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On May 23, 2016 several of Richard R. (Dick) Fay’s friends, colleagues, and former students 
presented papers at a Special Session (1pAB, Comparative Hearing-Honoring Dick Fay) of 
the 171st ASA meeting in Salt Lake City celebrating Dick’s many achievements. The session 
was sponsored by the Animal Bioacoustics and Psychological and Physiological Acoustics 
Technical Committees and was attended by more than 75 people. The session was also 
streamed over the internet to about 50 people from around the world, including Dick Fay 
and his wife, Cathy at their home in Falmouth, MA.  Art Popper and Bill Yost co-organized 
and co-chaired the session. 

The special session focused, which featured papers that spanned Dick’s very substantial 
career contributions to auditory neuroscience. All of Dick’s work has been marked by 
brilliant conception and elegant execution of complex experiments.  His contributions 
include more than 200 publications and many books with a focus on comparative aspects 
of hearing that span fishes to mammals. Indeed, Dick has been one of the true pioneers in 
comparative hearing. 
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1. INTRODUCTION
On May 23, 2016, several of Richard R. (Dick) Fay’s (Figs. 1 and 2) friends, colleagues, and

former students presented papers at a Special Session (1pAB, Comparative Hearing - Honoring 

Dick Fay) at the 171st Acoustical Society of America (ASA) Meeting in Salt Lake City, UT, 

celebrating Dick’s many achievements. The session was sponsored by the Animal Bioacoustics 

and Psychological and Physiological Acoustics Technical Committees and was attended by more 

than 75 people. The session was also streamed over the Internet to about 50 people from around 

the world, including Dick Fay and his wife Cathy at their home in Falmouth, MA. Art Popper 

and Bill Yost coorganized and cochaired the session. 

Figure 1: Dick in Copenhagen in 2009 enjoying a lunch of herring, followed by aquavit. 

2. AN OVERVIEW OF DICK FAY’S CONTRIBUTIONS
Over the course of his career, Dick Fay has contributed broadly and significantly to auditory

neuroscience. His contributions include more than 200 publications and many books with a focus 

on the comparative aspects of hearing that span from fishes to mammals (Sisneros, 2016b). 

Indeed, Dick has been one of the true pioneers in comparative hearing, and his work, celebrated 

in the special ASA session, reflected the breadth and depth of his contributions. Dick himself 

summarized his career in a recent autobiographical article (Fay, 2014), and he was honored in a 

recent volume that includes papers that highlight his career and his many collaborations 

(Sisneros, 2016a).  
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Figure 2. Dick (right) with Professor William N. Tavolga (the “founder” of the field of fish bioacoustics) 

(e.g., Tavolga, 1977) at a fish bioacoustics meeting in Chicago in 2001. In 1967, Tavolga visited the Wever 

lab and met Dick there for the first time. 

Beyond his scientific contributions, Dick has also been a significant contributor to the ASA 

in his meeting presentations and in his service as chair of the Animal Bioacoustics Technical 

Committee, as a member of many other committees, and as an associate editor of the Journal of 

the Acoustical Society of America.  Dick was recognized “For Pioneering Research on Hearing in 

Fish” with the Silver Medal from the ASA in 2012. 

3. PRESENTATIONS IN THE SPECIAL SESSION
The first presentation, Dick Fay, Man of Many Tastes, was given by Bill Yost, a 30-year

colleague of Dick’s at the Parmly Hearing Institute, Loyola University Chicago (Fay et al., 1983) 

where Dick worked from 1975 to 2012 (when he retired). Bill used two books (out of the more 

than 60 that Dick has written, edited, or coedited) to indicate the breadth of Dick’s contributions 

and interests. Both books are unusual.  

Hearing in Vertebrates: A Psychophysical Databook (Fay, 1988) provides two-page data 

summaries of psychophysical data related to hearing and lateral line function from almost all of 

the literature involving vertebrate animals published up to 1987. The Databook has become an 

invaluable resource for the comparative study of hearing. (Copies of the book can be purchased 

from the ASA through its publications program.) 

