
© Koninklijke Brill NV, Leiden, 2009    DOI: 10.1163/156853009X445389

Society and Animals 17 (2009) 206-223 brill.nl/soan

Birdsong and the Image of Evolution

Rachel Mundy
New York University
rmm356@nyu.edu

Abstract
For nearly a quarter of Darwin’s Descent of Man (1871), it is the singing bird whose voice pres-
ages the development of human aesthetics. But since the 1950s, aesthetics has had a perilous and 
contested role in the study of birdsong. Modern ornithology’s disillusionment with aesthetic 
knowledge after World War II brought about the removal of musical studies of birdsong, studies 
which were replaced by work with the sound spectrograph, a tool that changes the elusive sounds 
of birdsong into a readable graphic image called a spectrogram. Th is article narrates the terms 
under which the image, rather than the sound, of birdsong has become a sign of humanity’s abil-
ity to reason objectively. Drawing examples from the strange evolutionary tales that exist at the 
juncture of ornithology, music history, illustration, and linguistics, this story suggests how it was 
that the human ear disappeared in the unbridgeable gap between the sciences and the study of 
aesthetics so tellingly termed “the humanities.”
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For nearly a quarter of Darwin’s Descent of Man (1871), it is the singing bird 
whose voice prefi gures the development of human aesthetics. Th is book about 
humanity opens with a strange combination of the senses in the form of an 
illustration comparing the human ear to that of an orangutan. As the book 
progresses, it becomes clear that sound and vision have a special role in Dar-
win’s conception of human aesthetics, a role that he conceptualizes through 
birds. Birds, and particularly birdsong, take a central role in the book, displac-
ing primates, in a surprise move. Th e material on birds is nearly twice as long 
as that on mammals, including primates, because birds, with their song and 
bright feathers, have the same kind of aesthetic sensibility that humans do—at 
least, that’s how Darwin thought about it.

Darwin’s argument brought together the ingredients of a debate that con-
tinues today about the role aesthetics plays in humanity’s evolutionary dis-
tance from other animals. But where Darwin used aesthetics to minimize that 
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distance, modern biology does the opposite, allowing the question of aesthet-
ics to disappear in the unbridgeable gap between the sciences and the study 
of aesthetics we so tellingly term “the humanities.” Since the science wars of 
the 1990s, this gap has been addressed as a present problem or it has been 
historicized through reminiscences of Descartes.1 But in the study of bird-
song, the shift away from aesthetics can be traced back to the 1950s, with 
the introduction of the sound spectrograph, a tool that enabled visual repre-
sentations of sound called spectrograms. With adjacent claims emphasizing 
the subjective nature of hearing in comparison to the objective and stable 
nature of the image, the diff erence between sound and image took on its own 
evolutionary hierarchy in which sound became associated with aesthetic con-
cerns while sight became the seat of objectivity in the biological sciences. Th e 
stakes in this hierarchy of sound and image were high, for they placed man in 
dominion over the nonhuman animal kingdoms through a claim to objec-
tive—and inherently visual—reasoning, maintaining through science what 
had once been a matter of the human soul.

Critiques of the primacy of vision in the Western hierarchy of the senses 
position this ornithological story within a much larger historical trope identi-
fying vision with Western reason, and sound with a subaltern “other,” who is 
both subject and subjective2 (Erlmann, 2004; Cumming, 2000; Jay, 1994). 
Anthropology, ethnomusicology, and performance studies have attempted to 
reintegrate this disparate view of the senses through studies of “embodied” 
human performances, often acts of song, voice, and music not unlike birdsong 
(Le Guin, 2006; Moten, 2003; Auslander, 1999) and occasionally even derived 
from it (Feld, 1982). Interestingly, such studies of performance are not simply 
reactions to the dominance of vision in the arts; they also respond to a perva-
sive anxiety about the impact of sound recording on aesthetic meaning, an 
anxiety directly tied to discourse on the senses after the invention of sound 
recording and photography, the direct predecessors of the spectrograph.3 In 
more recent years, this anxiety has proven to have some foundation, insofar as 
sound recordings have a slippery legal status that is not particularly favorable 
to artists, human or otherwise, often putting them in the very subject position 
that has been attributed to sound in Western culture (Auslander, 1999).

But for ornithologists, the distance from human aesthetics that sound 
recording provided was viewed as a necessity, for birdsong requires a certain 
translation between bird beak and human ear. Th e pitches of birdsong are usu-
ally very high in the human hearing range, and the timbres are extremely 
complex. Perhaps even more important, birds often sing faster than the human 
ear can follow. Until about 1950, these challenges were often dealt with in 
musical terms, drawing a vocabulary and notation from musical practices. 
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Today’s college-level textbook on birdsong, Nature’s Music, represents this era 
with the musical notation of a chaffi  nch made in 1944 by French composer 
Olivier Messiaen (Marler & Slabbekoorn, 2004, p. 4).

