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A birding field guide is designed by definition to be a compact reference of essential information that one should be able to take into the field without hiring a porter. With the appearance of sound spectrograms (or sonograms, as they are commonly referred to today) in the first edition of the Guide to Field Identification: Birds of North America, most birders thought that the authors had missed the point. Space in such a guide is always at a premium, and here were these bizarre graphs that did not appear to explain anything of use to the average birder. To add to the confusion, no one ever explained to the birding public how to read a sonogram, or even what it was. The obvious purpose of the sonogram in a guide is to provide a more accurate illustration of a bird's voice than the usual descriptive clichés such as " it sounds like a wolf whistle with a bad cold ". The purpose of this article is to provide this explanation because sonograms are important tools in avian study that can yield a tremendous amount of useful data when used properly.





In order to understand what a sonogram is, it helps to have a basic understanding of what sound is and how we hear it. The laws of physical science provide us with the explanation that sound moves through the air in waves, much like the ripples created when one drops a stone into a pool of still water. These waves create vibrations on our ear drums that are translated into signals that our brains interpret for us. The key properties of sound that create the diversity of noises that we hear are frequency, or pitch, and amplitude, or loudness. A flautist typically plays at a higher frequency than a tuba player, although both use varying degrees of air pressure to create more or less amplitude.





Frequency and amplitude can be translated into a visual image by a sound spectrograph. Basically, the sound spectrograph imitates the function of the inner ear to translate sound, but it returns its interpretation of sound to us as a visual image as opposed to the neural message that our brain senses when we hear. The result is a graph called a sound spectrogram, or sonogram, that illustrates the acoustic features of a bird's song during the time that it takes to make the sound.





There is no question that the problem of describing bird song in a scientific and literary format has bedevilled the very best of ornithologists. There is no comparable substitute to using actual recordings to augment field guide data. And sonograms are accurate identification tools, but are very dependent on the skills of the user. So, if sonograms are not the holistic answer to bird song identification, why would we bother with them?





Sonograms can reveal details that cannot be adequately explained by even the best field observers. When scientific data is formally presented to define speciation or avian relationships, there exists the usual need to properly present data to support one's conclusions. Simply stating that two birds sound alike does not cut it. If we make sonograms of a reasonable sampling of a population, we can present the similar (or dissimilar) findings in a statistical and graphical fashion that follows normal scientific methodology. Often, a good field birder can sense the similarities that characterise a species, but a sonogram can provide the detail that actually shows what these similarities are. We can measure the frequency range of a species, or graph the volume of its song to show when the song is louder or inflected. We can look for variation and similarity in different races of the same species. What makes a Song Sparrow song identifiable to us in Arizona and Nova Scotia when we learned their calls while living in Moose Jaw? A sonogram can show this, even if the songs are variable.














The birth of sound spectrograms occurred during World War II as the military became interested in reproducing sound for communication and coding purposes. In fact, it is the study of speech pathology and the hearing impaired that motivated Bell to research the first machines capable of creating a spectrogram. During the Sixties, Peter Paul Kellogg and Arthur A. Allen, founders of Cornell's Laboratory of Ornithology and the Library of Natural Sounds, were already using the early models of the Kay spectrograph to reproduce bird sounds using the same principles that speech pathologists used to reproduce human speech on paper. The basic principles were totally mechanical, using a magnetic surface to record a sound and then translating the sound into electrical signals that could burn a pattern onto heat sensitive paper.





Today, the latest word in analyzing bird sound visually comes from, you guessed it, Cornell's Laboratory of Ornithology and, in particular, their Bioacoustics Research Program. Gone are the mechanical devices of yesterday. With modern digital technology, we can now accurately reproduce sounds on computer, in much the same way that a CD player works. Canary is a software program that will allow anyone with a reasonably modern Macintosh computer to record a bird sound and prepare a sonogram of that sound. One simply connects their sound source (analog or digital, it doesn't matter) to an input port on the computer and starts the program. By making a few keystrokes, you can have the sound presented to you in three graphical formats. The standard sonogram is properly referred to as the spectrogram. This is a series of smudges and streaks of varying darkness that represent the sound. It is in reality a graph with frequency (measured in kilo Hertz) on the vertical axis and time (measured in seconds) on the horizontal axis. The wave form is a graph of the birds amplitude, or loudness, and basically shows at each point in the song's time where this volume reaches its loudest or softest points. The spectrum is a snapshot of a song at a given moment of time; a graphic illustration of the variation of loudness and pitch in that short time interval. Canary allows the user to choose the tiniest fragment of sound for analysis, slow it down or filter it into its purest components.





For PC users, there are several software packages that provide many of the same features that Canary offers. Avisoft is a good product available from Germany that offers spectrogram creation. Spectra Plus is another PC program that allows for a variety of applications of sound analysis including comparable spectrograms, wave forms and spectrum graphical displays. Of the two, Spectra Plus is by far the least expensive at $395.US. This compares to Canary at a price of $275.US.





The sonogram is not for everyone. There are lots of birders who will be able to hike happily through life without ever using one. But for those of you who are interested in sound, and especially how it relates to modern taxonomy, you will find that knowledge of sonograms will make your birding easier and a lot more interesting.





I would like to thank Greg Budney, Russ Charif, Bob Grotke, and Dave Ross for the generosity of their time and expertise in helping me to shape this article. The author takes full responsibility for the accuracy of the information presented herein, especially considering that he has a reputation as a notoriously poor note taker.
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