had made 
an effort to manage, the public’s suspicion and lack of understanding of the underlying science, 
the meltdown of the ATOC program may not have occurred.  In fact, while the ATOC program 
is being allowed to whither away quietly because of the severe scrutiny and bureaucratic hurdles, 
participants are hopeful that future long-range acoustic programs may again be started after the 
controversy has died down. 
 
In light of the problems faced by the scientists in confronting the public, it would be prudent to 
avoid appearing to be at all secretive or aloof, were that situation to occur again.  If future 
programs invite public participation, they probably will sidestep such pitfalls.  The basic lessons 
learned in the ATOC case are: 
 
– Anticipate and work to address public concerns, even if specialists dismiss such concerns.  

Explain the science fully and in easily understandable terms, including with “metaphorical” 
explanations (c.f. Rossiter, 1996).  Conversely, avoid scientific jargon that can be 
misunderstood and misinterpreted by the public.  

 
– Be open and frank with the public and environmentalists.  Do not allow them to think that 

something is being hidden. 
 
– Understand the concerns and positions of the groups most likely to oppose the program.  

Know which groups and individuals are likely to have the greatest opposition, particularly 
based on past opposition to similar programs. 

 
– Solicit their input in designing the science plan and experiments.  Let them “buy off” on the 

approach and provide insight into possible snags.   
 
– Be pro-active.  Assume that your press releases6 will not be read.  Seek opponents out and 

provide them information directly through “whitepapers” and by holding public conferences.  
 

                                                
5 The National Resource Defense Council (NRDC) has used this ambiguity in definition as recently as November 
1997, in stating that the ATOC test in Monterey Bay could “take by harassment almost a half million dolphins …”; 
NRDC, 1997 
6 Attention only seems to come when negative reports (true or not) hit the media. The ATOC group prepared on the 
order of 200 press releases; only 6 were printed in the media. Not until a Canadian marine biologist critic contacted 
the LA Times did the rest of the media start to focus on the program (Brost, et. al., 1998). 
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In some cases, scientific evidence can be used to convince even the most skeptical. (Lynch, 
personal communication).  A research field test, using higher frequency acoustics than ATOC, 
was to be conducted near Vancouver, British Columbia, an area known for its population of 
orcas (killer whales).  The research group announced the test by releasing various public 
relations materials in the hopes of avoiding ATOC-like problems.  Nonetheless, a small, 
determined group committed themselves to oppose the test, even to the point of deploying their 
own boats to block the testing. In particular, the group objected to the use of 10kHz “pingers,” 
which they contended would severely disrupt the sound environment of the whales.  A WHOI 
acoustician recorded the sound from the pingers from a certain distance and then recorded the 
sound of the motors of the opponents’ boats from the same distance.  In a subsequent meeting 
with the group, the test organizers played the two recordings.  It was obvious that the loud roar of 
their own boats was much more disruptive than the tiny chirp of the pingers.  The opposition 
group decided not to take their complaint to court after all. 
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