Another example of this approach comes from ornithologist Lucy Coffi  n, 
who suggested in the 1920s that representations of birdsong demanded new 
musical scales akin to Chinese or Gregorian ones, along with a “battery of 
other instruments” including xylophone, banjo, zither, bassoons, and piccolo 
(Coffi  n, 1928, pp. 97-99). Several years later, it is possible to detect a shift 
toward more pictorial representations, even though musical concepts still play 
an important role. Take, for example, Albert Brand’s suggestion of photo-
graphing the sound tracks used in the fi lm industry to document birdsong 
(Brand, 1937). Th ough Brand had grown suspicious of ornithology’s reliance 
on musical precedents, he nevertheless found himself using a picture of a 
piano keyboard to explain to his readers the pitch ranges in which his birds 
sang. Finally, in 1950, Donald Borror and William Homan Th orpe pioneered 
the use of the sound spectrograph as a new way of seeing birdsong.

Originally developed by Allied forces during World War II in an attempt to 
identify enemy voices over the radio, the spectrograph was able to translate 
entire sounds—pitch, timbre, and rhythm—directly into images. Th e tool 
seemed to resolve the problems of musical notation, which could not register 
timbre; but, more important, it seemed to resolve the diff erences between 
human and bird hearing by transforming sound into data. Th e process of this 
transformation has a technological charm that occupies much of the discourse 
on spectrographs, both old and new. In its early days, the spectrograph was a 
tool that attached sound recording equipment (in the 1960s, magnetic tape 
was popular) to a fi lter that transferred electricity generated by the recording 
equipment to a stylus positioned over something, usually a drum of paper, 
capable of recording its motion.4 Th ese machines required a certain willing-
ness to tinker, partly because of the possibility of mechanical or electrical fail-
ure, but also because the size of the image recorded on the roll of paper was 
calibrated to make sense only in its original context—the analysis of human 
speech—and researchers in other areas had to slow down or speed up record-
ings in order to increase or decrease the size of the fi nished spectrogram image. 
(Davis, 1964, pp. 119-120) Another challenge initially presented by these 
machines was their limit of 2-4 seconds of sound analysis at a time. (Baptista 
and Gaunt, 1994, p. 818) With the advent of the continuous spectral analyzer 
and digital audio in the 1970s, it became possible to work with longer sound 
samples and virtually eliminate mechanical problems. By the 1990s, the new 
digital spectrograph was a family of digital software (epitomized by SIGNAL 
and Cornell University’s CANARY [Baptista and Gaunt, 1994, p. 818]) in 
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which the data representing sound was more or less identical to the data rep-
resented in the spectrogram.

Th e digital spectrograph eliminated the mechanical problems of the analog 
method, but it introduced a fundamentally diff erent relationship between 
sound input and the fi nished spectrogram. In the digital system, sound is 
recorded as samples of data rather than a continuous stream, which then have 
a one-to-one relationship with the samples of data shown on a spectrogram: 
the same samples will always produce the same image.5 Th ough the digital 
method is easier to use than the analog, and has a smaller margin of error, it, 
too, has its bad habits. Th e original sound recording, consisting not of con-
tinuous sound, but of chunks of data called samples, has to take samples faster 
than the input sound changes pitch in order to represent a real event (imagine 
taking one sample every second of an alarm that beeps every second: the 
recording would produce a continuous tone). Th e computer program that 
transforms data into images also does so in chunks, this time chunks of band-
widths, which sometimes overlap and cause the image to “smear” in a seeming 
echo or to ripple as bumps alongside the true frequency. (Canary, 1995, 
pp. 205-6) In both cases, the solution is simply to make sure that you sample 
sound events faster than you represent them—usually an easy task in the realm 
of modern birdsong recording.

Th e real challenge of the spectrograph for ornithological research—both 
analog and digital—is to keep the pleasures of audiophilia from overshadow-
ing fundamental questions about what, exactly, recordings of birdsong repre-
sent, particularly given their access to increasingly shorter spans of time.6 
Before the spectrograph, studies of birdsong favored birds with elaborate and 
highly variable songs ranging from two to twenty minutes (the song sparrow 
was an overwhelming favorite, others including the mockingbird and the 
catbird), while after the introduction of the spectrograph, birds with 
short, repetitive songs whose strophes fi t the limitations of the spectrograph, 
and who were easily bred in captivity, were favored (the chaffi  nch, white-
crowned sparrow, and zebra fi nch have proven most popular) (Marler and 
Slabbekoorn, 2004).

Despite its occasional pitfalls, the attractions of the spectrograph are easy to 
see when compared to previous methods of notation. By transforming sounds 
whose speed and register fall outside human sensory norms into images that 
fall well within them, the spectrograph provides information that is easily 
apprehended without special training. It provides more melodic detail than 
musical notation, and even off ers a visual way to notate timbre, the series of 
overtones that characterize a sound’s quality, showing them as ghostly echoes 
hovering above the fundamental tones. It also eliminates the confusion that 
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often accompanies the old naturalists’ tradition of sharing birdsongs through 
onomatopoeic English phrases—the “cheer-up, cheerily” of the American 
robin (Fig. 1) or “chick-a-dee, dee, dee” of the chickadee.