The other book, Hot Dog Chicago: A Native’s Dining Guide, cowritten in 1983 with Dick’s 

friend and Loyola colleague Rich Bowen is a tongue-in-cheek restaurant guide to some of the 

more than a thousand Chicago “hot dog stands” (see http://goo.gl/IktAEB). The book made Rich 

and Dick “famous” experts on the Chicago hot dog, leading to an award winning video, Red Hot 
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Chicago, filmed in the mid-1980s. Bill ended his talk with a clip from Red Hot Chicago, which 

included an interview with Dick (see the whole video at 

https://www.youtube.com/watch?v=8tKZ7TbjxJU). 

The next presentation, Dick Fay’s Contributions to Bioacoustics, was given by Art Popper 

who joined the faculty at the University of Hawai’i in in 1969. Dick and Art met on December 

26, 1971, just days after Dick and his family moved to Hawai’i where Dick would be a postdoc 

with Georg von Békésy, the 1961 Nobel Prize laureate in Medicine or Physiology. Dick and Art 

have collaborated closely for over 45 years. Over that time, they have written more than 25 

research papers and coedited more than 60 books (and still counting!) in the Springer Handbook 

of Auditory Research (SHAR) series (http://www.springer.com/series/2506) (Fay and Popper, 

2014) as well as other books and also coorganized 7 conferences.  

Art highlighted their early years in Hawai’i and some of the many projects on which Dick 

and he collaborated, starting with a paper in The Journal of the Acoustical Society of America in 

1973 (Popper and Fay, 1973) and their first joint research paper in 1974 (Fay and Popper, 1974). 

Art pointed out that Dick is responsible for the goldfish becoming the “white rat” of fish auditory 

research. He also talked about some of Dick’s earliest papers that discussed many of the issues 

about fish hearing that are still of great interest and concern today, including issues of tank 

acoustics and pressure versus particle motion detection (e.g., Fay, 1969; Fay, 1970). Dick’s first 

physiology paper (Fay, 1974) and his only work in invertebrates (Fay, 1975) were from his years 

in Hawai’i (Fig. 3). 

Figure 3. Békésy Laboratory of Sensory Sciences at the University of Hawai’i 

where Dick did his first physiology studies. The rooms for the studies are  the first 

two on the right side of the building, first floor. 

Art also described the “shaker table” (which is now named the “Fay shaker table”) that Dick 

used in his widely cited Science paper on spatial sensitivity of auditory afferent fibers in the 

goldfish (Fay, 1984). The Fay shaker table was a meticulously machined dish that allowed for 

calibrated nanometer water displacements in three dimensions as a means to study the sensitivity 

of fish (and other animals) to the direction of water displacements. Several of the other speakers 

also commented about their experiences with the Fay shaker table and its importance to their 

research projects. 

The next talk, Fish Hearing and Bat Sonar, was given by Jim Simmons (Fig. 4), a fellow 

graduate student with Dick in Glen Wever’s lab at Princeton in the 1960s. Jim described some of 

his and Dick’s days as graduate students at Princeton and pointed out the many other people who 

worked in the Wever lab at that time and who have gone on to be highly productive scholars. 
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These included Jim Saunders, Glenis Long (who spoke later in this Special Session), Sam 

Ridgway, and the late George Gourevitch. Jim is one of the world’s leading experts on bat 

biosonar, but he recognized Dick’s work with fishes, especially the goldfish, in revealing the 

temporal mechanisms of hearing. Jim drew some parallels between the studies of bats and those 

of fishes. 

Figure 4. Jim Simmons and Dick Fay in Japan in 2007. 

In the early 1990s, Dick began working summers at the Marine Biological Laboratory (MBL) 

in Woods Hole, MA. He did so because he and Cathy bought a large house in Falmouth that was 

a converted barn and Dick worked at MBL in the summers and Loyola in the fall and winters. 