But the image of the spectrograph also has a remarkably elegant line: the 
calligraphic strokes are reminiscent of the arabesque, almost as though these 
images are escapes from some secret avian Koran (Fig. 2).

Much of this, of course, is the robin’s doing. But in the early days of 
the spectrograph, it was also a literal calligraphy: ornithologists had to trace 
copies by hand in a process that tested their own calligraphic abilities (Rothen-
berg, 2005, p. 64). Th ese researchers had been raised in an era of good pen-
manship, and the resemblance between the very earliest spectrogram tracings 

Figure 1. Top: Verbal representation of American Robin; middle, Musical notation by 
author; bottom: Spectrograph of recording by author.

Figure 2. Spectrograph tracing by Lewis W. Oring, reprinted with the written approval 
of the Wilson Ornithological Society (Oring, 1968, p. 397).
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and the popular copybooks that taught penmanship earlier in the century is 
uncanny (Fig. 3). Even the process is similar—the ornithologist tracing the 
spectrogram and the child tracing the letter. Th e aesthetic sensibility that 
lurked in these early tracings has not entirely disappeared from contemporary 
representations, although they are no longer a matter of calligraphic stroke but 
of programming.

Th e cool blue and green shades in Fig. 1, for example, are decoration, not 
information, whose purpose is to increase the pleasure and ease of reading the 
image rather than to contribute to its content. It is also standard practice to 
strive for sound examples with as little “noise” as possible, reducing or editing 
out static and sounds made by the surroundings, including the human hold-
ing the microphone, so that there is a crisp delineation in the fi nal spectro-
gram between the image of birdsong and its (ideally) fl at, even background 
lacking in distractions.7

Despite the role of aesthetics in these images, ornithologists involved in 
popularizing the spectrograph chose to represent sound, not sight, as the seat 

Figure 3. top: Exercise from Lyman Smith’s How to Teach Writing: A Manual of Pen-
manship Designed to Accompany Appleton’s Standard Copy-books (Smith, 1892, p. 30); 

bottom: Early spectrograph tracing by William R. Fish (Fish, 1953, p. 2560).



212 R. Mundy / Society and Animals 17 (2009) 206-223

of aesthetic—and inherently problematic—knowledge. As the popularity of 
the spectrograph rose, musical skills became obsolete in ornithology, which 
was moving into a new distinction between aesthetic and objective knowl-
edge. Under the leadership of Th orpe at Cambridge, the sound spectrograph 
came to be hailed not simply as a good tool, but as the origin of objectivity in 
birdsong research. Th is move from musical to visual knowledge was accompa-
nied by the peculiar corollary that objective knowledge was inherently visual. 
Instead of attributing new ways of hearing birdsong to advances in sound 
recording, the story of the spectrograph is one that emphasizes the dangers of 
hearing and the safety of sight. Early descriptions of the spectrograph inevita-
bly emphasized the psychological instability of sound in comparison with the 
objective and stable nature of the visual readout, silently relegating calligraphic 
aesthetics to the gnostic sphere.

Th is point of view was laid out quite articulately on the brink of World 
War II, in an article called “Why Bird Song Can Not Be Described Ade-
quately.” Th e author, Albert Brand, had hardened his stance since his article 
on fi lm tracks, forcibly removing the image of the piano with the words, “we 
cannot, try as we will, hear objectively.” (1937, p. 12) Brand follows this with 
the claim that hearing is a psychological, rather than a physiological, act, end-
ing his article with the words, “Bird song interpretation is a subjective phe-
nomenon; interpreting what is heard can only be done subjectively” (1937, 
p. 14). Th ough this idea was hardly canonic in 1937, when musical approaches 
to birdsong were still common fare, with the standardization of the spectro-
graph, it became an essential part of what it meant to be objective, represent-
ing a moment when “avian bioacoustics passed from anecdotal to objective 
description” (Baptista and Gaunt, 1994, p. 818). Consider the opening page 
of Peter Marler’s college-level introduction to birdsong, Nature’s Music:8

Until about 1950, everyone in birdsong had no choice but to work by ear. Only when 
the sound spectrograph became available was it possible, for the fi rst time, to grapple 
objectively with the daunting variability of birdsong, and to specify its structure pre-
cisely. Almost immediately a multitude of new issues became accessible for scientifi c 
scrutiny and experimentation. (2004, p. 1)

And then there is Donald Kroodsma’s Th e Singing Life of Birds, geared toward 
the more amateur reader:

You must have well-trained ears,” people often say to me as they lament how tone-deaf 
their ears must be in comparison. “No,” I reply, “they’re actually pretty pathetic, and I 
have no musical ability whatsoever. But, like most of us, I have well-trained eyes, and 
it is with my eyes that I hear. (2005, p. 1)
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Th e way these quotes contrast sound and vision, musical skill and sight, makes 
clear the way the human ear has been deemed subjective, while objectivity is 
reserved for sight alone.

Hints of a dominating imperial gaze seem to peep out from such claims. 
Birdsong research was (until Th orpe’s student Peter Marler moved to Califor-
nia in 1957 to do groundbreaking research on the white-crowned sparrow) a 
British project. Among other things, it promoted the work of Britain’s famous 
son, Darwin. So strong is the association of birdsong with Darwinian evolu-
tion, in fact, that the Darwin College lectures, an annual lecture series at Cam-
bridge University devoted to evolutionary topics, used birdsong as the sole 
example of animal sound in their 1997 series on “Sound.” (Slater, 2000) Th e 
early spectrograph research by Th orpe was conducted at Darwin’s alma mater, 
Cambridge, and engaged with hierarchical questions that were not so very 
diff erent from the focus on domestic cultivation and confi nement of species 
that introduced Darwin’s Origin of Species (Darwin, 1996, pp. 8-37).

Th e two basic tenets of birdsong knowledge remain, even today, largely 
unchanged from the nineteenth century: that it (1) serves male birds to defend 
their territories, and (2) is used to attract a mate. Th orpe’s lab, however, was 
also interested in the question of whether birds know songs by instinct or learn 
them from experience. He studied song-learning in chaffi  nches, concluding 
that the “babbling” of chicks was comparable to the process whereby human 
babies learned their fi rst words (Hinde, 1987, p. 628). Th is, too, was an evo-
lutionary question, for it was believed to bear on the question of how humans 
learn language—a fi tting subject, given the similitude between early spectro-
gram tracings and penmanship models.

Th e jump from birdsong to linguistics, however, was an ordered one, mov-
ing from birds to babies in a carefully orchestrated transition that streamed 
birdsong into the most rudimentary forms of human learning by way of pri-
mates. Interestingly, this transition was organized by the practice of reading 
visual images as human texts as much as it was guided by linguistic concerns. 
Th ese “texts” were the visual morphologies of the specimen collection, which 
determined who the likely candidates were in the search for language’s origins; 
and birds, perhaps unsurprisingly, were high on the list. Specimen collections 
were particularly important to both ornithology and entomology; it has even 
been suggested that ornithology did not exist as a fi eld until the development 
of advanced taxidermy methods (Farber 1977, p. 562).9 Although this equa-
tion between sight and knowledge, so aptly summed up on the cornice of the 
American Museum of Natural History as “Truth, Knowledge, Vision,” has 
been roundly criticized by for its colonial and postcolonial claims to power 
(Haraway, 1985; Bal, 1992) it is widely accepted by most amateur and profes-
sional birders. Th is is particularly evident in the illustrations of fi eld guides, 
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which are built on the culture of the specimen collection (at one point illustra-
tors even used the American Museum of Natural History’s specimens as a 
resource). Although critiques of the museum’s displays uncover a discourse of 
cultural meaning, they do not uncover the alternative discourse that justifi ed 
the relation of visual and sonic sensation with interpretive meaning.

In ornithology, the conceptual link between knowledge and vision was tax-
onomy, the ordered hierarchy of species. Field guides, like museum dioramas, 
off ered this taxonomy to the eye. But the way this was done changed shortly 
after World War II in order to refl ect newly objectifi ed technologies of vision, 
much as musical notation was exchanged for the spectrograph in birdsong 
research. Until the late 1940s, most fi eld guides sported painterly illustrations 
including lush details suggesting the habitat and even diet of local birds, like 
those by John James Audubon and Louis Agassiz Fuertes. Th ese illustrations 
were basically two-dimensional versions of the dioramas found in natural his-
tory displays and, as in the experience of dioramas, the viewer experienced 
slippage between the roles of science and hunting. Louis Fuertes’ illustrations 
in Birds of New York, a collection published by the aforementioned museum, 
were full of details that suggested one might compare the image with a speci-
men in hand, with accompanying text that often described the bird’s fl avor 
and value as game (Eaton, 1910). Even his illustration of the barn and great 
horned owls, birds with no real game value, nevertheless included the coloring 
and pattern of the primary and secondary feathers on the wings, tails, and 
even glimpses of the upper and lower tail coverts, as though the viewer might 
have an owl on hand for inspection. Th ough the illustrations show patterns 
that would help identify the birds—spots on the breast and belly of the barn 
owl, gently barred wings and crosshatched belly of the great horned owl—the 
patterns are muted by the painterly artifi ce that depicts the texture and ruf-
fl ing of the birds’ feathers. Th is detailed illustrating style was more or less 
typical of guides until the 1940s.

In 1934, Roger Tory Peterson’s fi rst guide was published, in small numbers, 
with a new and more systematic approach to imagery that reduced “clutter”—
representational detail, habitat, and background—and introduced arrows 
pointing out fi eld marks, visual characteristics that enable species identifi ca-
tion at a glance. By 1947 the publisher Houghton Miffl  in felt suffi  ciently 
assured about the Peterson system to print a new edition with 36 expensive 
color plates, far more than the meager allotment of 4 given to the previous 
edition (Peterson, 1980, p. 7). Other guides quickly followed suit, establishing 
a visual canon for species identifi cation that soon extended to plants, mam-
mals, insects, and even animal tracks. Michael Lynch and John Law have 
shown how these guides train the eye in the culture of evolutionary hierarchy 
through teaching species taxonomy (Lynch & Law, 1998). Some of its charac-
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teristics can be seen by comparing Peterson’s illustration of owls to Fuertes’ 
(Fig. 4).