The majority of Dick’s research at MBL was done in collaboration with Peggy Edds-Walton 

(Fig. 5) who gave the next talk, What Is So Special About Goldfish? Peggy was a doctoral 

student with Art Popper and then had a postdoc with Dick and the late Steve Highstein. Her 

collaboration with Dick continued for 18 years and resulted in more than 20 coauthored research 

publications. 

Peggy’s talk began by explaining the use of the term “special” for fishes like the goldfish, 

who sense the pressure component of sound and who were believed to be the only fishes capable 

of “hearing,” which is why Dick initially chose to use the goldfish for his auditory research. 

Dick’s early work confirmed that fish encoded frequency according to the volley principle, and 

he introduced the concept of phase locking to fish auditory (and lateral line) research (Fay, 1978; 

Coombs and Fay, 1993).  
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Figure 5. Dick Fay and Art Popper (sitting next to Dick) along with several of the students and colleagues 

with whom Dick has worked. Top row, from left, Peggy Edds-Walton, Michaela Meyer, David Zeddies, 

Zhongmin (John) Lu, and Joe Sisneros. Picture was taken at a celebration of the closing of the Parmly 

Hearing Institute in April 2010. 

Dick’s ground-breaking work on particle motion sensitivity and directional responses of 

auditory neurons from the three otolithic end organs in goldfish (Fay, 1984) led to similar work 

on the oyster toadfish (Opsanus tau) and other species. The work on oyster toadfish revealed the 

importance of variability in phase-locking activity for coding the stimulus level as well as the 

direction, which also led to new ideas about how these fish compute the location of a sound 

source (e.g., Edds-Walton and Fay, 2005; 2009). More recently, Dick and Friedrich Ladich 

reviewed the relative precision of behavioral studies (including heart and respiratory rates and 

avoidance conditioning) versus auditory evoked potential (AEP) studies to determine audiograms 

in a wide variety of fishes (Ladich and Fay, 2013). They cautioned that AEP studies have limited 

utility and that behavioral studies, if possible, are preferable. Peggy concluded with the statement 

that over the duration of Dick Fay’s career, he has set the standard for quality research that 

continues to influence the way that hearing research is conducted and will be conducted in the 

future. 

Zhongmin (John) Lu (Fig. 5), one of Dick’s doctoral students at Loyola University Chicago 

in the early 1990s (later a postdoc in Art Popper’s lab at the University of Maryland), gave the 

presentation, Auditory Research in Fish: From the Goldfish to Zebrafish. John’s talk included 

some of his early research with Dick on auditory processing in the brain of goldfish and his 

current research using the zebrafish as a model for human hearing loss. John and Dick showed 

enhanced frequency tuning in the midbrain and broad frequency tuning in the thalamus (Lu and 

Fay, 1993; 1995). The enhancement of frequency selectivity appeared to result from inhibition 
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occurring in the midbrain. Results of their work indicated that the fish midbrain and thalamus 

play an important role in analytic and synthetic learning, respectively. John, Dick, and Art used 

the Fay shaker table in some of their collaborations and reported behavioral detection thresholds 

of acoustic particle motion in any fish for the first time (Lu et al., 1996). John then described his 

current research interests using CRISPR/Cas9, a new genome editing method to create zebrafish 

mutants for hearing research. 

After a break, Michaela Meyer (Fig. 5) presented her talk, Frequency Tuning and Directional 

Preferences of Eight Nerve Afferents in the Non-Teleost Bony Fish, Acipenser fulvescens. 

Michaela spent time at the Parmly Hearing Institute with Dick as well as in Art Popper’s lab at 

the University of Maryland, and she is the only doctoral student to be comentored by Dick and 

Art. Michaela’s work on the lake sturgeon, Acipenser fulvescens, described the spectral and 

spatial sensitivity of the sturgeon, the first, and so far only, ancestral bony fish studied with 

regards to eighth nerve coding strategies and hearing range using the Fay shaker table. Michaela 

pointed out that the Fay shaker table represents a carefully controlled stimulus device simulating 

water particle motion. This work showed that peripheral coding mechanisms for spatial and 

spectral analysis of sound in sturgeon appear similar to those of teleost fish, such as the goldfish 

(Meyer et al., 2010; Meyer et al., 2012).  