Although this page from the guide lacks the traditional arrows pointing 
out fi eld marks, it hardly needs them, for by taking away the bodies of the 
owls entirely it becomes obvious that the “fi eld marks” are all on the head of 
the owl. Th e Peterson illustration teaches the viewer to prioritize relative 
size, comparison of ear tufts, and coloring. Th e delicate patterns that charac-
terized the Fuertes watercolor are deliberately coarser and more idiomatic 
here, as in most Peterson illustrations—the patterns are meant, like the rest of 
the illustration, to train the viewer to prioritize information quickly. Unlike 
Fuertes’ illustrations, the Peterson guides suggest working in the fi eld with live 
birds, where one must be able to quickly locate key identifi ers rather than 
small details.

Th e implications of such training in visual taxonomy were by no means 
universal in the life sciences. Entomology, which had long been a close sister 
of ornithology, produced fi eld guides throughout the postwar era that were 

Figure 4. left: Louis Agassiz Fuertes, Barn Owl and Great Horned Owl (watercolor 
from New York State Museum, 12: Birds of New York [Eaton, 1910, plate 53]); right: 

“Eared” Owls from Peterson’s Field Guide (Peterson, 1980, p. 173).
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based on the premises of specimen collecting, although they used the “Peter-
son Identifi cation System,” as it is now called. Moths provide perhaps the 
most fascinating case in point, for a blend of empirical necessity and cultural 
symbolism frames the display of moths with a morbid sexuality. Th eir tale 
cannot be told in full here, but let it suffi  ce to point out that the moth guide 
inevitably off ers illustrations or photos of posed specimens with their wings 
spread wide for visibility, a position that is only normal after death. It is stan-
dard practice, furthermore, to preface these guides with diagrams of male and 
female moth genitalia—there are, in fact, entire volumes devoted to images of 
moth genitalia. Th ese guides engage in the same fi eld mark arrows and lack of 
“clutter” that characterize the Peterson guides, despite the fact that they are 
not meant for “viewing in the fi eld” but for specimen viewing. Th e thing that 
such guides share with the new Peterson style is not their ultimate use, but 
their taxonomical training. Th e new visual style, though it evinced a desire to 
minimize the need for specimens, was primarily a technology of vision which, 
like the spectrograph, was intended to introduce objective distance into the 
act of viewing. It did so through removing itself from traditional concepts of 
illustration and introducing, instead, a notation of taxonomy that happened 
to take the shape of birds.

In the case of birdsong, this same technology was applied by analogy to 
sound with the advent of audio fi eld guides. Th ese have been popularized only 
recently, and perhaps as a result, their organization is a mixture of audible and 
visual taxonomies. Th ey are published as money-making displays of sound 
and image, as addenda to major fi eld guides, like Peterson’s or Stokes, and as 
local nature guides. Bird audio guides tend to present brief characteristic clips 
of sound, maybe fi ve seconds long, that train the listener to identify bird spe-
cies by ear much as other guides use fi eld marks to train the viewer. It’s easy to 
imagine perfectly reasonable alternatives to this approach—a compact disc 
entirely devoted to the robin, for example, since this is a bird with a wide and 
interesting repertoire, whose songs often last upwards of 20 minutes. But, as 
with postwar visual guides, the audio guide represents a science of knowledge 
whose goal is taxonomic training. Sometimes these guides even follow the 
organization of visual fi eld guides: it’s not unusual, for example, to fi nd the 
oriole categorized with the blackbird because they both have black coloring, or 
the cardinal with the scarlet tanager because both are red, despite the consider-
able diff erences in their sound.10 Far from being a thoughtless move, this orga-
nization suggests the degree to which even amateur birders are immersed in a 
visual taxonomy, for it means that audio guides cater to listeners who already 
know, from fl ipping through their illustrated fi eld guides, that the cardinal 
might be confused with the tanager by a bird-watcher.
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Th is digression into visual taxonomy suggests an important point that 
relates to the rejection of sonic knowledge by birdsong researchers in the 
1950s: long before the advent of audio bird guides, it was not simply the exis-
tence of visual information that was deemed objective, but the practice of 
viewing images in a specially organized way. Th ere is a strange analogue to this 
practice in the study of non-Western music. Before World War II, many sam-
ples of music from around the world were collected with exactly the same 
mentality of the specimen collection. Th ese collections were based on an off -
shoot of anthropology’s comparative method, which suggested that the music 
of diff erent societies, especially those viewed as primitive, represented varying 
stages in the history of Western music—evolution not between species, but 
between races. Practitioners of musical evolution were not always overly naive 
about the problems of this theory, but they used the method to get their 
research scientifi c standing. Early music collectors often joined biological 
specimen-collecting expeditions, lugging their heavy recording equipment 
alongside piles of dead bird skins waiting for museum attention.11 Th e “fi eld” 
of the fi eld guide did not seem diff erent, and sometimes was not diff erentiated 
at all, from the “fi eld” of the music specimen expedition.

And just as the evolutionary biologist still does fi eld work today in the 
Edens of South America, the ethnomusicologist still does fi eld work among 
the Bororo tribe in Brazil. For the most part, these expeditions today yield 
interviews, recordings, economic negotiations, and a healthy dose of postcolo-
nial anxiety. Th ere remain a few lingering adherents of musical specimen col-
lecting, producing beautiful diagrams directly modeled on the taxonomic 
diagrams of evolutionary biology. Figure 5 shows one such example by ethno-
musicologist Victor Grauer, who even borrows the terminology of evolution-
ism in his title “Hypothetical Phylogenetic Map of Musical Evolution.”

But by and large, this tradition of musical taxonomy faded out after the 
1950s, more or less at the time when ornithology was instituting its own dis-
ciplinary division between aesthetic and objective study. Its heyday was in the 
early decades of the twentieth century, when the fi nished product of these 
expeditions yielded wax discs that found their way into museum collections 
where curators pored over details of musical taxonomy. Just like the develop-
ment of “fi eld marks” in the Peterson guides, music researchers were trying to 
develop methods that would allow them to prioritize sonic information.

One of the most resilient of these methods, perhaps comparable to the 
Peterson Identifi cation System, is the Sachs-Hornbostel system, still used 
today to organize musical instruments based on the way they produce sound. 
It was unveiled in 1914 by scholars Erich Moritz von Hornbostel and Curt 
Sachs, who had together worked extensively with Europe’s largest musical 
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specimen collection, the Berlin Phonogramm-Archiv (Hornbostel curated the 
collection from 1905 until 1933). Curiously, this system’s method, which cat-
egorized not by sound quality but by sound production, also demanded visual, 
rather than sonic, inspection. A Western fl ute, for example, fell into the cate-
gory of “wind instrument” because it produced a vibrating column of air, and 
fell into the subcategory “side-blown,” indicating that one held it sideways 
against the mouth rather than blowing right into the end, something you 
would have to see to know. Sachs and Hornbostel never bothered to categorize 
a bird as an instrument, but whether you consider the bird’s syrinx (a kind of 
double voice box) as a double reed or a complex blown chordophone, you 
would have to take a look inside the animal to make up your mind.

As fate would have it, one of the musicians most deeply involved in this 
project of musical taxonomy, Béla Bartók, was also an amateur entomologist 
well-versed in the visual taxonomies of evolutionism. Aff ectionately called the 
“father of ethnomusicology” by Hungarian music lovers, Bartók made some of 
the fi rst fi eld recordings of folk music in Hungary and Eastern Europe. He was 
an avid collector of insects as well, collecting beetles and fl ies during his music 
expeditions and apparently begging his son, Peter, to send him more exotic 

Unaffected by Bottleneck Affected by Bottleneck

Paleosiberia
Ainu
Inuit

Cal. Amerind.
New Guinea

Highland
Solomons
Balinese

“Monkey Chant”
Ju’hoansi
“Choma”

Biaka
“esime”

Inuit
N. America
C. America
S. America

New Guinea
Melanesia
Australia

Some
E. African
W. Sudan

Nilotic

New Guinea
Highland
Melanesia
Malaysian
Negrito
Vietnam

C. America
S. America

Melanesia
Polynesia

A6. Unison

Narrow Intervals

Solo

B2a. 

B1. Canonic-Echoic
CV (Y) N (Int)

WI P Co Ca LC

B2. “Breathless”

Unison
Iterative

One-Beat

B3. Social Unison

B3b. Polyphonic
         Iterative    (  ) = not always present

   Ht = Hooting
  Hk = Hocket
   Int = Interlock
     Y = Yodel
  CV = Continuous Vocalizing
     P = Polyphony
  WI = Wide Intervals
   NI = Narrow Intervals
    N = Nonsense Vocables
  Wo = Wordy
    G = Glottal
     E = Highly Embellished
     T = Terraced
    U = Unison
   1B = 1 Beat accomp
     It = Iterative
C-R = Call & Response
  Ov = Overlap
   Ca = Canonic
   Co = Contrapuntal
  LC = Loosely Coordinated
   Ph = Phrased
    D = Diatonic Intervals
  SU = Social Unison
  RT = Relaxed Throat
  TT = Tense Throat

Those traits representing
the clearest continuities
are underlined.

B3b1. Polyphonic
           Lyrical
B3b1. Polyphonic
           Lyrical

B2a1.
Elaborate

Solo

A3. Contrapuntal Interlock

 A2. Interlocked Hocket

A1. Shouted Hocket

X. Primate Duetting Chorusing

 A4. Canonic Interlock
(Hk) CV (Y) N Int WI P Co Ca RT

Bottleneck

Out of
Africa

B2a2. Strophic
Song

B3a2.

B3a.