Throughout his career, Dick has been interested in directional hearing by fishes (Fay, 2005; 

Fay, 2014). Among the many questions were the nature of the cues fishes use for sound source 

localization and do fishes have an absolute ability to localize sound sources or only a relative 

ability (i.e., one source was left or right of another source)?  

A major challenge in the study of fish directional hearing was finding a way to behaviorally 

measure a fish’s directional hearing abilities (they tend to swim away if you have them localize 

something in a tank or, worse yet, in an open body of water). As soon as Dick met Joe Sisneros 

(Fig. 5), he knew he had met a kindred spirit as Joe explained in his talk, Sound Source 

Localization in Fishes. Among other things, Joe studies the plainfin midshipman (Porichthys 

notatus). The gravid female has a phonotaxic response to a male advertisement call by 

swimming directly to the calling male. Gravid females will swim to a loudspeaker producing a 

tonal stimulus that resembles the advertisement call of the male (Zeddies et al., 2010). This 

provides a natural experiment for the study of directional hearing in fishes. Joe and Dick (along 

with David Zeddies [Fig. 5], a former postdoc in Dick’s and Art’s lab) collaborated for many 

years on the study of the plainfin midshipman. Joe’s talk described some of the results of this 

collaboration.  

For many years, “poor” Dick wound up having to spend his summers in Cape Cod and some 

of his early springs on the water around Bodega Bay, California, where the plainfin midshipman 

are found.  

Starting in the 1990s and running into the 21st century, the Parmly Hearing Institute 

sponsored many “Research Scholars” who spent a few months at Parmly conducting 

collaborative research projects with one or more of the Parmly faculty. One Research Scholar 

was Andrea Megala Simmons. Andrea several months with Dick and Sheryl Coombs at Parmly 

on a project involving lateral line and acoustic sensitivity in bullfrog tadpoles.  A last minute 
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conflict meant that Jim Simmons gave Andrea’s talk, Not Just Fishes: Dick Fay’s Contributions 

to Frog Bioacoustics. The talk described Andrea’s work on understanding the ability of frogs to 

hear in both water and  air, especially as the frog was going through metamorphosis, changing 

from a tadpole living only in water to an adult frog occupying both air and water (Boatright-

Horowitz and Simmons, 1997). Dick’s early work on underwater and airborne sensitivity of 

adult bullfrogs (Lombard et al., 1981) quantified the different perceptual cues available to frogs 

in these two media. The Fay shaker table system for creating acoustic particle motion in fishes 

was re-created in Andrea’s lab as part of her research on acoustic sensitivity in frog tadpoles. Jim 

described how precise the milling had to be to produce stable vibrations. 

The last presentation was given by Glenis Long. Glenis transferred to Princeton University 

for some of her graduate work and attended seminars with Dick (and Jim Simmons) in the Wever 

lab in the 1960s. Although Glenis’s current research is centered on studies of otoacoustic 

emissions, early in her career she was interested in the comparative study of hearing, including 

research on bats. Glenis also reviewed Dick’s book Hearing in Vertebrates: A Psychophysics 

Databook but from her own unique perspective. Glenis highlighted the importance of the book to 

the study of comparative hearing. She expanded on Dick’s observation of the similarity in 

hearing across vertebrates and used some of her own research with mammals to draw such 

comparisons. 

Figure 6: Dick and Cathy Fay in 2006. 

4. CONCLUSION
Dick and Cathy (Fig. 6) watched and listened to the entire session as it was streamed on the

Internet. Dick was overwhelmed with emotion in hearing his many friends talk of their 

collaborations with him and the deep respect and very high honor with which he is held in the 

whole auditory community. We, as presenters and organizers, could not have asked for more.  
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