A5. Call & Response

E. Europe
S. Europe
Melanesia
Polynesia

Central Asia
Europe
BritainEast Asia

SE Asia
India

West Asia
North Africa

E. Europe

Siberia
Ainu

Bushmen
Pygmy
General

SW Ethiopia
Solomons

New Guinea
Highland
Vietnam

Flores

Bushmen
Pygmy
General

SW Ethiopia
Some “Bantu”

Solomons
New Guinea

Highland
Caucasus

Old
Europe

Bushmen
Pygmy
General
SE Asia

New Guinea
Highland
Melanesia

Taiwan
Old

Europe

Contemporary
Primates

(Hk) CV (Y) N Int WI P Co RT

Hk CV It Ht

Hk CV It Y N RT

Hk CV Y N Int WI P RT
Y CV WI N

SU P It (CV)(Ph)(Wo)RT

SU NI (N) U 1B It Ph T TT SU P (CV)(Ph)(Wo)RTSU P (CV)(Ph)(Wo)RT

D Ph (N)NI G E Ph Wo TT

Ov RT
C-R P (WI) Ph (N)

Ph (N) RT
C-R (U) (WI)

B3a1.
Wide Intervals

U 1B It Ph (T)(TT)
SU WI N (G)

(Y) CV WI N G (1B)(E)

Phrased
Solo

Mainstream
“Bantu”

Pygmy General
Bushmen

Old Europe
Caucasus

Figure 5. “Hypothetical Phylogenetic Map of Musical Evolution” by Victor Grauer 
tracing song migration, (Grauer, 2007). Grauer’s map is a prototype for further 

research relating musical and genetic research.
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insects from a military post in Africa. Perhaps because of this, he was well 
aware of the dangers of loosely associating music with specimens of dead ani-
mals, and repeatedly warned other musicians against the problems of a loose 
conception of musical evolutionism. At one point, he even advised other col-
lectors of music to base their sound recordings on the concept of living ani-
mals rather than the practice of specimen collecting:

Th at would be like a collector of beetles and butterfl ies who was satisfi ed with just 
catching and preserving the various kinds of beetles and butterfl ies. But, if he is satis-
fi ed with doing only that much, then his collection will be a dead thing, unrelated to 
life. For this reason the true naturalist will not only collect and prepare animals, but 
will study and write down even the most hidden aspects of their life . . .Th ese same 
reasons dictate the folk music collector to also study thoroughly the real life of the 
melodies. (Bartók, 2002, pp. 215-216)

Bartók problematized the prewar practice of aligning race with species, and he 
clearly understood the strange equation that had developed between the visual 
nature of the specimen and the suspension of time that resulted in its death. 
But he was primarily concerned with musical specimens as objects akin to the 
body of an animal. Because of this focus on music’s “bodies,” Bartók and 
many other musicologists of his time tended to overlook one of the corollary 
claims that fueled ideas about musical evolution, this one about the distinc-
tion between primitive and civilized man. Th is distinction was also based on a 
visual practice, but one from which the body of the animal, or of the musical 
instrument, was absent. In the halls where man was divided from man, it was 
not the image of the body that separated like from diff erent, but the image of 
script: writing or, in the case of music, written notation.

Music and language have a long history of comparison that reaches back 
at least to the end of the seventeenth century, when Renaissance musical 
forms began to be modeled on the then-popular art of rhetoric. By the nine-
teenth century, the German philosophy of origin-seeking embodied in 
Ursprungsphilosophie gave more defi nite shape to this conception by fi guring 
language as the contested site of music’s Darwinian origins (Rehding, 2000, 
p. 350). Contrasting models involved music growing out of speech fragments 
and, conversely, speech fragments growing out of melody. Later versions 
of these theories appeared in the work of twentieth-century anthropologists 
and linguists, notably Claude Lévi-Strauss’s work on myth and music (Lévi-
Strauss, 1995).12

But by the time ornithologists were tracing images of the spectrogram, 
another development in this theory was the distinction between music that 
had been notated—written down—and music that had not. Musical notation 
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appeared to change the self-referential nature of sound just as writing changed 
the knowledge of history. Th e act of reading and writing notation was so pow-
erful, in fact, that the very evolution of music was attributed to its presence, 
which allowed composers to create increasingly complex harmonies. Horn-
bostel’s partner Curt Sachs argued this in his book Th e Rise of Music in the 
Ancient World (Sachs, 1943). Th e same idea was also evident in Hornbostel’s 
own set of recordings, the Demonstration Collection of E. M. von Hornbostel 
and the Berlin Phonogramm-Archiv, one of the fi rst examples of a musical fi eld 
guide compiled from “specimens” from around the world. Originally put 
together in the 1920s, a review of its 1964 reissue by Smithsonian Folkway 
Records noted something further about the collection: that just as written 
notation was the basis of the evolution of Western music, so sound recording 
was the future of sonic “writing” (McAllester, 1965, p. 551). Music, it was to 
be assumed, was an analogue of language capable of its own textual future.

Th is provides an interesting, and possibly useful, footnote to the history of 
“Truth, Knowledge, Vision” that lay behind the association of the spectro-
graph with objective knowledge in ornithology. Th ough the spectrograph 
grew out of the tradition of the specimen cabinet, its image lies much closer to 
the image of script. It is also a form of musical notation—its successor, one 
might even say, and one dependent upon the technology of sound recording. 
Th e transformation from mere sound reproduction to notation in ornitholo-
gy’s approach to sound is a suggestive one indeed, for the primary problem 
that had been voiced in the 1950s about hearing in relation to sight was the 
psychological and subjective nature of interpretation. Th e spectrograph pro-
vided a visual object that mediated between interpretation and the senses—
what Bruno Latour might call an “immutable mobile,” an image whose high 
information content mustered better and more data “allies” for the sciences 
than did the musical score (Latour, 1990). Th ough both the score and the 
spectrogram were closer to written language than to illustration, the spectro-
graph mediated hearing rather than, like the musical score, performing it, 
lending the spectrograph the dignifi ed title of “objective.”

Th e history of the spectrograph is a rich one from which surfaces a delight-
ful mishmash of treasures and trash. But within this cornucopia there seems 
to be a series of links between illustration, sonic representation, and the image 
of language that remain even today in the “clutter” of our guides to cultural 
analysis. Th e idea that writing is a mediator between sense and interpretation 
is part of the spectrograph’s claim to objectivity, but it is also part of the 
critiques of natural science that dominated the 1990s.13 On both sides of the 
fence, it would seem, the image of language has a special ability that surpasses 
illustration as it does sound recording. It is thanks to this mediation that the 
ornithologist is able to “hear with his eyes” more than he can with his ears. But 
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in the case of the spectrograph, this “hearing with the eyes” also introduces the 
practice of reading a sound which, by all accounts, is not a language, and 
therefore not a text. What, then, is the image of writing when it lacks lan-
guage? Th e prominence of linguistics on the postwar horizon, so evident in 
French theory, seems not to have been lost in the reconfi guration of objectivity 
in ornithology, either. But by confl ating sonic meaning with written language, 
it raises more questions than it answers about the singing bird. Th e image of 
the spectrograph thus seems to hold within it not only the vision of evolution-
ary hierarchy, but a vision of objectivity that implements its own hierarchy 
between sound, illustration, and language.

Notes

 1. I am thinking here of the thread stretching from Lévi-Strauss to Derrida, and thence to 
Bruno Latour and Donna Haraway.

 2. In scholarship like that of Fred Moten and Naomi Cummings, this play on sonic subjec-
tivity is clearly tied to Gayatri Spivak’s question, “Can the Subaltern Speak?”

 3. Th e iconic essay on this topic is Walter Benjamin’s 1936 essay “Th e Work of Art in the 
Age of Mechanical Reproduction,” with Adorno’s writings coming in a close second. More 
recent writings on the topic refl ect just how pervasive this unease with technology has proven 
(Attali, 1985).

 4. Interestingly, the spectrograph is mechanically almost identical to the production of early 
wax phonograph discs, the main diff erence being that the receiving roll was designed in the case 
of the spectrograph to show a record rather than enable playback.

 5. Th e conversion between digital sample and image (in this paper, I use the images called 
“time-domain”) is basically just a math problem that the computer program solves using a for-
mula called a Fourier transform. Programs like Cornell’s CANARY use a short-time Fourier 
transform (STFT) to generate a spectrogram and, like the digital samples, the program generates 
the spectral image in pieces, either chunks of time or chunks of the amplitude spectrum. Th ese 
diff erent variables (time and amplitude) are resolved independently, so that, depending upon the 
settings you chose for your spectrogram, the more you can see in an image about a sound’s 
“story” in time, the less sure you are about its exact amplitude, and vice versa.

 6. Th is is a particularly salient question, given the disparity between conceptions of 
birdsong recording in laboratory settings and the vast literature about human performance con-
ditions.

 7. One example of this is the use of the shotgun microphone—a microphone with a sort of 
satellite dish around it intended to form a kind of sonic laser. Th e eff ect is a crisp recording of a 
bird potentially quite far from the microphone—and it is no easy task to record viable samples 
of birdsong—but this practice also epitomizes an aesthetic oriented toward the solo singer.

 8. Marler was a student of Th orpe at Cambridge.
 9. Curiously, this argument was made in the 1970s, just as the concept of soundscapes was 

beginning to emerge in musical circles.
10. As in Stokes Field Guide to Birdsongs (Elliot, 1997).
11. In this vein, I recommend Laura Boulton’s Th e Music Hunter: the Autobiography of a 

Career for its thrilling tales of leopard attacks (Boulton, 1969).
12. Chapter Five of his Myth and Meaning, “Myth and Music,” explains the syntactical anal-

ogy between mythological themes and musical motifs in Wagner’s Ring cycle, recurring melodies 
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that occur over the course of several operas, a technique that developed from the extensively self-
referential potential of notated music in late-nineteenth-century music.

13. Th is is evident in both of the articles on the Museum of Natural History cited earlier, 
which use the text inside and outside the museum walls to explain how the museum mediates 
the visitor’s interpretation of its imagery.
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